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PREFACE. 


In  this  memoir  we  have  endeavored  to  give  concise  descriptions  of 
all  the  species  of  fishes  known  to  inhabit  the  waters  of  North  America, 
north  of  the  boundary  between  the  United  States  and  Mexico. 

The  classification  which  we  have  adopted  is  essentially  based  on  the 
views  of  Professors  Gill  and  Cope,  who  have,  it  seems  to  as,  been  more 
fortunate  in  reflecting  natore  in  their  groupings  of  the  fishes  than  have 
any  of  the  European  systematists.  In  our  arrangement  of  the  families 
and  genera,  we  have  endeavored  to  avoid,  on  the  one  hand,  unnatural 
associations,  and  on  the  other,  subdivision  beyond  reasonable  limits. 
Genera  to  which  we  have  been  unable  to  give  precise  definition  have 
been  rarely  adopted. 

The  rules  of  nomenclature  generally  recognized  by  naturalists,  and 
recently  admirably  formulated  by  Mr.  W.  H.  Dall,  have  been  followed 
without  deviation,  except  such  as  may  be  due  to  ignorance  of  all  the 
facts  in  any  particular  case.  Most  of  the  present  confusion  in  nomen- 
clature is  due  to  the  neglect  of  established  rules,  and  the  only  way  out 
of  this  confusion  is  through  the  rigid  enforcement  of  these  rules.  There 
is  little  hope  for  uniformity  in  nomenclature  so  long  as  individual  prefer- 
ence or  caprice  is  allowed  to  affect  it. 

We  are  under  obligations  to  Prof.  Spencer  P.  Baird,  to  Prof.  G. 
Brown  Goode,  and  to  Dr.  Tarleton  H.  Bean,  for  many  aids,  especially 
in  connection  with  our  use  of  the  specimens  in  the  United  States  Na- 
tional Museum.  To  Dr.  Bean,  in  particular,  we  have  been  indebted  for 
help  of  various  sorts,  including  many  unpublished  notes.  To  Dr.  Theo- 
dore Gill  and  to  Prof.  E.  D.  Cope,  we  are  indebted  for  numerous  aids 
and  suggestions.  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
Zoology,  has  given  us  considerable  assistance  on  the  Elasmobranchs. 
Mr.  Ghas.  L.  McKay,  of  the  United  States  Signal  Service,  has  revised 
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our  account  of  the  Centrarchidce.  Prof.  S.  A.  Forbes,  of  the  Illinois 
Laboratory  of  i^atural  History,  has  furnished  numerous  notes  on  the 
Percidas  and  Cyprinidce  of  Illinois.  Prof.  Felipe  Poey,  of  Havana,  has 
given  valuable  information  in  regard  to  the  fishes  of  the  Florida  Keys. 
Professor  O.  P.  Hay,  of  Butler  University,  has  furnished  us  manuscript 
descriptions  of  species  new  to  science.  Miss  Eosa  Smith,  Mr.  Joseph 
Swain,  and  especially  Mrs.  Susan  B.  Jordan,  have  given  important  per- 
sonal assistance  in  the  verification  of  the  descriptions  in  our  manu- 
scripts. 

Finally,  we  may  refer  to  the  early  encouragement  received  from  Dr. 
Elliott  Coues,  whose  advice  and  example  led  us  to  undertake  to  do  for 
American  Ichthyology,  so  far  as  lay  in  our  power,  what  Coues'  "Key 
to  North  American  Birds"  has  done  for  American  Ornithology. 

A  Bibliography  of  North  American  Ichthyology  is  soon  to  be  pub- 
lished by  Professor  Goode.  We  have  therefore  not  attempted  to  give 
a  list  of  the  works  consulted  by  us.  We  have  endeavored  to  examine 
everything  pertaining  to  American  Ichthyology. 

Under  the  head  of  each  species,  enough  synonymy  has  been  given  to 
connect  this  work  with  other  descriptive  works,  and  no  more.  Refer- 
ence is  made  to  the  original  description  of  each  species,  to  the  descrii)- 
tions  in  Dr.  Giinther's  ''Catalogue  of  the  Fishes  of  the  British  Museum," 
and  to  other  works  in  which  special  information  is  given  or  in  which 
some  name  different  from  the  one  adopted  by  us  is  employed. 

This  work  was  first  prepared  for  the  press  in  1879,  during  which  year 
a  portion  of  it  was  printed.  Since  then  the  printing  has  been  several 
times  interrupted,  chiefly  by  the  absence  of  the  authors  while  engaged 
in  field-work.  It  was  finished  in  September,  1882.  The  manuscripts 
unprinted  have  been  from  time  to  time  revised,  and  each  part  ha«  been 
brought  up  to  the  date  of  finally  leaving  our  hands.  The  fact  that  the 
printing  has  extended  over  more  than  three  years, — three  of  the  most 
active  years  in  the  history  of  American  Ichthyology, — will  account  for 
some  discrepancies  between  the  first  and  last  parts  of  the  work.  In  the 
Addenda,  we  have  included  the  species  which  have  been  described 
since  the  printing  of  the  accounts  of  the  families  to  which  they  re- 
spectively belong. 

DAVID  S.  JORDAN. 
CHARLES  H.  GILBERT. 

Indiana  University, 

Bloomington^  Ind.y  September  14, 1883. 
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Note. — In  oar  descriptions  the  length  of  the  fish  is  always  measured 
frt>m  the  tip  of  the  snout  to  the  end  of  the  last  vertebra:  the  caudal 
tin  being  not  included.  The  expressions  "  head  4"  or  "  depth  4"  mean 
that  the  length  of  the  head,  in  the  one  case,  or  the  greatest  depth  of  the 
body,  in  th§  other,  is  one-fourth  of  the  length  of  the  fish.  *^Lat.  1."  indi- 
cates the  number  of  scales  in  the  lateral  line;  when,  however,  the  num- 
ber of  transverse  series  of  scales  between  the  head  and  the  caudal  fin  is 
different  from  the  number  pierced  by  the  lateral  line  we  have  usually 
^iven  the  former  number.  The  measurements  given  in  the  text  are 
intended  to  apply  to  mature  fishes.  Young  fishes  have  usually  the 
depth  less,  the  head  larger,  the  mouth  smaller,  and  the  eye  larger,  than 
-adalt  examples  of  the  same  species. 

In  the  synonymy  of  any  species,  where  an  author  quoted  has  used  the 
name  adopted  by  us,  that  name  is  not  repeated.  Descriptions  not  taken 
trom  specimens,  or  at  least  not  verified  by  ns,  are,  in  all  cases,  credited 
to  the  author  from  whom  they  have  been  copied. 
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k  SYNOPSIS  OF  THE  FISHES  OF  NORTH  AMERICA. 


Ichthyology  {ix^u-^  fish;  Xoy^or,  a  discourse)  is  the  science  of  fishes. 
A  ^^fish,"  in  the  popular  sense,  is  a  member  of  any  one  of  the  four  classes 
of  aquatic  or  fish-like  vertebrates,  the  groups  here  designated  as  PisceSy 
Elamobranchiij  Marsipobranchiiy  and  Leptocardii,  A  'fish,  in  this  com- 
prehensive and  somewhat  indefinite  sense,  may  be  defined  as  a  cold- 
blooded vertebrate,  adapted  for  life  in  the  water ;  breatliing  by  means  of 
gilk;  having  the  limbs,  if  present,  developed  asfins )  the  fingers  and  toes 
beiDg  represented  by  cartilaginous  rays  connected  by  membrane;  the 
exoskeleton  obsolete  or  developed  as  scales  or  bony  plates ;  and  one  or 
more  fins  developed  on  the  median  line  of  the  body,  usually  comx)osed 
of  rays  connected  by  membrane. 

Of  a  "fish^  in  the  poimlar  sense  one  could  hardly  say  more,  without 
the  necessity  of  the  constant  introduction  of  exceptions.  Of  a  "  true 
fish,"  a  fish  in  a  strict  zoological  sense, — that  is,  a  member  of  the  class 
Pmcc8, — a  definition  will  be  given  further  on. 

Among  the  fish-like  vertebrates,  the  writers,  following  Professor  Gill 
and  other  eminent  authorities,  recognize  four  classes,  considered  as 
aH)rdinate  with  the  classes  Batrachia^  Reptilia^  AveSj  and  Mammalia. 
These  four  classes  have  been  thus  limited  and  characterized: 

ANALYSIS  OF  THE  CLASSES  OF  FISH-LIKE  VERTEBRATES. 

'Skull  nndevelopedy  with  the.notochord  persistent  and  extending  to  the  anterior  end 
of  the  head.    Brain  not  distinctly  diiforontiated.    Heart  none. 

Leptocardii,  1. 

**  Skull  more  or  less  developed,  with  the  notochord  not  continued  forward  beyond 

the  pitnitary  body.    Brain  dififercHtiatcd  and  distinctly  developed.    Heart 

developed  and  divided  at  least  into  an  auricle  and  a  ventricle. 

t  Skull  imperfectly  developed,  and  with  no  lower  jaw.     Paired  fins  undeveloped, 

irith  no  shoulder-girdle  nor  pelvic  elements.    Gills  purse-shaped, 

Marsipobranchii,  2. 

tt Skull  wen  developed  and  with  a  lower  jaw.    Paired  (ins  developed  (sometimes 

ftbMnt  through  atrophy) ;  and  with  a  shoulder-girdle  (lyriform  or  fnrcula- 

aluipedi  oorved  forward  and  with  its  respective  sides  connected  below), 

lithpelylG  elements.    Gills  not  purse-shaped.     (Lyrifera.) 

ICns.  Ko.  16 1  1 
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t  Skull  without  membrane  bones  (a  "ruclimental  opercular  bono"  in  Chimara ) ; 
gills  not  free,  the  branchial  openings  slit-like,  usually  several  in  number; 
exoskeleton  placoid,  sometimes  obsolete;  eggs  few  and  large. 

EUISMOBRAXCHII,  3. 

Xt  Skull  with  membrane  bones ;  gills  freo ;  branchial  openings  a  suigle  slit  on 
each  side,  sometimes  confluent ;  exoskeleton  various,  not  plocoid ;  eggs 
comparatively  small  and  numerous Pisces,  4. 

Class  I.-LEPTOCARDII. 

(The  Lancelets.) 

Skeleton  membrauo-cartilaginoos ;  skull  undeyeloped^  with  the  noto- 
chord  persistent  and  extending  to  the  anterior  end  of  the  head.  Brain 
not  differentiated.  Xo  heart ;  the  function  of  the  heart  being  performed 
by  pulsating  sinuses.  Blood  colorless.  Respiratory  cavity  confluent  with 
the  ca\ity  of  the  abdomen;  branchial  clefts  in  great  numbe^,  the  water 
being  expelled  through  an  abdominal  i>ore  in  front  of  the  vent.  Jaws 
none ;  the  mouth  a  longitudinal  fissure,  with  cirri  on  each  side. 

Small  marine  animals  highly  interesting  to  the  zoologist  as  exhibiting 
the  lowest  degree  of  development  of  the  vertebrate  type.  The  class 
includes  but  the  single  onler  CirrostomL  (icxroc,  thin;  xapdia^  heart) 
(Subclass  Leptocardii  Giinther,  viii,  5i3-4>14.) 

Order  A.-CIRROSTOMI. 

(The  Cirrostomes.) 

This  order  is  equi\^lent  to  the  family  BrandiiostowMtid(B.  (Latin, 
cirru$j  a  lock  of  hair;  <rr6,fiaj  mouth :  the  mouth  being  snrroonded  by  a 
fUnge  of  cirri.)    (Cirrostomi  Giinther,  viii,  513-514.) 

Family  I.— BRANCHIOSTOMATID^. 

(The  Lmcefets,) 

Bod^'  elongate,  compresseil«  naked,  colorless,  with  no  fins,  except  a 
ra^iess  fold  extending  along  the  luick,  arx>und  the  tail,  past  the  vent^  to 
the  abdominal  pon\    Mouth  inferior,  ap^iearing  as  a  knigitiidinal  As- 
sure,  surtouudeil  by  couspicuoos,  rather  stiff  ciiiL    Bift 
Liver  reduced  to  a  blind  sac  of  the  sinaqide  intfitiM 

G^Mm  twO)  BmmekioiUmm  and 
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the  greater  development  of  the  dorsal  fin  in  the  latter.  Species  four 
or  more,  found  imbedded  in  the  sand  on  various  coasts.  (Cirrostomi 
Gthr.  viii,  513-514.) 

'Dorsal  fold  very  low,  nearly  rmiform Branchiostoma,  1. 

1.— BRAMCHIOSTOMA  Costa,  1834. 

Lancelets. 

(Amphiaxus  TarreU.) 

(Coflta,  Ceiini  Zoologici  Napol.  1834,  p.  49 :  type  BrandUostoma  lubrieum  Costa  z=  Limax 
laiusifolaiHS  "PbXIsls.) 

4 

The  characters  of  this  genus  are  essentially  those  of  the  family  as 
given  above,  the  little  development  of  the  fins  constituting  its  chief  dis- 
tinctive character,    (/^pdj'xtaj  gills ;  tfTri/ict,  mouth. ) 

It  B«  caribsam  SnndeTall. — American  Lancelet. 

This  species  occurs  in  abundance,  buried  in  the  sand  in  shallow  waters, 
along  the  American  coast,  from  the  mouth  of  Chesapeake  Bay  tx)  the 
West  Indies.  It  has  never  been  fully  compared  with  B.  lanceolatum  and 
other  species  of  the  genus. 

[Branchioatoma  oaribcettm  SundeyaU,  Oefvers.  Vot.  Akad.  Furhandl.  1853,  11.) 

Class  II.-MARSIPOBRANCHII. 

(The  Myzonts.) 

Skeleton  cartilaginous;  the  skull  imperfectly  developed,  not  separate 
from  the  vertebral  column.  No  ribs,  no  true  jaws,  no  limbs,  no  shoulder- 
girdle,  nor  pelvic  elements.  Gills  in  the  form  of  fixed  sacs,  without 
branchial  arches,  six  or  more  in  number  on  each  side.  A  single  nasal 
aperture.  Mouth  subinferior,  suctorial,  nearly  circular.  Heart  with- 
out arterial  bulb.  Alimentary  canal  stmight,  simple,  without  csecal 
appendages,  pancreas,  or  spleen.  Generative  outlet  i)eritoneal.  Verti- 
cal fins  with  feeble  rays,  continuous  around  the  tail.  Naked,  eel-shaped 
animals,  inhabiting  all  waters,  (ixapniruov^  a  small  pouch  or  purse; 
ipofita^  gills.)    (Subclass  Cyclostomata  Giinther,  viii,  499-512.) 

ORDERS  OF  MARSIPOBRANCHII. 

t4b»-Uke,  with  cartilaginous  rings,  T)enetrating  the  palate. 

Hyperotreta,  B. 

penctratmg  the  palate Hyperoartia,  C. 
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Obder  b.-hyperotreta. 

(The  Myxinoid  Fishes.) 

Nostril  tiibe-like,  with  cartilaginous  rings,  penetrating  the  palate,  its 
position  at  the  extremity  of  the  head,  over  the  mouth ;  snout  with  eight 
barbels ;  mouth  without  lips ;  one  median  tooth  on  the  palate  and  two 
comb-like  series  of  teeth  on  the  tongue.  Branchial  apertures  at  a  great 
distance  from  the  head ;  a  series  of  mucous  sacs  along  each  side  of  the 
abdomen.  Intestine  without  spiral  valve.  Eggs  large,  with  a  homj 
case  provided  \iith  threads  for  adhesion.  Marine  lamprey -like  animals, 
bunowing  into  the  flesh  of  fishes,  on  which  they  feed. 

There  is  but  one  family,  Myxinida*^  unless  we  assign  separate  rank  to 
BdeilastowM  on  account  of  the  difference  in  the  gill-openings.  (uTcepmaj 
palate;  roigror,  perforate.)    (Family  Myxinidtt  Giinther,  510-ol2.) 

Family  II  — MYXIXID^. 

( The  Hagtisket.) 

The  characters  of  the  family  are  included  above.  Genera  two;  species 
few :  marine  animals,  found  in  all  temiierate  seas.  {Myximida  Giinther, 
viii,  51(U512, 

*  Rnuichi:d  jipertiiivss  oiw"  on  each  ia<lo>  l<<«ding  br  sis  ducts  to  six  lyranchial  smcs. 

llTXIXE,  2. 

**'  Bnmchial  Jipertaiv^  six  or  moiv  on  c«ch  sid^"^  eiK'h  kttding  directly  to  a  branchial 

sac Bdellostoma,  3. 

(liaBJpWk  ST«*P«fMi  Xatnrsr:  trj>c  Mmsine  ffmtimmti  l^> 

Tk^  eel-shai^Hl.  c^nvrnnl  by  a  thin  skin,  which  is  easily  detached. 
Along  the  lower  si^U\  for  m>Arly  the  wIh^V  Wngth  of  the  anjTyiiJ,  are 
two  ri>ws  of  mwciMis  gl;^«ds,  CNaoh  x^  ith  «n  exn;srtial  opening,  from  which 
exudes  a  quatitity  of  mucus  which  n>iHU>rs  the^j^e  animats  during  life 
excessively  slimy*  No  e^\*t>».  IVnMn  ^»ma)U  of  the  normal  fish  t^ype. 
Skull  little  dev«l<^[ied^  <wtib^BtilHl«l»J  tki^  tlk^Me  MtKickoid  cndoeed  in 
its  dMiti^  mA  €iEimri£^ir  1^  ^«^«ttti»iMlto«kft«ii<tf  As 
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tail  representing  the  spinal  column.    Mouth  round,  suctorial,  without 

lips,  'with  a  pair  of  barbels  on  each  side.    Kostril  single,  large,  on 

the  median  line  above,  and  at  the  very  front  of  the  head,  provided 

with  two  pairs  of  barbels.    Teeth  strong,  a  single  median  one  on  the 

roof  of  the  mouth,  and  two  rows  on  each  side  of  the  tongue,  which  is  a 

powerful  organ,  with  a  strong  fibrous  tendon  mo\ing  in  a  muscular 

sheath.    Alimentary  canal  a  simple,  nearly  straight  tube.    Gill-sacs 

placed  on  each  side  of  the  oesophagus,  lying  directly  against  its  outer 

walls.    The  water  passes  into  them  by  a  small  pore  opening  directly 

from  the  oesophagus  into  each  sac.    It  is  then  passed  out  by  a  duct, 

which  continues  backward  along  the  outer  walls  of  the  sacs  to  the 

abdominal  wall  at  the  end  of  the  last  sac,  wheie  all  the  ducts  from  one 

»de  unite  in  one,  and  the  water  is  emptied  at  the  branchial  opening  on 

each  side  of  the  median  line.    In  close  connection  with  the  branchial 

opening  on  the  left  side  there  is  a  third  opening  that  leads  by  a  very 

Bhort  duct  to  the  oesophagus,  and  hence  into  the  branchial  sacs,  at 

times  when  the  supply  through  the  mouth  is  cut  oft*  by  the  head  being 

buried  in  the  food  of  the  animal.    Ovary  single,  on  the  right  side.    No 

oviducts ;  the  mature  eggs  falling  into  the  abdominal  cavit>'  are  excluded 

through  the  peritoneal  opening  at  the  side  of  the  vent. — (Putnam.) 

A  single  species;  colorless,  parasitic  animals,  burrowing  into  the 
bodies  of  fishes,  and  found  in  all  temperate  seas,    (fxu^dj  slime.) 

9*  HI*  g^lutinosa  L. — Hcuf-JUh;  Borer;  Sleepmarken, 

Blue  above,  whitish  below ;  head  3^  to  4  in  total  length ;  tail  6 J  to  10 
times  in  total  length;  lingual  teeth  8  to  11  in  each  row  {Putnam), 
Coasts  of  Europe  and  America ;  not  abundant  on  our  shores. 

(L  Syst.  NatnriB ;  GUnther,  viii,  510 ;  Putnam,  Proc.  Boat.  Soc.  Nat.  Hist.  1873,  135 : 
Mifxine  limoaa  Girard,  Proc.  Ac.  Nat.  Sci.  PhUa.  1858,  223.) 

3.— BDELLOSTOMA  Mtiller,  1834. 
(Mailer,  AbhaDdl.  Akad.  Wiss.  Wien,  1834, 79 :  typo  Petromyzan  cirrhatus  Forster.) 

This  genus  differs  from  Myxine  chiefly  in  the  structure  of  the  bran- 
chial apparatus,  there  being  six  or  more  sacs  on  each  side  which  receive 
water  directly  from  the  cesophagus  as  in  Myxine^  but  the  emptying 
ducts,  instead  of  passing  backward  and  downward  to  a  common  exter- 
nal opening,  as  in  Myxine,  pass  directly  through  the  wall  of  the  body, 
ttthat  there  are  as  many  external  openings  as  there  are  gill-sacs.  Warm 
seat.    {^iXXo^y  leech ;  <Tr6/iaj  mouth.) 
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8.  B.  stouti*  Lockington. 

^'  Eleven  gill  openings  on  each  side ;  ten  teeth  in  the  anterior  and  nine 
in  the  posterior  series.  Fifteen  inches  loiig.^—(Loc1cingt(m.)  Coast  of 
California;  not  rare. 

(Lockington,  Amer.  Nat.  Dec.  1878,  793.) 

Oedee  C.-HYPEROARTIA- 

{The  Lampreys.) 

Kasal  duct  a  blind  sac,  not  penetrating  the  palate.  This  order  is 
equivalent  to  the  single  family  Petromyzontidce.  (O-tepwaj  palate ;  dpTio<:j 
complete ;  t.  e.,  entire.)    (Fetromyzontidce  Giinther,  499-509.)* 

Family  III.— PETROMYZONTID^. 

(The  Lampreys,) 

Body  eel-shaped,  naked,  subcylindrical  anteriorly,  compressed  be- 
hind )  mouth  nearly  circular,  suctorial,  armed  with  homy  teeth,  which 
are  simple  or  multicuspid,  resting  on  papillaB;  those  immediately  above 
and  those  immediately  below  the  opening  of  the  oesophagus  more  or 
less  specialized  ]  eyes  present ;  branchial  openings  seven,  arranged  in 
a  linear  series  along  the  sides  of  the  "  chest'';  nostril  on  the  top  of  the 
head ;  lips  present,  usually  fringed ;  dorsal  fin  more  or  less  deeply  di- 
vided  by  a  notch ;  the  posterior  part  commonly  continuous  with  the  anal 
around  the  tail ;  intestines  with  a  spiral  valve ;  eggs  small. 

These  animals  undergo  a  metamorphosis ;  the  young  are  usually 
toothless  and  have  the  eyes  rudimentary.  Such  forms  have,  until  lately, 
been  considered  as  forming  separate  genera,  which  have  been  termed 
AmmocceteSy  Scolecoaoma^  ChilopteruSj  etc. 

Genera  6  or  6;  species  15  or  20;  found  in  all  waters  in  temi)erate 
regions.  They  attach  themselves  to  fishes  and  feed  by  scraping  off  the 
flesh  with  their  rasp-like  teeth.  Among  our  species,  four  groups,  ap- 
parently of  generic  value,  may  be  recognized,  but  the  characters  in 

•  Thi8  species  may  be  identical  with  B.  polytrenia  Grd.  from  Chili,  incorrectly  de- 
scribed in  Pxx>c.  Ac.  Nat.  Sci.  Phila.  1854,  199,  and  thus  characterized  by  Putnam, 
Proc.  Bosl.  Soc.  Nat.  Hist.  1873,  IHO: 

**  Head  about  one  third  of  total  length,  and  contained  about  1|  times  in  the  length  of 
the  abdomen.  Tail  contained  7  to  8  times  in  total  length.  Base  of  tongue  between  the 
teventh  or  eigklh  pair  of  gilU.  Oills  ten  on  eocfc  $ide.  Length  from  13  to  22  inches. 
Hftbltat:  Coaat  of  ChUL" 
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several  instances  need  verification,  especially  in  regard  to  the  lingaal 
dentition.    (PetramyzontitUe  Gunther,  viii,  499-509.) 

*  SecoDd  dorsal  continaoas  with  the  caudal. 
a.  Maxillary  tooth  single,  forming  a  crescent-shaped  plate,  with  a  distinct  cnsp  at 
each  end,  between  which  is  sometimes  a  median  casp. 

h.  Dorsal  fins  two,  well  separated  (lingual  teeth  pectinate) Lampetra,  4. 

hh.  Dorsal  fin  continuous,  merely  emarginate  (lingual  teeth  obscurely  tricuspi- 
date) AmmoC(£TE8,  5. 

00.  Maxillary  tooth  double  or  triple,  composed  of  two  or  throe  pointed  cusps,  close 
•  together,  not  forming  a  crescent-shaped  plate  (lingual  teeth  in  two 

pairs,  the  posterior  pair  at  least  pectinate). 

e.  Dorsal  fin  continuous Ichthtomyzon,  6» 

CO,  Dorsal  fins  entirely  separated Pbtromyzox,  7. 

4.— I^AinPETRA  Gray,  1851. 

I 

Lampems. 

(Gray,  Chondropterygians,  140:  type  Petromyzon  fluviaiiJia  L.) 

Lampreys  of  rather  small  size,  with  the  maxillary  tooth  single,  devel- 
oped as  a  broad  crescent-shaped  plate,  with  a  cusp  at  each  end  of  it,  the 
two  separated  by  a  broad  interspace,  in  the  middle  of  which  is  some- 
times a  smaller  cusp.  Dorsal  fin  divided  by  a  deep  notch,  which  breaks 
the  continuity  of  the  fin ;  second  dorsal  connected  with  the  caudal ; 
mandibulary  plate  well  developed,  the  number  and  arrangement  of  its 
teeth  varying  with  the  species;  lingual  teeth  finely  pectinate;  lips 
nsually  conspicuously  fringed.  The  species  are  little  known.  One  of 
them,  L,  JIuviatiliSj  is  European,  and  is  closely  related  to  L.  plumhea;  the 
other  described  species  are  American.  (Latin,  lampetra^  a  lamprey, 
from  lambere,  to  suck ;  petra,  stone.) 

•Maxillary  tooth  tricuspid,  a  small  median  cnsp  being  present;  mandibulary  cusps 
comparatively  few  and  weak.     (Entoaphmus  Gill.) 
tMandihnlary  plate  with  live  cusps,  the  middle  ones  smaUer. 
t  Lii>8  fringed  with  conspicuous  papilla). 

4.  L«  tridentata  (Gairdncr)  J.  &  G. — Threc-tooth^^d  Lamprey. 

Lips  thick,  fringed  with  numerous  papillte,  each  papilla  standing  in 
the  middle  of  a  little  circular  depression  having  a  raised  margin,  which 
is  partly  concealed  by  a  rugose  tessellated  plate  investhig  the  inner 
snrface  of  the  lips,  and  of  the  same  homy  nature  with  that  which  forms 
the  outside  of  the  teeth;  both  are  softened  and  peel  off  in  si)irits.  Four 
small,  acute,  conical  teeth  stand  in  a  row  across  the  upper  part  of  this 
plate,  and  four  larger  ones  occupy  each  of  its  sides,  the  upper  and  lower 
liairs  being  bicuspid  and  the  middle  ones  tricuspid ;  these  stand  on  the 
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sides  of  the  maxillary  ring  or  inner  orifice,  and  have  their  ends  tamed 
toward  it;  the  inferior  margin  of  this  orifice  is  armed  with  a  slightly 
curved  dental  piece,  having  five  acute  points  or  teeth  (the  outer  being 
larger  than  the  three  middle) ;  opposite  to  it  on  the  upper  side  of  the 
orifice  is  another  piece  having  two  large,  acutely  conical  teeth,  with 
a  smaller  central  one.  The  tongue  is  also  clothed  with  a  horny-looking 
substance,  which  is  edged  anteriorly  by  a  row  of  about  twenty  fine 
teeth.  The  dorsal  fins  rise  in  even  curves,  which  are  highest  in  the 
middle;  the  first  is  about  one  third  of  its  own  length  from  the  second. 
Back  and  sides  bluish  gray,  with  irregularly  scattered  yellowish  patches; 
belly  yellowish  white.  Size  rather  large. — {Richardson.)  Pacific  coast 
of  North  America,  ascending  streams. 

(Petromyzon  t)Hdentatu8  Gairdner,  MS^.;  Richardson,  F.  B.  A.  293:  Petromyzon  cilia- 
tu8  Ayres,  Proc.  Cal.  Ac.  Sci.  1854,  44 :  Petromyzon  dliatua  et  lividua  6rd.  Pac.  R.  R. 
Surv.  378,379:  Ichthyomyzon  tridentatus  Gthr.  viii,  508.) 

U  Lips  without  fringes  of  papillse. 

5.  Lf  epihexodon  (Gill)  J.  &  Q,— Six-toothed  Lamprey. 

This  species  is  said  to  differ  from  X.  tHdentata  in  the  absence  of  a 
fringe  of  papilhe  around  the  buccal  disk,  and  in  the  presence  of  six 
instead  of  four  teeth  in  the  upper  transverse  row. — (Oirard.)  Sacra- 
mento River. 

(Petromyzon  tridentattis  Grd.  Pac.  R.  R.  Surv.  377;  not  Rich. :  Entoaphenua  epihexodon 
Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,33.) 

ttMandibulary  plate  with  six  cusps,  which  are  nearly  equal  in  size. 

6.  L»  astoii  (Grd.)  J.&Q, 

Lips  fringed;  head  G^  in  length;  first  dorsal  lower  than  the  second, 
separated  from  it  by  a  space  nearly  equal  to  a  third  of  its  length;  no 
anal  fin;  yellowish  brown,  darker  above. — {Girard.)    Astoria,  Oregon. 

(Petromyzon  astori  Girard,  Pac.  R.  R.  Surv.  380 :  Ichthyomyzon  astori  GUnther,  viu,  507.) 

**  Maxillary  plate  bicuspid,  the  small  median  cusp  wanting;  mandibulary  plate  with 
about  eight  rather  strong,  subequal  teeth.    (Lampetra.) 

7*  If  plumbea  (Ayrcs)  GiU. — Lead-colcred  Lamprey. 

Lips  fringed;  head  8.}  in  length;  first  dorsal  much  lower  than,  the 
second,  and  separated  from  it  by  a  space  equal  to  half  of  its  own  length; 
tail  tapering  to  a  point;  a  single  bicuspid  tooth  on  each  side  of  the  ori- 
fice of  the  mouth.  Pacific  coast;  a  small  species,  scarcely  distinguish- 
able from  the  European  L.  fluviatilis. 

(Petromyzon  plumheu$  Ayres,  Proc.  CaL  Ac.  Nat.  Sci.  1854,  28 :  Petromyzon  ayrmi 
GUnther^  yiii,  505:  Ammooates  dbarius  Girard,  Pac.  B.  E.  Sorr.  3^.) 
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5.— AinillOCffiTES  Dum^ril,  1817. 
Brook  Lampreys. 

(Dnin^ril — Cavier,  E^gno  Animal :  type  Fctramyzon  hrauckialis  L.  =the  larral  foim  of 
Petromyzon  planeri  Bloch. ) 

Lampreys  of  small  size,  with  the  dorsal  fiu  contiBuous,  sometimes 
emarginate,  but  never  divided  into  two  fins,  the  posterior  portion  con- 
tinuous with  the  low  anal  fin  around  the  tail  j  maxillary  tooth  single, 
broad,  forming  a  crescenlic  plate,  with  a  large  bluntish  cusp  at  each 
end,  and  sometimes  a  small  median  cusp;  lateral  teeth  very  few;  tongue 
with  two  broad  transverse  plates,  each  with  a  median  cusp ;  species  few ; 
our  single  species  is  scarcely  distinguishable  from  the  common  "  Pride '^ 
or  ^^ Small  Lamprey '^  of  Europe,  Ammocoetes  branchialis.    («/jtAt«T,  sand; 
xoc'nj,  to  lie.) 

8.  A*  ni^er  (Raf.)  Jot. — Small  Black  Lamprey, 

Head  moderate,  nearly  as  long  as  the  "  chest '^;  the  mouth  compara- 
tively small ;  lips  with  a  conspicuous  fringe  of  papillae ;  dorsal  fin  high, 
considerably  depressed  in  front  of  the  vent,  but  not  divided  into  two 
fins;  the  posterior  lobe  highest;  anal  fin  evident;  anal  tube  couspicu- 
008  in  the  spring ;  eyes  moderate ;  maxillary  tooth  with  its  cusps  large, 
triangular,  well  separated;  a  small  pointed  median  cusp  usually  present 
in  the  adult ;  in  younger  si^ecimQns  the  median  cusp  is  obsolete,  and  in 
half  grown  specimens  the  tooth  forms  a  curved  plate  without  distinct 
cusps ;  mandibular  plate  ciu:ved,  with  eight  to  ten  well  developed  sub- 
equal  tooth-like  lobes ;  inside  of  it  is  a  plate  bearing  three  teeth ;  lingual 
teeth  transverse,  trifid;  a  plate  on  each  side  of  the  buitcal  orifice;  the 
remaining  teeth  inconspicuous.  Bluish  black  above ;  silvery  below.  Size 
rather  small.    L.  6  to  10. 

A  small  si)ecies  ascending  Western  streams  in  the  spring  in  great 
numbers  to  deposit  its  spawn.  Gr^at  Lakes,  Ohio  Yalley,  and  Upper 
Mississippi  Region.  It  is  jjerhaps  identical  with  the  EuroiMjan  Ammo- 
cotes  branchialis, 

{Petromyzon  nigrum  Raf.  Icb.  Oh.  84;  Jordan,  349.) 

6.— ICHTHTOniTZOIir  Girard,  1859. 
Silvery  Lampreys. 

(Girard,  Pac.  E.  R.  Surv.  x,  381 :  type  Petromyzon  argenteus  Klrtland.) 

Lampreys  of  rather  smiill  size,  having  the  dorsal  fin  high  and  con- 
tinooasi  with  only  a  shallow  emargination ;  the  teeth  nearly  equal  over 
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the  large  buccal  disk,  the  maxillary  teeth  being  pointed,  two  in  number, 
set  close  together,  without  interspace,  and  not  forming  a  crescent-shaped 
plate;  lateral  teeth  all  uuicuspid;  mandibulary  with  numerous  close- 
set  pointed  cusps,  appearing  like  distinct  teeth ;  lingual  teeth  in  two 
series,  the  posterior  series  finely  pectinate,  with  a  median  suture  dividing 
it  into  a  right  and  left  crescent-shaped  comb;  anterior  series  not  divided; 
the  pectinjB  coalescent.  This  genus  is  most  nearly  related  to  Petromyzony 
diflfering  chiefly  in  the  continuous  dorsaL  The  two  known  species  in- 
habit the  Mississippi  Yalley  and  the  Great  Lakes.  (Ix^ot:^  fish;  tiolm^  to 
suck.) 

*  Mandibulary  plate  with  seven  teeth. 

9.  !•  argrenteus  (Kirt.)  Ord. — Silvery  Lamprey, 

Body  stoutish,  compressed  behind;  head  broad,  with  large  buccal 
disk,  which  is  fringed,  but  not  very  conspicuously ;  teeth  pretty  strong 
and  nearly  uniform,  the  two  maxillary  teeth  being  very  similar  to  those 
on  the  rest  of  the  disk ;  mandibulary  teeth  connivent,  the  middle  ones 
the  longest ;  upper  margin  of  dorsal  scarcely  depressed  in  front  of  the 
vent.  Color  bluish;  sides  silvery,  often  mottled;  a  small  dusky  spot 
above  or  nearly  above  each  gill-opening,  usually  conspicuous.  L.  12. 
Great  Lakes  and  Mississippi  Valley ;  rather  common ;  ascending  small 
brooks  in  the  spring. 

(Petromyzon  argenteus  Kirtland,  Boat.  Jonm.  Nat.  Hist,  iii,  1840,  342,  with  plate. — 
Ammocwtes  oon4x>lor  Kirt.  1.  c.  473,  with  plate. — Ichthyomyzon  hirudo  Grd.  Pac.  R.  H. 
Snrv.  342. — Ichthyomyzon  hirado  Gthr.  viii,  507. — Ammoooetes  argenteus  et  Mrudo  Joidan, 
349-^50. — Ammocmtes  (spyptera  Abbott,  Proc.  Ac.  Nat.  Sci.  Phila.  1860,  327.) 

**  Mandibulary  plate  with  nine  teeth.  . 

10*  !•  castanens  Grd. — Chestnut-colored  Lamprey, 

Lips  with  short  fringes ;  dorsal  fin  high,  with  a  depression  in  front  of 
the  vent.  A  little  known  species,  difi'ering  from  the  preceding,  if  at  all, 
in  the  number  of  teeth  on  the  mandibulary  plate.    Minnesota. 

{Idithyomyzon  castaneus  Grd.  Pac.  R.  R.  Sorv.  381.) 

7.— PETROIIITZOJV  Linnseas,  1758. 

Sea  Lampreys. 

(Artedi  Linntens,  Systema  Natune;  type  Petromyzon  marinus  L.) 

Lampreys  of  medium  or  large  size,  with  the  maxillary  teeth  separate, 
pointed,  and  close  together,  not  forming  a  crescent-shaped  plate;  man- 
dibulary plate  with  seven  to  nine  cusps;  lingual  teeth  forming  two 
creacent-shaped  plates  on  each  side;  first  dorsal  fin  well  separated  from 
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the  second,  which  is  continuous  with  the  caudal.    Species  two — ^marine, 
ascending  rivers,    (izirpaj  stone;  iiuZ<*>^  to  suck.) 

11.  P.  marinas  L. — Great  Sea  Lamprey, 

Head  moderate, but  little  longer  than  the  "chest";  buccal  disk  large, 
with  numerous  conical  teeth,  arranged  in  oblique  series,  those  nearest 
the  oesophagus  largest  and  partly  bicuspid;  two  pairs  of  lunate,  pecti- 
nate lingual  teeth,  one  in  front  of  the  other,  the  serrations  on  the  an- 
terior pair  usually  confluent;  fins  moderate,  the  dorsals  well  separated ; 
the  second  dorsal  with  a  depression  on  the  tail;  lips  moderately  fringed. 
Color  olive-brown,  mottled  with  bUickish  confluent  jpatches  ;  dull  brownish 
below.    Size  much  larger  than  any  of  the  other  species.    L.  24  to  36. 
Atlantic  coasts  of  Europe  and  North  America,  chiefly  northward,  ascend- 
ing streams  in  the  spring  to  deposit  its  spawn. 

{Fetrtmyzam  marinus  L.  Syst.  Nat.;  Giinther,  viii,  501;  Jordan,  348. — Petromyzon 
merkanua  Le  SaeuTy  Trans.  Am.  Pliilos.  Soc.  i,  383. — Petromyzon  amerioanus  Storer, 
Fuh  Mass.  251.) 

19*  P.  nif^cans  Le  Suenr. — Lamper-eeL 

Head  very  large,  longer  than  the  " chest ''y  6 J  in  length;  depth  about 
13;  body  little  compressed ;  dorsal  fins  rather  low,  distinctly  separated ; 
eyes  and  mouth  very  large;  mandibulary  plate  with  7  to  9  teeth;  the 
rest  of  the  buccal  disk  covered  with  rather  large  teeih  disposed  in  ob- 
lique cross-rows,  five  or  more  in  each  row,  some  of  the  innermost  bicus- 
pid; anterior  as  well  as  posterior  lingual  teeth  pectinate;  lips  fringed. 
Coloration  nearly  plain;  bluish  black  above,  pale  below,  usually  a  pale 
spot  between  the  eyes  on  the  top  of  the  head.  L.  12.  A  rather  small 
species  found  ^long  the  Atlantic  coiists  of  our  Northern  States,  and 
ascending  streams  in  the  spring  to  spawn,  some  individuals  remaining 
permanently  in  fresh  water.  Abundant  in  Cayuga  Lake,  N.  Y.,  from 
which  locality  tbe  specimens  were  taken  on  which  the  above  description 
was  based. 

{Petrmnyzon  nigricans  Le  Sueur,  Trans.  Amer.  Phil.  Soc.  new  series,  i,  385;  Storer, 
FiMh  Mam.  253. — Ammooatcs  ftuviatilis  Jordan,  349.) 

This  species  is  very  different  from  the  European  Lampeira  fluviatilis. 
It  is  possibly  only  a  variety  of  Petromyzon  marinus.  Numerous  other 
Lampreys  have  been  described  from  our  waters,  but  we  find  them  un- 
lecognizable. 
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Class  III.-ELASMOBRANCHII. 

{The  Selachians.) 

Hki\Mm\  otirtilaginous ;  skull  without  sutures.    Body  with  median  and 
tnvlttMl  Huh;  the  veiitnil  fins  abdominal;  shoulder-girdle  developed,  I^ti- 
(\inu;  C4uulal  llu  hetoix)ceixMU,  the  upper  lobe  produced;  gills  attached 
to  tho  «kin  by  the  outer  margin ;  gill-openings  several,  or  single  leading 
tti  »o\H\nil  iUixftii ;  membrane  bones  not  develoi)ed,  except  sometimes  a 
liuliuiontary  t)|HMTile;  skin  naked  or  covered  with  minute  imbricated 
9m)i^  or  himi  platen,  sometimes  spinous ;  no  air-bladder;  arterial  bulb 
>viUi  throo  aorio^  of  \nUves;  intestine  with  a  spiral  valve;  optic  nerves 
uuittHi  by  a  ixxiumi^^uro,  not  decussating;  ovaries  with  the  ova  few  andL 
lar^\  impn^uittHl^  and  sometimes  developed,  internally;  onbryo  witb. 
ilKvkhiiHis  i^^t^^rtial  gills;  males  with  prehensile  intromittent  orgam^ 
^^^'b^H^K^^  att^ichetl  to  the  ventral  dn&    Shai^  Skates^  and  Chinueras. 
(tH^Nr*/r%  a  |^t\^  w  blaile;  A***rar^*^  giU^) 

^tl%itV4^f«f>«i>i^<»  52ii4\iA  ^  i%>  T  in  mwHiWr:  j^vs  dutiBct  firaoi  the  dkalL    CjiiIii  1 »  wii 

*\v^lW|f«NMiiii^UlirrU... »»**• Sqcaix, 

♦•  K^%rVf<MU^I|^  XY«mJ » ^ ILaIMj 

4^^^;^  ^MtViftMi  IMMvyV^H^ Hokakxfbjlu, 

^Tjcuss  SELiCHIL 
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and  skates  differ  mach  from  each  other  in  appearance;  but  intermediate 

fonns  connect  the  two  groups  closely.    The  position  of  the  gill-openings 

is  sdmost  the  only  constantly  diagnostic  character.    (Suborder  Selachoi- 

dfi  Giinthery  viii,  353-433.)    (Latin,  squaluSj  a  shark,  from  the  Greek 

jaU6':j  a  shark,  which  comes  from  r^Xirjy  a  weasel,  or  other  musteline 

animal,  from  resemblances  in  habits.) 

ANAXT8IS  OF  THB  FAMILIES  OF  8QUAU. 

*  Pectoral  fins  moderate,  without  deep  notch  at  the  base  in  front, 
t  Anal  fin  absent. 

s.  Dorsal  fins  without  spine , Sgtmnidjb,  4. 

M.  Dorsal  fins  each  preceded  by  a  stout  spine  (rarely  concealed  in  the  skin). 

Spikacid^,  5. 
ft  Anal  fin  present. 
h.  Dorsal  fins  two. 
e.  Dorsal  fins  both  without  spine. 

d.  First  dorsal  fin  behind  the  ventrals GiNOLTMOSTOMATiDiE,  6. 

dd.  First  dorsal  entirely  in  advance  of  the  ventrals. 
e.  Caudal  fin  not  lunate,  its  upper  lobe  many  times  longer  than  the  lower, 
with  a  notch  below  toward  it>8  tip ;  tail  not  keeled. 
/.  Last  gill-opening  above  the  base  of  the  pectoral. 

g.  Tail  moderately  developed,  forming  less  than  one-third  of  the  total 
length ;  eyes  with  nictitating  membranes. 

h.  Head  normally  formed Galeorhinidje,  7. 

A  A.  Head  hammer-shaped  or 'kidney-shaped  by  the  extension  of  its 

sides Sphyrnid^,  8. 

gg.  Tail  exceedingly  long,  forming  about  half  the  total  length ;  eyes 

without  nictitating  membranes ALOPiiDiE,  9. 

ff.  Last  gill-opening  entirely  in  front  of  the  pectoral. Carcuarud^,  10. 
ee.  Caudal  fin  lunate ;  caudal  peduncle  with  a  koel  on  each  side. 
i.  Last  giU-opening  entirely  in  front  of  ventrals. 

j.  Gill-openings  moderate ;  teeth  well  developed. LAMNiDiE,  11. 
jj,  Gill-oponings  very  large,  nearly  meeting  under  the  throat ; 

teeth  small Cetorhinid.e,  12. 

it.  Last  gill-opening  above  the  base  of  the  pectoral. 

•    RHINODONTID-fi,   13 

00.  Dorsal  fins  each  nrmed  with  a  stout  spine HETRRODONTiDiE,  14 

hb.  Dorsal  fin  ^gle ;  the  first  dorsal  obsolete ;  gill-openings  6  or  7. 

HEXANCniDiE,  15. 
Peetoral  fins  very  large,  expanded  at  the  base  in  front,  this  expansion  separated 

from  the  neck  by  a  deep  notch ;  no  anal  fin.SQUATiNiDiE,  16. 

Super-family  SCTMNOIDEA. 

{The  Scymnoid  Sharks,) 

Family  IV.— SCYMNIDJE. 

(The  Sleeper  Sharlcs.) 

Sharks  with  two  dorsal  fins^  both  without  spine j  and  no  anal  fin;  fins 
iB  amall;  gill-openings  small,  entirely  in  advance  of  pectorals ;  mouth 


f  • 
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but  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each  side  of 
it ;  spiracles  present.  (The  absence  of  dorsal  spines  chiefly,  distinguishes 
this  family  firom  Spinacidce.) 

Genera  six ;  species  six  or  more,  mostly  of  the  Atlantic    (Gunther, 
SpindcidaSj  pt.  viii,  425-429.) 

*  First  dorsal  opposite  ventrals ;  teeth  equal  in  both  jaws,  very  oblique ;  skin  rough 
with  tubercles  and  prickles Echinorhincs,  S, 

**  First  dorsal  much  in  advance  of  ventrals;  the  dorsals  about  equal;  upper  teeth 
narrow ;  lower  qundrate,  with  a  horizontal  edge  ending  in  a  point  directed 
outwards 80MNIO6U8,  9. 

8.— ECHUVORHIJVUS  BlainviUe,  1816. 
Spinous  Sharks. 

(Goniodus  Agassiz.) 
(Blainville,  1816;  type  Squalus  spinasua  Gmelin.) 

Two  very  small  dorsal  fins  without  spine,  the  first  opposite  the  ven- 
trals; no  anal  fins;  skin  with  scattered  large  round  tubercles,  sur- 
mounted by  prickles,  like  those  on  a  bramble,  and,  like  them,  leaving  » 
scar  when  detached.  Mouth  crescent-shaped,  a  labial  fold  around  th© 
angle  of  the  mouth ;  nostrils  midway  between  the  mouth  and  the  end  of 
the  snout  Teeth  equal  in  both  jaws,  very  oblique,  the  point  being* 
turned  outwards;  several  strong  denticulations  on  each  side  of  the 
principal  point.  No  nictitating  membrane.  Spiracles  small ;  gill-open- 
ings of  moderate  width.  A  single  species  of  the  East  Atlantic,  straying 
to  our  coast.    (^x'^>o<:j  a  hedgehog,  or  sea-urchin ;  /tJcviy,  shark.) 

18«  £•  spinosns  (Gmel.)  Blainv. — Spintms  Shark;  BaucU. 

"  Spiracles  behind  the  eye,  behind  the  vertical  from  the  angle  of  the 
mouth.  Teeth  ^ge*  I^^^sal  fins  close  together.  Each  tubercle  with  a 
small  spine  in  the  centre.  Brownish  violet,  with  or  without  dark  spots'' 
{Oilntlier),  A  large  shark  of  the  coasts  of  Europe  an4  Africa ;  a  stray 
individual  lately  taken  on  Cape  Cod. 

{SgnaUs  8pin4>9U8  Gmelin  Linn.  1,  1500;  Gtlnther,  viii,  428.) 

9.— SOUIIVIOSIJS  Le  Sueur,  1816. 

Sleeper  Sharlcs. 

{IxBmargus  MUller  &  Henle.) 

(Le  Sueur,  Joum.  Ac.  Nat.  Sci.   Phila.   1818,  i,  222;  type,  S<mnu>9U9  hrevipinna  Le 
SneuT= Squalus  microcephalus  Bloch.) 

Body  elongate ;  mouth  transverse,  little  arched,  with  a  deep  straight 
groove  nmniiig  backwaird  from  its  angle;  nostrils  near  the  extremity  of 
tiiemn  "*HirniaIl|naRowyOonioal;  lower 
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teeth  nomerouSy  in  two  or  more  series,  the  point  so  much  turned  aside 

that  the  inner  margin  forms  a  cutting  edge,  which  is  entire ;  spiracles 

moderate;  no  nictitating  membrane ;  gill-openings  narrow ;  fins  all  very 

small,  the  ventrals  nearly  opposite  the  second  dorsal;  skin  uniformly 

covered  with  minute  tubercles.    Species  few,  of  the  Northern  Seas. 

(Latin,  somniosvsy  sleepy.) 

14«  8.  microcephalns  (Bloch)  Gill. — Sleeper  Shark;  Nurse. 

Body  robust,  rapidly  tapering  behind;  greatest  depth  about  one- 
filth  the  length ;  head  somewhat  less ;  mouth  moderate,  upper  jaw  with 
five  rows  of  small  sharp  teeth,  which  are  incurved  and  lancet-shai)ed ; 
lower  jaw  with  two  rows  of  broad,  quadrangular  teeth,  divided  in  their 
centres  by  a  perpendicular  ridge  and  directed  outwards,  about  26  teeth 
on  each  side ;  spiracles  small ;  skin  rough ;  fins  small,  the  first  dorsal 

about  as  large  as  the  ventrals  and  larger  than  the  second  dorsal ;  pecto- 

« 

rals  short ;  caudal  short  and  bluntish.    L.  8  to  20  feet  {Storer).    Cape 
Cod  to  the  Arctic  Seas. 

(8qmlu9  microocphalus  Bloch,  Schn.  135 ;  Somniosua  hrevipinna  Le  Sneur,  Joum.  Ac. 
Kit  Sci.  Phila.  i,  222 ;  Scymnus  hrevipinna  Storer,  Fish  Maes.  235 ;  LcBmargua  harealis 
Ottntlier,  yiii,  426.) 

Family  V.— SPINACID^. 

{The  Dog-fishes.) 

Body  more  or  less  elongate;  head  depressed;  eyes  lateral,  without 
nictitating  membrane ;  mouth  inferior,  rather  large,  arched ;  teeth  com- 
pPBBsed,  variously  formed ;  nostrils  inferior,  lateral,  near  the  front  mar- 
gin of  the  snout;  spiracles  moderate ;  gill-openings  moderate,  ^t?^  on  each 
side,  all  in  front  of  the  pectoral  fins ;  dorsal  fins  two,  each  armed  with  a 
fpine;  the  first  dorsal  in  front  of  the  pectorals ;  anal  fin  wanting;  caudal 
fin  with  the  lower  lobe  small  or  obsolete;  ventral  fins  inserted  pos- 
teriorly. 

Genera  six  or  more ;  species  about  fifteen;  rather  small  sharks,  chiefly 
of  the  Atlantic.    {Spina^ndcBy  part,  Giinther,  viii,  417-425.) 

*  Teeth  eqnal  in  both  jaws;  dorsal  spines  not  concealed. 

0.  Teeth  very  small,  straight,  pointed,  each  with  one  or  two  smaller  cusps  on  each 

side Centroscyllium,  10. 

oa.  Teeth  moderate,  simple,  sabqaadrate,  each  with  a  nearly  horizontal  cutting 

edge,  and  a  point  directed  oatward Squalus,  11. 

** Teeth  anequal,  those  in  the  npper  jaW  erect,  triangular,  those  in  the  lower  jaw 
more  or  less  oblique ;  dorsal  spines  hidden  beneath  the  skin.    Centroscymnus,  12. 
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10.-<;ElVTROSCTl4UU]ni  MfiUer  &  Henle,  1837. 

Black  Dog-fishes. 

(MUller  &,  Henle,  Systematische  Beschreibxmg  der  Plagiostomen,  191 ;  type 
/odricts  Reinhardt.) 

Teeth  equal  in  both  jaws,  very  small,  straight,  I>oiiited,  each  with  one 
or  two  smaller  cusps  on  each  side  at  base ;  mouth  crescent-shaped,  with 
a  straight,  oblique  groove  at  its  angle;  spiracles  moderate;  gill-open- 
ings rather  narrow;  dorsal  fins  small,  each  with  a  strong  spine;  the 
second  dorsal  entirely  behind  the  ventrals.  One  sx)ecie8.  {xivrpovy  spine ; 
cxuXXtovj  ScylUumj  an  allied  genus,  from  <rxulXwj  to  rend  or  tear  to  pieces.) 


15.-<;.  fablicii  (Reinhardt)  M.  &  H,— Black  Dog-fish, 

Body  covered  with  niinute  stellate  ossifications ;  color  dark  brown. 
A  shark  of  the  Greenland  Seas,  lately  taken  off  Gloucester,  Mass.,  by 
the  United  States  Fish  Commission. 

(5ptikLr/a5rtcii  Reinhardt,  Dansk.  Vid.  Selsk.  Forh.  1828,  iii,  xvi;  GOnther,  viii,  425.) 

1 1 .— S€|U AXUS  LinnsDos,  175a 

Dog-fishes. 

(AcanthioB  Risso.) 
(Artedi,  Limiscus,  Systema  Natorse ;  type  Squalus  aoanthias  L.) 

Body  rather  slender ;  mouth  little  atched,  with  a  long,  straight,  deep, 
oblique  groove  on  each  side ;  no  labial  fold  along  the  margin  of  the 
mouth ;  teeth  rather  small,  equal  in  both  jaws,  their  points  so  much 
turned  aside  that  the  inner  margin  forms  the  cutting  edge ;  spiracles 
rather  wide,  just  behind  the  eye ;  gill-openings  narrow,  in  front  of  the 
I)ectoral8 ;  fins  moderately  developed,  the  first  dorsal  larger  thsui  second, 
much  in  advance  of  the  ventral  fins,  which  are  behind  the  middle  of  the 
body,  although  in  advance  of  the  second  dorsal.  Small  sharks,  abound- 
ing in  the  Temperate  Seas.     (Latin,  squalus^  a  shark.) 

•  Dorsal  spine  not  grooved ;  its  insertion  rather  behind  inner  angle  of  the  pectorals. 
16.— S.acanthiasL.— Picfc«i2)o<7-^fc;  Dog-fish;  Bone  Dog;  ShittJe-dog ;  Hoe. 

Body  slender;  snout  pointed;  head  65  in  length;  depth  about  8; 
slate-color  above,  pale  below,  back  with  whitish  spots,  especially  in  the 
young.    L.  1  to  3  feet ;  weight  6  to  15  pounds. 

A  small  sharp-toothed  shark,  ranging  widely  in  the  Atlantic,  very 
abundant  along  the  shores  of  the  Northern  and  Middle  States.  It  is 
somewhat  valued  for  its  livers,  firom  which  "  Dog-fish »  oil  is  extracted. 
American  writers  have  usually  considered  our  species  {SgualuB  omeri- 
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eantu  (Storer)  Gill)  as  distinct  from  the  European,  but  no  reliable  dis- 
tinctions have  been  pointed  out. 

{SqMalus  acantkias  L.  Syst.  Nat. ;  Acanthiaa  americanus  Storer,  Synopsis,  506 ;  Acan- 
l&kf  aimericamuB  Storer,  Fish  Mass.  232 ;  Acanthias  vulgaris  Gttnther,  viii,  418.  Squalus 
tueklU  (Grtl. )  Gill,  from  the  Pacific  coast  of  the  United  States,  is  considered  by  Dr. 
Gilnther  and  others  as  the  same  species ;  Spinax  (Acanthica)  sucklii  Girard,  Proc.  Ac. 
Sit.  Sci.  Phi  la.  1854,  176;  Squalus  sucklii  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  499.) 

19.-<;i:iVTROS€TIIINUS  Bocage  &  CapeUo,  1864. 
(Boc»ge  &  Capello,  Proc.  Zool.  Soc.  1864, 263 ;  type  Centroscymuus  ccelolepis  Boc.  &  Cap. ) 

Dorsal  fins  Civch  with  a  spiney  which  is  hidden  belotc  the  skin;  mouth 
wide,  but  little  arched ;  a  long,  deep,  straight,  oblique  groove  on  each 
fflde  of  the  mouth.  Teeth  of  the  lower  jaw  oblique,  with  the  point  more 
or  less  directed  outwards.  Upper  teeth  lanceolate,  on  a  quadrangular 
hase^witli  a  single  cusp.  Spiracles  wide,  behind  the  eye.  Gill-openings 
nanow.  (z^vr^ov,  spine  j  ^rx^V-'oc,  an  ancient  name  of  some  shark,  from 
«'Viy«T,  a  lion's  whelp.) 

lY.  €•  ecelolepis  Bocage  &  Capello. 

Labial  groove  prolonged  forwards,  but  separated  by  a  broad  space 
from  that  of  the  other  side.  Upper  teeth  very  small,  narrow  and  lan- 
m>late.  The  distance  between  the  nostrils  is  rather  less  than  ^  the 
len^h  of  the  pmeoral  jwrtion  of  the  snout.  Lower  angle  of  the  pectoral 
roanded,  not  produced.  Dorsal  fins  short,  especially  the  first,  the 
length  of  which  (without  the  spine)  is  only  about  ^  its  distance  from 
the  second.  Extremity  of  the  ventrals  below  the  end  of  the  second 
dowal.  Scales  on  the  head  and  nape  with  striae,  the  others  smooth, 
with  a  depression  at  the  bjise.  Uniform  blackish  brown.  (Oiinther.) 
Coast  of  Portugal  and  neighboring  part«  of  the  Atlantic,  a  specimen 
taken  near  Gloucester,  Mass. 

(BocJige &,  Capello,  Proc.  Zool.  Soc.  1864,263;  Centrophoruscoololepis Giinthcry  >iii,  423.) 

Super-family  SCTLLIOIDEA. 

( The  MteyWiwrf  Sharks.) 

Family  VI.— GINGLYMOSTOMATID^. 

(The  Nurne  Sharks.) 

Sharks  with  the  tii*st  dorsal  above  or  behind  the  ventraU;  no  spines; 

anal  fin  present ;  caudal  fin  bent  upwards,  with  a  basal  lobe ;  mouth 

inferior,  with  small  teeth,  in  several  series ;  nostril  confluent  with  the 

Boath ;  nasal  valves  of  both  sides  forming  a  quadi*angular  flap  in  front 
BnlL  Nat.  Mus.  No.  l(i 2 
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of  the  mouth,  each  being  provided  with  a  tree  cylindrical  cirrus;  an 
upper  and  lower  lip,  the  latter  not  extending  across  the  symphysis; 
fourth  and  fifth  gill-openings  close  together;  eyes  very  small.  The 
backwanl  position  of  the  lirst  dorsal  distinguishes  this  family  from  ail 
others  in  our  waters.  Genera  two ;  species  about  four ;  large  sharks  of 
the  wann  seas.    (Scylliidce  pt.  Giinther,  viii,  407-409.) 

*  Teeth  ill  both  JawH  in  many  series,  each  with  a  strong  median  cusp,  and  one  or  two 
smaller  cusps  ou  each  side Ginoltmo^TOMa,  1  i. 

18.— OINOLTMOSTOniA  Mailer  &  Henle,  1837. 
(MttUer  &  Ueule,  Wiegmaun's  Arch.  1837,  p.  — :  tyjie  Squalus  cirraUt$  Gmelin.) 

The  characters  of  this  genus  are  those  of  the  family  above  given,  willi 
the  addition  of  the  following,  which  distinguish  Oinglyinostwna  from 
Nebrim:  teeth  of  lK)th  jaws  in  many  series,  each  with  a  strong  median 
<msp,  mid  one  or  two  smaller  cusps  on  each  side.  {r^r/'^o/io<:j  a  hinge  or 
hingi^likc  joint ;  <rr<i/ia,  mouth.) 

18*  O*  cirratmn  (Gmel.)  M.  &,  IL—Xurse  Shark. 

9 

Uniform  brownish;  young  specimens  with  small,  scattered,  round 
black  siK>ts;  nasal  ciiTus  reaching  the  lower  lip;  angles  of  the  fins 
obtust^ly  ix)uiide<l;  caudal  fin  forming  nearly  one-third  of  the  total 
length.     L.  0  to  10  fe^t.    (Giinther.) 

A  lai*ge  shark  of  the  warmer  parts  of  the  Atlantic,  abundant  in  the 
Gull  of  Mexico  and  the  West  Indies,  and  occasionally  taken  on  our 
South  Atlantic  coast. 

(5f  Nclit*  cirrAhM  Gmelln^o  Unn»aa.  i.  149i;  MUUcr  &  Henle,83;  GOnther,  viii,  406.) 

Super-family  GALEORHINOIDEA. 

(The  Oaleorkinoid  Skarla.) 

Family  VIL— GALEORHINID.E 

{The  Trmr  Sharks) 

Sliarks  with  two  dorsals  and  an  anal  fin ;  no  spines;  pectorals  mod- 
emle;  caudal  fin  not  greatly  eloDgated*  not  lunate,  moderately  bent 
upwards,  notched  toward  its  end,  and  with  the  liasal  much  le«s  devel- 
q^  than  the  upper:  caudal  peduncle  not  keeled:  postmor  giU-opening 
abovf^  th«  base  of  the  peetond  An;  eyes  wiUi  uietitaliiig  membiaiMs; 
iMd  Ml  kaauMNhaiwd,  tlM  OMWl  bang  loasitediiially  pcadnoad  aa 
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sixty  species;  found  in  all  seas.     {CarchariiddB  part  {Carchariina  and 
MMBtOma)  Giinther,  viii,  357-380,  and  383-388.) 

*  Teeth  flat  and  paved,  wi  thont  cnspa  or  cutting  edges ;  spiracles  present.    ( MustelincB. ) 

«.  No  pit  at  the  root  of  the  tail ;  labial  folds  well  developed Mustelub  14. 

**TMh  more  or  less  compressed,  with  entire  or  serrate  sharp  edges.    (Galeorhininw.) 
h.  Spiracles  present, 
e.  No  pit  at  the  root  of  the  tail. 
d.  Teeth  small,  each  with  a  median  cusp  and  one  or  two  small  lateral  cusps 

on  each  side Triacis,  15. 

id.  Teeth  larger,  with  a  single  cusp,  oblique,  notched  and  serrated, 

Galeoriiinus,  16. 
ee.  A  pit  at  the  root  of  the  tail ;  teeth  all  serrate ;  caudal  fin  with  a  double 

notch Galeocerdo,  17. 

H.  Spiracles  obsolete. 

e.  Teeth  serrate,  more  or  less  (entire  in  the  very  young  or  very  old) ;  little 
oblique  or  nearly  upright. 
/.  Teeth  well  serrated  (in  the  adult) ;  those  of  the  upper  jaw  compara- 
tively broad  or  triangular;  those  of  the  lower  narrow  and  claviibrm, 

Carcharinus,  18. 
//.  Teeth  scarcely  serrated,  constricted  at  base,  narrow,  clavifomi,  and 

straight  in  both  Jaws Isogomphodon,  19. 

€e.  Teeth  all  entire. 

g.  Teeth  nearly  upright,  the  points  not  much  directed  towards  the 

sides Aprionodon,  20. 

g$.  Teeth  oblique  and  flat,  the  points  turned  to  the  right  or  left  away 
from  the  centre,  so  that  the  inner  margins  are  nearly  horizontal  and 
present  a  cutting  edge Scouodon,  21. 

14.— MUSTELUS  Cuvier,  1817. 

(Hound  Sharks.) 

(BeUoD,  Covier,  R^gue  Animal:  type  Musielus  vulgaris  M.  &.  H.)  • 

Body  elongate,  slender,  not  elevated ;  snout  comparatively  long  and 
ilstteDed;  month  crescent-shaped^  with  well-developed  labial  folds; 
teeth  small,  many-rowed,  flat  and  smooth,  rhombic,  arranged  like  pave- 
ment, alike  in  both  jaws ;  eyes  large,  oblong ;  spiracles  small,  just  be- 
hind the  eyes ;  pectoral  fins  large ;  first  dorsal  Large,  not  much  behind 
pectorals;  second  dorsal  somewhat  smaller;  anal  opposite  second  dorsal 
and  still  smaller ;  ventrals  well  developed ;  basal  lobe  of  (caudal  abnost 
obsolete ;  embryo  not  attached  to  uterus  by  a  placenta.  Small  sharks, 
the  (imallest  of  the  American  speciies,  known  at  once  by  the  smooth, 
paved  teeth.  (Ijatin,  mustela^  a  weasel  or  martin;  the  use  of  the  word 
Himilar  to  that  of  r«^-^'?j  ^aAcor.) 

19*  HI*  lUmilllllS  (Blainv.)  J.  &  G. — Smooth  Hound ;  Doff  Shark. — Einissole. 

Body  slender,  tapering  backward  from  the  dorsal  fin  to  the  long 
akaider  tail ;  snout  depressed,  moderately  sharp ;  month  small,  the  teeth 
an  allkei  a  fold  at  the  angle  of  the  month ;  first  dorsal  rather  large, 
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prolonged  behind,  nearly  midway  between  the  pectorals  and  ventrals; 
Hcoond  dorsal  smaller,  but  larger  than  usual  in  sharks ;  anal  slightly 
behind  sccviiul  dorsal,  and  much  smaller ;  pectoral  fins  broad  and  large, 
I'om^hing  past  fix)nt  of  dorsal ;  back  slightly  keeled.  Smallest  of  oiu* 
sharks;  abundant  on  the  Atlantic  coasts  of  both  continents,  especially 
nortlnvanl.  SiKH.nmens  fi-om  Cape  Cod  and  fix)m  Venice  apparently 
differ  in  no  im|>ortant  resi)ect. 

yiw«ht*rhiuH9  AiNiiN/M4i  Bliiiii ville Fauuu  Frauc.  1828,83;  MnstelMS  rtilgaris GfintheT  viii, 
*M;  MuMtcftis  (Ymin  8toivr,  Fish  Mass.  'iS^.) 

%%.  M.  cmliforttlcns  QUI 

First  dorsal  l)eginning  over  terminal  third  of  pectoral ;  its  acute  point 

not  reaching  to  inseitiou  of  ventrals;  anterior  angle  of  dorsal  blunt; 
siHxnul  dors;il  similar  to  first.,  but  smaller;  snout  rather  more  pointed 
than  in  most  of  the  species,    1).  IS  +  17 :  A.  18 ;  P.  22.    Coast  of  Cali- 

fumia«    {GUL)    Scan-ely  different  Irom  the  preceding. 

f 

iGUU  IVk-,  Ac.  N«t.  Sci.  Phila,  18G4.  148,  > 

14.— TRI ACIS  MfiUer  J^  Henle,  1S3S. 

V  FhNiiM  MfiUrr  <&  Henl^,  >UgMino  of  Naituml  Histonr.  voj.  ii :  type  Driatit  9eylHum 

Boii^v  ix>mpivs$e«l,  olonpito :  mouth  large,  orescent-shaped,  with  well- 
deve)o|)e^l  K>ng  labial  folds:  ttvth  small,  numerous,  similar  in  both 
jaw>^  e&ich  w  ith  a  longer  median  cus|^  and  one  or  two  smaller  ones  on 
ench  skie ;  eyeis  small,  v;  ith  nictitating  membmne ;'  sianieles  small,  be- 
biiHt  the  eve<s:  m>  pit  at  the  nn^;  of  the  caudal:  no  lower  lobe  to  the 
cftttdal :  ili^'t  di^rsal  tin  t>|>|H^to  thr  s|iace  between  the  i^evtonils  amd 
x^Hiti^ls.    l\icitic  and  Imlian  iVeaiis.    ^r*^:?,  ihive:  «au*r,  point.) 

•*  Sd«mii  i;»k^ratel\  i>nxhHViK  n^iunUNl.  N^^stn*  with  ;i  bnttd  anterior 
da|v  Tbc  6rsi  «K\s^«»l  tin  is  n<\):V^  r.)i«tx(;ii>  W;we<^  the  perlonds  and 
xt^tMiix*  iIk^  i*y\HHl  is  ^H^^  rui^vh  sr::;il5<^r  ihan  tb^  firsu  ami  nearly  in 
^x^Mxv  *^:  ibo  iitwK  rpi^^r  i^ar^s  ^  «h  wx^l  tV-^rs^xl  b^ack  muss  baiidSy 
manxxmynr  :lwiii  iJh*  into^s|x*r^^s.  A  u>^  c;  T^\::i>iVrd  Ktick  ^f%oc^  akm^ the 
5«Afs«^  tii<»  K^x^ahienwiiwj^  x^iih  xhr  .uu^V^^cs^d  csvis>  l^o^     C<Hhst8 

r:^#w  -  e*l.  Ar.  Nil?.  Sf4.  ISS4.  Ix  \ 


■M^^^^^k  ^MIMWlft  ^^^UkV^    ^^^^^  ^^A^^^M. 
K^^^^^W^Vh  ^^^^^^(  ^WFWV^^'%  ^M9^P  ^WW^PW 
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essentially  as  in  the  proceeding  {Oill).    California.    A  single  young 
specimen  known. 

(Bkmotriacls^inilei  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  18G2,  486.) 

16.— OALEORHINUS  Blainville,  1816. 

Tapes. 

{Galeus  Cuvier,  1817.) 
(BUinTille,  1816 :  type  Squalus  galeu9  L. ) 

First  dorsal  opposite  the  space  between  the  pectorals  and  ventrals ; 
numth  crescent-shaped,  with  the  teeth  alike  in  both  jaws,  obliqne, 
notched,  and  serrated;  spiracles  present,  small;  nictitating  membrane 
present;  no  pit  at  the  base  of  the  caudal  fin ;  caudal  fin  with  a  single 
notch.  Tropical  seas.  (yaXio':^  a  kind  of  shark  colored  like  a  weasel ; 
fftn,^  shark.) 

9S.  O.  gal^sns  (L.)  Blainv.— T<>p«. 

A  short  labial  fold  on  both  jaws ;  teeth  ^\.  Second  dorsal  fin  only 
one-third  the  size  of  the  first  and  somewhat  in  advance  of  the  anal. 
Length  of  tail  nearly  equal  to  distance  between  dorsals.  (O-UntJier,) 
Europe  to  the  Indian  Ocean.    "  San  Fi-ancisco."    (OUnther.) 

{SqualuB  galeus  L.  Sy8t.  Nat. ;  Galeus  canis  Giintbor,  viii,  ^79.) 

17.— OALEOCERDO  MUller  &  Hcnle,  IKK7. 

Tiger  Sharht, 

(Mttller  &  Honle,  Wiep^ann's  Archiv,  1837:  t>*po  Galeocerdo  /*</nwMir  Mtiller  A.  Henlo.) 

Mouth  crescent-shaped ;  teeth  nearly  equal  in  both  ja\v8,  oblique,  ser- 
rated on  both  margins,  with  a  deep  notch  on  outer  margin ;  spiracles 
present;  caudal  fin  with  a  double  notch;  a  pit  on  the  tail  above  and 
l)elow  at  the  base  of  the  caudal  fin ;  first  dorsal  opposite  the  space  be- 
tween i)ect<)ral8  and  ventrals.  Large  sharks,  found  in  most  seas.  (yaXeo  t, 
a  kind  of  shark,  marked  like  ^^aXirjj  the  weasel ;  xepdwy  a  fox  or  weasel ; 
i//mJi.:,  craft.) 

S4.  6.  tigriims  MUller  <&  Henlc.-^rif/er  Shark, 

Color  brown,  with  numerous  dark  spots  larger  than  the  eye ;  caudal 
tin  forming  about  one  thinl  of  the  total  length,  much  longer  than  the 
sf^aoe  betn^een  the  dorsal  fins;  second  dorsal  somewhat  in  advance  of 
the  anal;  a  long  labial  fold  along  the  upper  jaw.  {GUnther.)  Cape  Cod 
to  Indian  Ocean ;  a  i*ather  large  shark,  known  by  its  variegated  colora- 
tion. 

(MiiUer  Sl  Henle,  &9 ;  Gttnther,  378.) 
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18.— CARCHARIIVVS  BlainyiUe,  1816. 

Blue  Sharks.  ^ 

{Cynocephalus  Klein,  Gill.) 
(CarcharioB  Cmier,  not  of  Rafinesqne.) 
( PHonodon  Mtiller  &  Henle. ) 
{EuJamia  CAW.) 

(Blainville  181G  :  typo  Carcharimut  commerfioni  BlainYille.) 

Large  sharks,  without  spiracles,  with  the  teeth  in  both  jaws  strongly 
serrated  in  the  adult,  those  in  the  upper  jaw  broad,  those  below  nar- 
rower, straight,  and  claviform ;  first  dorsal  large ;  second  dorsal  much 
smaller,  usually  not  larger  tlian  the  anal.  Species  numerous  in  the 
tropical  seas,  (xdpxapo':^  rough ;  /cJoij,  shark ;  abbreviated  from  Carcka- 
rorhinus,) 

*  Body  and  head  slender ;   dorsal  fin  inserted  mitlway  between  pectorals  and  ven- 
trals  {Carchariuus). 

95.  €•  g^laucus  (L.)  .Tor.  &,  GWh.— Great  Blue  Shark. 

"  Snout  very  long,  nostrils  rather  nearer  to  the  mouth  than  to  the 
extremity  of  the  snout ;  no  labial  fold  except  a  groove  at  the  single  of 
the  mouth ;  teeth  of  the  upper  jaw  oblique^  scarcely  constricted  near  the 
base ;  lower  teeth  slender,  triangular  in  young  examples,  lanceolate,  with 
a  broad  base,  in  old  ones.  Pectoral  fin  long,  falciform,  extending  to  the 
dorsal,  which  is  nearer  the  ventrals  than  the  root  of  the  pectorals.''  (Otcn- 
ther,)  A  large  shark  of  the  warm  seas,  occasionally  taken  on  onr 
coast. 

(Sqvalus  gJaucus  L.  Syst.  Nat. ;  Carcharias  glaucus  Gnnther,  viii,  364.) 

**Body  and  head  stout;   dorsal  fin  placed  close  behind  the  root  of  the  ]iectonil8 
{Eulamia  Gill). 

96«  C«  Obscnms  (Lc  Sueur)  J.  &  G. — Du«hf  Shark, 

Dark  clear  blue  above,  white  below;  head  rather  pointed,  flattened 
above  and  below;  fti-st  dorsal  rather  large;  second  smaller  than  the 
anal,  and  considei-ably  produced  behind;  pectorals  large,  falciform.  A 
large  shark,  reaching  a  length  of  nine  or  ten  feet,  inhabiting  the  North 
Atlantic  and  frequently  taken  on  our  coa^ 

(Sqttalus  ob»euru8  Lo  Sueur,  .Joum.  Ac.  Nat.  Sci.  Phila.  1818,  i,  ^tO ;  CarcktiHM 
ob9CurM9  Gllnther,  viii,  366.) 

^7.  C.  milberti  (MttUer  &  Hcnle)  Jor.  &,  Gilb.— i^Itie  Shark, 

This  spedee  is  represented  as  having  the  snout  shorter,  blanter,  and 

*  ' 
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higher  than  in  the  preceding,  and  with  the  pectoral  fins  considerably 
shorter  and  broader,  not  reaching  half  way  to  the  ventrals. 
Gape  Cod  to  the  Mediterranean  Sea. 

{Ciurckariat  {Prianodoft)  milbcrti  M.  d;  H.  38 ;  Gill,  Pi-oc.  Ac.  Nat.  Sci.  1864,  262.— Cor- 
cttrulev*  DeKay,  'M9 ;  Lamna  caudata  DeKay ,  354. ) 


I 


n.  h,  C.  lamia  (RisHo)  Jor.  &  Gilb. 

This  species  was  provisionally  identified  by  Prof.  Putnam  from  a  tooth 
obtained  on  St.  Peter's  Bank  belonging  to  a  fish  estimated  to  have  been 
at  least  thirteen  feet  in  length.  {Ooode  and  Bean,)  In  this  species  the 
apper  teeth  are  little  oblique,  serrated,  broad,  and  regularly  trian- 
gular; dorsal  large;  the  second  dorsal  smaller  than  the  anal;  teeth 
^    (GUnther.) 

(CMkariM  lamia  Gfinther  viii,  372 ;  PrionodoH  lamia  Goode  &  Bean,  Bull.  Easex 
Iiirt.,1879,  30.) 

19.— ISOaOMPHODON  GUI,  1861. 

Sharp-nosed  Sharks. 

(GUI,  Ann.  Lye.  Nat.  Hist.  N.  T.  vii,  p.  410:  type  CarckariaB  {Prianodon)  axjfrkynokuM 
Mtiller&^Henle.) 

This  genus  difiers  from  Eulamia  principally  in  the  dentition;  the 
teeth  are  similar  in  form  in  both  jaws,  constricted  at  the  base,  claviform 
aod  straight,  their  edges  scarcely  serrated ;  the  snout  is  slender  and 
rather  conic  and  pointed.  Large  sharks,  of  the  tropical  seas.  (rVoc, 
equal ;  /'o/if  or,  a  nail,  or  j^eg ;  ddwvy  tooth.) 

tS*  I.  limbatns  (Milller  <&  Henle)  Oin.—Spoited'fin  Shark, 

"Snout  somewhat  pointed  in  front,  rather  produced,  the  distiince 
l)ettreen  its  extremity  and  the  mouth  being  somewhat  less  than  the 
width  of  the  mouth ;  nostrils  nearly  midway  between  the  extremity  of  the 
snout  and  the  mouth;  teeth  ^^^,  similar  in  form  in  both  jaws,  namely, 
erect,  constricted,  on  a  broad  base,  the  upper  more  distinctly  serrated 
than  the  lower;  gill-openings  wide,  at  least  twice  as  wide  as  the  eye, 
which  is  small ;  pectorals  falcifonn,  extending  beyond  the  end  of  the 
dorsal,  the  length  of  their  upper  margin  being  nearly  four  times  that  of 
the  lower.  First  dorsal  commencing  very  close  behind  the  axil  of  the 
pectoral ;  origins  of  the  second  dorsal  and  anal  o])posite  to  each  other, 
the  bases  of  both  being  nearly  equally  long.  Caudal  ftn  long,  with  the 
apper  edge  slightly  undulated,  its  length  being  equal  to  the  distance 
between  the  origins  of  the  two  dorsal  fins.  The  lower  side  of  the  ex- 
tamity  of  the  pectoral,  and  the  extremities  of  the  second  dorsal  and 


24      C0MTRIHUTIOM8  TO  NORTH  AMERICAN  ICHTHYOl-OGY — ^IV. 

uual,  and  of  tha  lower  caudal  lobe  black''.  (CHifUher.)    Tropical  seas;  a 
Htray  Hpcciiiieii  taken  at  Wood's  Hole^  Mass. 

( CarchariuM  (Prinodan)  limbaius  M.  &,  U.,  49 ;  Carckarias  Hmhatus  GUnther,  viii,  373.) 

HO.— APRIOIVODOIV  Gill,  1861. 

Smooth-toothed  Sharks. 

(Aprum  Mfiller  &  Henle,  preoccupied.) 
(0111,  Ann.  Lye.  Nat.  HiHt.  N.  Y.  vii,  411:  type  Squalua punctatua 'hiitch,) 

Huout  more  or  less  produced  and  conic ;  teeth  entire,  without  serra^ 
or  basal  cuki)k,  all  of  them  narrowed  on  a  broad  base,  the  lower  erect, 
the  upi)er  erect  or  only  slightly  oblique;  dorsal  more  or  less  posterior, 
op]K)Hite  the  spiu^e  between  i)ectorals  and  ventrjils.  (a,  privative;  ?:/>c«>, 
saw ;  ditov^  tooth ;  the  edges  of  the  teeth  being  always  entire.) 

99.  A.  punctatUS  (Mitoh.)  GWl—Smoitth-ioothed  Shark. 

'*  Distance  of  the  extremity  of  the  snout  lix>m  the  mouth  equals  that 
l)et.ween  the  nostrils.  Pectoral  fin  subfalciform,  extending  to  the  end 
of  the  dorsiil.  Se(»ond  dorsal  much  smaller  than  the  first."  (Oiinther.) 
Atlantic ;  probably  not  common  on  our  coast. 

{^qnalnn  pHUctatuM  Mit.  Lit.  &  Phil.  Trans.  N.  Y.  i,  48:{:  Carckarias  i8odon  M.  &.  H. 
3^:  CaroftaWoA  pNMc/a/NM  Glint  her,  viii,  :%l.)  . 


til.-  SCOLIODOnr  MUllor  &  Henle,  1837. 

ObUque-tooihed  Sharks. 

(MilUor  A:    Ht>nl«v  Wit*^mann*s  An*biv  f.  Xaturg.  iii :    type  ScoUodan  toHeaudtu  M. 

Sharks  with  the  ttn^th  entire,  oblique  and  flat,  the  points  directed 
tow«iixl  the  sides  of  the  mouth,  so  that  the  inner  margins  are  nearly 
horizontal,  and  present  a  smooth  cutting  edge,  those  in  front  more  nearly 
enH*t ;  teeth  not  swollen  at  the  base ;  each  of  them  with  a  deep  notch 
on  the  outer  margin  below  the  sharp  i)oint;  no  spiracles;  a  pit  at  base 
of  tail :  first  dorstil  well  in  front  of  ventrals,  much  larger  than  second. 
^tfjtoxru:,  twisted  or  crooked;  ooc»,  tooth.) 

9#*  $•  ternP-liaVlP  v Richardson)  GiU.— ^'ftari^-iKMnl  SUark. 

hody  slender;  siumt  depressed, mcHlerately  roundetl;  mouth  U-Hha|>ed, 
with  a  short  labial  gnH)ve  at  its  angle,  which  groove  extends  on  the 
upper  jaw  jis  well  as  on  the  lower;  distance  lH*tween  nostrils  gresiter 
tbau  distance  from  nostrils  to  end  of  snout;  giUo]>enings  narrow;  first 
domal  ttioderalef  midwa^y  between  pectorals  and  ventnils;  second  dc»Hil 
Tffy  smalls  sliglitly  behind*  and  mtlier  smaller  than  tlie  anal ;  anal  flu 
mwk  ikoitcv  tlMHi  diataiiee  ftoM  aaal  U>  Tciilnls;  a  digfat  ftnow  aloBg 
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the  middle  line  of  the  back,  ending  in  a  pit  at  the  root  of  the  tail ;  pec- 
toral fins  rather  large ;  veutrals  small.  Color  gray ;  caudal  fin  with  a 
conspicuous  narrow  bhvckish  edge.  Newfoundland  to  South  America ; 
common  southward.    Size  rather  small.  • 

{SquuUiu  (CkirchariaB)  ierr<E'iwv(^  Richardson,  F.  B.  A.  iii,  289;  Carc'uiriaii  ierra-nwa 
GUnther,  viii,  360.) 

Family  VIII— SPHYRNID^. 

{The  Haminer-headed  Sharks.) 

General  characters  of  the  OaleorhinidcBj  but  the  head  singularly  formed, 
kidney-shaped  or  "hammers-shaped  from  the  extension  of  its  sides,  the 
nostrils  being  anterior  and  the  eye^s  on  thi^  sides  of  the  "hammer^; 
moath  crescent-shaped,  under  the  '^hammer'';  the  teeth  of  both  jaws  simi- 
lar, oblique,  each  with  a  notch  on  the  outside  near  the  base ;  no  spira- 
cles; last  gill-opening  over  the  pectorals;  first  dorsal  and  pectorals 
large,  the  dorsal  nearer  pectorals  than  ventrals ;  second  dorsal  and  anal 
small;  a  pit  at  the  root  of  the  caudal;  caudal  fin  with  a  single  notch 
toward  its  tip,  its  lower  lobe  developed.  Genera  3 ;  species  5 ;  inhabiting 
most  seas.  Large  sharks,  known  at  once  by  the  singular  form  of  the 
liead.    (Carclvariidcc^  part:  group  Zygamina  GUnther,  380-383.) 

'Nostrils  near  tlie  eyen. 

a.  NostrilM  Himple,  with  Iho  frontal  grooven  rudimentaiy  or  ohsoleto  ;  head  reui- 
form,  its  anterior  and  lateral  niarginM  confluent,  forming  a  »eniieircle. 

Rexiceps,  22. 

Oil.  XoMtrilH  TTith  grooves  extending  in   front  toward  the  middh*  of  the  head ; 

head  tmly  hammer-Ahaped Sphyrna,  2!^. 

22.— RENICEPS  Gill,  1861. 

Bonnet-1i'€aded  Sharks. 

(Gill,  Ann.  Lye.  Nat.  Hist.  N   Y.  1861,  viii,  p.  412:  type  SquaUm  hburo  L.) 

Hea<l  reniform,  the  anterior  and  lateral  margins  confluent,  forming 
a  regular  semicircle,  the  posterior  margins  of  the  sides  of  the  hammer 
ver)*  slioit;  nostrils  close  to  the  eyes,  with  the  grooves  indistinct. 
(Latin,  renttj  kidney  ;  ceps,  heml.) 

SI*  R.  tibnro  (L.)  iiWl^Shocel-htad  Shark ;  Bonnet  Head. 

Body  rather  slender,  not  much  compressed ;  head  depressed,  semicir- 
cular in  front,  reniform,  the  posterior  free  mai  gins  short,  the  lateral  raar- 
giii«  continuous  with  the  anterior;  i)ect orals  large;  first  dorsal  high, 
midway  between  pectorals  andvenuals;  sec(nul  dorsal  much  smaller, 
produced  behind,  higher  and  shorter  than  anal ;  ventral  fins  moderate ; 
caudal  moderate;  mouth  small,  crescentic;  teeth  small,  very  oblique, 
with  a  deep  notch  on  the  outer  margin.    Color  uniform  ashy,  paler 
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beneath  ;  head  4.\  in  length,  fi  to  tip  of  caudal;  width  of  head  slightly 
less  than  length  of  head.  L.  3  to  G  fe^Jt  or  more.  Atlantic  Oc«ai; 
abundant  southward;  ranging  to  China. 

(•/««/«.'»  libiiro  L.  Syst.  Nat  urn*:  Zijijofua  iihv.ro  GUnthcr,  viii,  382.) 

'23.— SPHFRIVA  Raliiiosqno,  IHIO. 

Hammer-head  Sharkit, 

(Cesfracion  (Klein)  GiU  ;  Zygvcna  Cuvier;  preoccupied.) 
(Ralinosquo,  Carattcri  di  Alriiui  Niiovi  Genori,  etc. ;  type  Squulw/  ztfgana  L.) 

Head  truly  "hanuuer-'-shaped,  the  anterior,  lateral,  and  posteriormar- 
gins  distinet;  nostrils  ne;ir  the  eyes,  the  openings  confluent  with  a 
groove,  wliich  extends  along  most  of  the  front  margin  of  the  head. 
Speci(»s  few,  reaching  a  larg(»  size;  found  in  all  warm  soa».  (^yO^a 
haniiiier.) 

32.  S.  'isYisscnix  (L.)  M.  iV.  II. — llammv.r-headcd  Shark. 

Widlh  of  head  about  twice  its  length ;  lirst  dorsal  large ;  second  quite 
small,  smaller  than  anal;  pectorals  rather  large;  color  gi"ay.  A  hagt 
shark,  found  in  all  warm  seas;  common  on  our  coa^t  from  Cape  Cod 
southward. 

{Sqiialun  zi/fjana  L.  Syst.  Natiine:  Zi/ga'ua  »<a//f?M«  Gllnthcr,  viii.  tWI :  ZjigmiamU 
Ivits  StoHT.  Kish  Mass.  aw. ) 

S D PKK-F AMI LY  LA MNOIDE A. 

(The  Lam  no  id  IS  harks.) 

Family  IX.— ALOPIID.E. 

(The  Thrctihcr  Sharkif.) 

r>()(ly  moderately  elongat<5 ;  the  snout  rather  short;  mouth  crwcent- 
shaped  ;  t(H4li  e(pial  in  both  jaws,  moderate  sized,  flat,  triangular,  not 
s(MTate(l:  tlu»  third  tooth  of  the  upper  Jaw  on  each  side  much  smaller 
rliau  the  others;  gill-o])cnings  moderate,  the  last  one  above  the  root 
of  thr  pectorals;  no  nictitatinff  membrane;  spiracles  just  iKjhind  eye, 
minute  or  absent;   tirst  dorsal  large,  midway  between  pectorals  and 
ventrals;  second  dorsal  and  anal  very  small;  caudal  fin  cjcceediugly 
louu,  about  as  h)ng  as  the  rest  of  the  body,  a  pit  at  its  root,  a  notch  on 
the  upi)er  h)be  near  its  tip;  lower  lobe  mmlemtely  developed ;  uocaadal 
keel:    ventrals  rather  large;  i)ectorals  very  large,  falcate.    A  angle 
si>eeies.  reaehing  a  large  size,  inhabiting  most  seas;  kivovru  atonceny 
th(»  great  length  of  the  (jiiudal  tin.    (Lamnidce,  part,  GUutber,  viii)P-*»    1 
;ei  I  us  .  1  lopeciaH,) 


f 
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94.— ALOPIAS  RofincHquc,  1810. 

ThresJier  Sharks. 

{Alopecias  Mfiller  &  Hcule;  corrected  orthogrftpby . ) 

(BafinMqne,  Carattoridi  Alcnni  X.  Gtoneri,  etc. :  type  Alopias  macrourrus  Raf.  =Squalus 
valpes  Gmelin. ) 

The  characters  of  the  genas  are  included  above.  {dXtozo-:^  a  fox ; 
Latin,  vulpes.   A.  tulpes  was  known  to  the  ancients  as  dku»:zsxiaq  =  fox-like.) 

%%•  A*  vnlpe8(Gmel.)  Bonap. — Thretihtr;  Fox-Shark;  Swinglc'tail;  Long- tail  Shark. 

A  large  shark,  abounding  in  all  warm  seas,  especially  in  the  Mediter- 
ranean and  Atlantic.  It  is  also  occasionally  taken  on  our  Pacific  coast. 
Known  at  once  by  the  great  length  of  the  tail. 

{Squdlua  vulpe$  GmeUn,  Linn.  Syst.  Nat.  i,  p.  496 ;  Alopecias  vulpen  Giinther,  viii,  393.) 

Family  X.— CARCHARIIDJi:. 

(The  Sand  Sharks.) 

Body  rather  elongate,  the  snout  sharp ;  mouth  crescent-shaped,  wide ; 
the  teeth  large,  long,  and  narrow,  subulate,  most  of  them  with  one  or 
two  gmall  cusps  at  the  base,  their  edges  entire;  gill-openings  rather 
large,  all  of  them  in  front  of  the  pectorals  ;  two  dorsals,  moderate,  sub- 
dual, the  anal  similar ;  fins,  dorsal  well  behind  pectorals ;  caudal  well 
<levelope<l,  with  a  short  basal  lobe  and  a  notch  toward  its-tip ;  no  caudal 
keel;  pectorals  rather  short ;  no  nictitating  membrane^  spiracles  minute, 
porelike.  Genera  1  or  2,  Carcharias  Eaf.  {=zOdontaspis  Ag. ;  not  C'ar- 
^rias  Cny.=zCarchariniis)  und  '^ Stigomphodus^^  ]  species  3.  Voracious 
sharks  of  moderate  size,  chiefly  inhabiting  the  Atlantic.  (Lamnida;^  part, 
Giintlier,  viii,  392 ;  genus  Odontaspis.) 

'Teeth  largi%  awl-shapiul,  all  or  nearly  all  of  them  with  one  or  two  small  cu8p8  at  the 

bwe CAKCHARIA8,  25. 

*i5.— CARCHARIAS  Raiinesquc,  1810. 

Sand  Sharks. 

( Odontaspis  Agassiz. ) 

(lUflneiique,  Caratteri  di  Alcuni  Nuovi  Gcneri,  etc. :  type,  and  only  species  mentioned^ 
Carcharias  taunts  Kaf. ) 

Characters  of  the  genus  included  above,    (xapxapo^:,  rough.) 

(^aod  fourth  t^MJth  of  the  upper  jaw  and  lirHt  tooMi  of  the  lower  simple,  with- 
out htMH  cusps.    ( Engomphodus  Gill. ) 

^  €•  americaous  (Mitch.)  Jor.  &  GWh.— Sand  Shark;  Shord-nose, 

^•dy  elongate,  its  depth  one  flfibh  the  length ;  head  rather  pointed, 
^  one  seventh  of  the  length  ^  fins  small,  the  first  dorsal  not  much 
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larger  tban  tlie  second,  both  similar  to  the  anal ;  pectoral  fins  short, 
obtuse,  or  truncate;  color  gray.    L.  4  to  G  feet. 

A  small  voracious  shark  with  very  sharp  teeth,  rather  common  on 
our  Atlantic  coast. 

(Siiuahut  amcricaum  Mitch.  Traus.  Lit.  &  Phil.  Soc.  1814,  i,  483:  Squalus  UttoralU 
Mitch.  Am.  Monthly  Mag.  ii,  1818,  3:>8:  Carcharias  grlseus  Si-orarf  Fishes  Mass,  217: 
Odoniaspia  amerieanua  Gilnther,  viii,  .'^92:  Eugoinphodua  Uttoralis  Gill,  Proc,  Ac.  Nat 
Sci.  Pliila.  1864,  200.) 

Family  XL— LAMNIDiE. 

{The  Porbeagles.) 

Sharks  of  large  size,  with  the  body  stout,  the  month  wide,  with  large 
teeth,  and  the  caudal  fin  lunate,  the  two  lobes  being  not  very  unequal, 
the  upper  lobe  strongly  bent  uinvanl ;  caudal  i>eduncle  with  a  keel  on 
each  side ;  gill-openings  wide,  all  in  front  of  the  i)ectorals,  entirely  lat- 
eral, not  extending  under  the  throat ;  first  dorsal  large ;  pectorals  lai'ge; 
ventrals  moderate ;  second  dorsal  and  anal  very  small;  a  pit  at  the  root 
of  the  caudal;  spiracles  minute  or  absent.  Genera  3;  species  6  or 
more.  Those  inhabiting  our  coasts  have  been  much  confused  by  authors. 
{lAimniiUCy  part,  Gilnther,  viii,  389-392.) 

*  Teeth  with  entire  edges. 

a.  Teeth  without  hoHul  eii8])s,  long,  ilexuous,  prinmatic,  aiid  acute..  .ISUBUS,  96. 
aa.  Teeth,  ot  most  of  them,  with  a  Hmall  cnHp  on  each  side  at  base,  compreasedf 

Hhar]),  aud  spmewhat  triangular L^MNA,  27. 

**  Teeth  with  siTrated  edges,  compressed,  and  triangular  in  form . .  CARCllAliODONy  28. 

!i6.— I!$lJRUS%afiDe8que,  1810. 

Parbeagles, 

(Oxyrhina  Ag.) 

(Rafinesque,  Caratteri  di  Alcuni  Xuovi  Geueri :  type  Inurua  oryrhtfnchus  Raf.=OxjrrAti»a 
sjyallanzanii  Bon.) 

Snout  rather  long  and  pointed ;  first  dorsal  and  pectorals  large ;  sec- 
ond doi'sal  and  anal  very  small;  caudal  peduncle  slender;  teeth  long, 
lanceolate,  with  sharp  entiit^  cutting  edges  and  no  basal  cusps.  (rV^^r, 
equal;  oopd^  tail;  the  two  lobes  of  the  tiiil  being  nearly  equal,  as  in  all 
the  members  of  this  family.) 

•  First  dorKil  inserted  entirely  behind  piHJtorals,  nearly  midway  between  pectorals  and 

ventrals.     (/*h/-o;«»m  Gill.) 

8ft*  I.  glancus  (M.  &  H.)  Jor.  JL  Gilb.— J/octm*/  i^hark. 

This  species,  if  really  occurring  on  our  coast,  will  be  known  fh>m  the 
other  Isuri  by  the  position  of  the  dorsal,  which  is  distinctly  behind  the 
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pectorals,  nearly  midway  between  tbem  and  the  ventrals.  This  position 
k  represented  in  DeKay's  figure  (Nat.  Hist.  K  Y.  Fishes,  pi.  63,  fig. 
206).    Atlantic  Ocean ;  Cuba  (Poey). 

{(kffrkiHa  glauca  Miiller  &  Henle.  69 :  Lamna  punctata  DeKay  (not  of  MitchiU), 
Ml  Ituropsis  dekayi  Gill,  Ann.  Lye.  N.  Y.  viii,  153:  Lamna  glauca  Giiuther,  viii,  391.) 

'*  Dorsal  fin  inserted  close  behind  the  root  of  the  pectorals,  ninch  nearer  pectorals 
than  ventrals.     (Isurus,) 

tit  L  OXyrhynchns  R&f,—Sharp^no9ed  Shark;  Mackerel  Shark. 

"PwBoral  portion  of  the  snout  as  long  as  the  longitudinal  axis  of  the 
deft  of  the  mouth,  tetrahedral,  pointed.  Angle  of  the  mouth  midway 
between  the  gill-opening  and  nostril.  Teeth  —  on  each  side ;  long,  lan- 
eeolate,  with  sharp  lateral  edges,  without  basal  cusps.  The  third  tootii 
on  each  side  of  the  upper  jaw  is  much  smaller  than  those  next  to  it.  Gill- 
openings  extremely  wide,  the  width  of  the  first  being  i-ather  more  than 
its  distance  from  the  last.  Origin  of  the  dorsal  fin  at  a  very  short  dis- 
tMMje  fix)m  the  base  of  the  pectorals,  which  are  falciform,  the  length  of 
their  lower  margin  being  one-fourth  of  that  of  the  upper.'^    ( Q^iintlier.) 

(Storer's  figure  of  ^^ Lamiia punctata^  (Fish.  Mass.  pi.  37,  f.  1)  repre- 
sents, so  far  as  the  position  of  the  dorsal  is  concerneld,  the  present 
Eoropean  s|>ecies,  instead  of  the  preceding.  No  mention  is  made  of  the 
presence  of  lateral  cusps  on  the  teeth.  The  occurrence  of  a  true  Isurm 
onqur  coast  does  not  seem,  however,  to  have  been  verified,  although  it 
i«  not  improbable.) 

{Umna  punctata  Storer,  Fish.  Mass.  2ii5*:  Lamna  tfpaUanzanii  GUuther,  viii,  390: 
Innu  wnfrhynchus  R&f.  Caratteri,  etc.) 

tit.— LAMIVA  Cuvier,  1817. 

Prrbeagles. 

(Caricr,  R^gno  Animal,  ii :  typo  Squalus  comubicus  Gint^liu.) 

Body  short  and  stout,  the  back  considerably  elevated  5  snout  promi- 
iwntv,  pointed ;  teeth  triangular,  pointed,  entire,  each  one  with  a  small 
cosp  on  each  side  at  base  ;  (one  or  both  of  these  sometimes  obsolete  in 
the  yoang  on  some  of  the  teeth ;)  gill-openings  wide ;  dorsal  and  pectoral 
tow  riomewhat  falcate ;  second  dorsal  and  anal  fins  very  small,  nearly 
opposite  each  other;  first  dorsal  close  behind  the  root  of  the  pectorals. 
Wiva,  a  kind  of  shark,  from  Xdfuuy  a  horrible  anthropophagous  monster, 
into  which  a  daughter  of  Belus  wjis  changed  by  Juno,  because  she  was 
Woved  by  Jupiter ;  a  bugbear  used  by  the  Greeks  to  frighten  refractory 
tfldren.) 
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97 •  Lim  cornnbica  (Gmel.)  FlemiDg. — Beaumaru  Shark;  Porbeagle  ;  Jhpe, 

Snout  conical,  pointed,  leather  longei*  than  the  cleft  of  the  mouth; 
teeth  -  or  11  on  each  side  (1^  or  -  in  European  specimens,  fide  GUnther); 
the  third  tooth  on  each  side  in  the  upper  jaw  small ;  first  dorsal  hym- 
ning over  the  axil  of  the  pectorals;  color  gmy.  A  large  and  fierce 
shark  of  the  North  Atlantic,  not  till  lately  recorded  from  our  coasts  (A 
speiumen  in  the  Museum  of  Butler  University,  from  which  the  above 
account  was  taken,  wa^i  obtained  by  Dr.  T.  H.  Bean  at  Wood's  Hole, 
Mass.) 

{Squalun  cornubicuit  GmviUu,  L.  i,  1497;  Gilnther,  viii,  389.) 

98.-CARCHARODOIC  Smith,  18—. 
Oreat  White  Sharks. 

(Sir  Andrew  Smith,  l*roc.  Gcol.  S(U'.  Londuii,  — :  type  Carcharodon  capemsis  Siiiith=C. 
rondeML) 

This  genus  differs  from  Imirus  chiefiy  in  the  dentition,  the  teeth  being 
hirgc,  flat,  erect,  regularly  triangular,  their  edges  serrated ;  first  dorsal 
modemt'O,  nearly  midway  between  pectorals  and  ventrals;  second  dorsal 
and  anal  very  small;  iKvtond hirge,  A'oiitrals  modemte;  caudal  jiedunde 
mlher  stout;  spiracles  minute  or  absent  Sharks  of  very  large  suse; 
found  in  most  seas.    (x<i/»/a/>oc,  ix)ugh;  •oo»,  tooth.) 

98.  C  rOBdeleti  MUUcr  «&  U^u\e,^Mai:-eattr  Shark:  AttcoodTe  Shark. 

Bixly  stout*  depth  about  oh  in  total  length :  mouth  A^ery  large ;  both 
jaws  with  fiv^  i\>ws  of  large,  triangular,  serrated  teeth,  those  in  the 
lower  jaw  uarix>wei\  about  -  in  o;ich  row :  fii'st  dorsal  somewhat  behind 
IHH'torals:  cautlal  lui  large  and  strong.  (\>lor  lemlen  gray;  tips  and 
eilgi*s  of  inrtonils  black  [Storer).  One  of  the  largest  of  the  sharks, 
*n»aclnng  a  length  of  fifteen  fei^t  ami  the  weight  i>f  nearly  a  ton.  It  is 
found  in  all  tem)H^rate  and  tri>pical  se;us  but  is  rare  on  oar  coasts. 
Amorioau  siHH.*imens  have  Ihhmi  name<l  C.  attctMnli^  but  are  probably  not 
distinct  tt\>m  the  Huix>iKnin. 

vMuUor  A   Houlo.  Plaj;U»ei:ome5s  70:  GuuUur,  viii.  :5S«:  in 


Family  XD.— CETORHINID^. 

V  The  B^*tim^  iikarkt.) 

Sharks  of  iuunense  sixe*  with  the  gill  openings  exlremeiy  wide,  ex- 
tending ftom  the  baek  moyrly  to  the  BMedian  line  of  the  thioM;  an  of 
ttMwinfronlorttwpM^onbf  BMwIh  Midame^  ttw  leeA  Toiy  onD, 
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nomerous,  conical,  without  cusps  or  serratures;  no  nictitating  mem- 
bran?  ;  spiracles  very  small,  above  the  comers  of  the  mouth ;  iirst  doi^al 
krge,  midway  between  pectorals  and  ventrals ;  second  dorsal  and  anal 
small;  caudal  ftn  lunate,  the  upper  lobe  considerably  the  larger;  caudal 
peduncle  keeled;  pectorals  and  ventrals  large.  A  single  genus,  with 
probably  but  one  species;  the  largest  of  living  sharks;  inhabiting  the 
iiorthem  seas.    ( LamnidWj  part,  Giinther,  viii,  394 ;  genus  Selache.) 

29.— CETORHinrUS  BlainviUc,  1810. 

Basking  Sharks. 

(Selache  Ciivicr. ) 

(BUinTillev  Bull.  Soc.  Philom.  1810,  p.  169:  type  CetorhinuH  ganneri  Blskmy.  z=SqualuB 

L.) 


The  characters  of  the  genus  are  included  above.  («>;r«T,  whale ;  /JeViy, 
a  shark  (&quatina)y  from  /itVry,  a  file  or  rasp,  the  rough  skin  of  the  shark 
being  used  for  polishing  wood  and  marble.) 

It*  €•  aiaxlllillS  (L.)  BlAinville. — Basking  JShark, 

Body  rugose,  the  skin  very  rough,  with  small  spines ;  head  small ; 
noat  blunt;  eyes  small;  teeth  in  six  or  seven  tows  in  each  jaw,  about 
200  in  each  row ;  first  dorsal  large,  triangular,  over  the  sx)ace  between 
peetomls  and  ventrals ;  second  dorsal  much  smaller,  rather  larger  than 
tnal;  tail  large.  Largest  of  the  sharks,  rciiching  a  length  of  nearly 
fcrtyfeet;  found  in  the  Arctic  seas;  straying  south wifrd  to  Portugal 
and  Virginia. 

(AfvclM  wuuiMus  L.  Sy8t.  Nat. :  Selachus  nutximus  Storcr,  Fish.  Mass.  2*29 :  Selachc 
MriM  Ottntbcr,  viii,  :)94.) 

Family  XIII.— RIlINODONTlDJi. 

(The  WliaU  Sharks.) 

Origin  of  the  first  dorsal  fin  somewhat  in  advance  of  the  ventrals ;  the 
Mmd  small,  opposite  to  the  anal ;  l>oth  without  spines ;  a  pit  at  the 
«w»t  of  the  caudal,  with  the  lower  lobe  of  the.  caudal  well  developed ; 
■dew  of  the  tail  with  a  keel;  no  nictitating  membrane;  spiracles  ver>' 
anall;  mouth  and  nostril  near  the  extremity  of  the  snout;  t^ieth  very 
•lall  and  numerous,  conical ;  gill-openings  wide,  the  last  on<»  above  the 
W  of  the  pectorals.  Large  sharks,  of  warm  seas.  Two  species  are 
bown,  Rkiyodon  typicus  from  the  Cape  of  Good  Hope,  and  the  follow- 
ill.    {Bkinodantida;  Gttnther,  viii,  396.) 

*TMth  «aeh  xceurvod  backwnrd  and  acutely  i>oiDted,  swollen,  and  with  a  luH}l-like 
fw^taoliou  In  front  rising  from  its  base Micristodu' 
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80.— MICRISTODUS  Gill,  I8&5. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1865,  177:  type  Micristodus  punctatus  Gill.) 

This  genus  is  known  from  its  teeth  only.  These  are  described  as  i 
lows:  "The  teeth  are  fixed  and  extremely  minute,  the  largest  lit 
more  than  a  line  in  length  (in  a  shark  20  feet  long)  and  decree 
towards  the  ends  of  the  jaw ;  they  are  disposed  in  regularly  transve: 
rows,  of  which  there  are  164  to  167  on  each  side,  while  in  front  th< 
are  13  to  16  in  each  transA'erse  row ;  each  tooth  is  recurved  backwai 
and  acutely  i)ointed,  swollen  and  with  a  heel-like  projection  in  frr 
rising  from  its  base." — ( Oill.)  (//u/oot,  small ;  laro-:^  an  ui)right  projectic 
dcJouT,  tooth.) 

40.  M.  punctatus  GiU. 

A  very  large  spotted  shark  found  in  the  Gulf  of  California.  ((}: 
Proc.  Ac.  Xat.  Sci.  Phila.  1865,  177.) 

Family  XIV.— HETERODONTID^. 

{The  Port  Jackson  Sharks.) 

Sharks  with  two  dorsal  fins,  both  provided  with  spines ;  the  first  d 
sal  opposite  to  the  space  between  pectorals  and  A^entrals;  the  second 
advance  of  the  anal.  Body  elongated,  obtusely  trihedral,  gradually  tiip 
ing  from  the  anal  region  towards  the  caudal  fin ;  hea<l  high,  with  the  fo 
head  declivous,  little  prominent;  nostrils  confluent  with  the  mout 
mouth  rather  nanow,  the  uj^per  lip  divided  into  seven  lobe^,  the  lo^ 
with  a  fold ;  spiracles  small,  below  the  lower  part  of  the  eye ;  no  nictit 
ing  membrane;  gill-openings  rather  narrow;  dentition  similar  in  be 
jaws,  viz,  small  obtuse  teeth  ii4  front,  which  in  the  young  are  point< 
and  provided  with  three  to  five  cusps ;  the  lateral  teeth  large,  pad-lil 
twice  as  brojid  as  long,  arranged  in  oblique  series,  one  series  being  form 
by  much  larger  teeth  than  those  in  the  other  series ;  caudal  fin  modera 
Genera  1, 2,  or  3 ;  species  about  4 ;  inhabiting  the  Pacific  Ocean.  Of  mn 
interest  to  palaeontologists  from  their  supposed  relation  to  certain  extii 
tyi)es.  {Cestraowntid4je  Gilnther,  viii,  417,  418;  but  Hetcrodontus  1 
priority  over  Cestraoion,) 

*  Branchial  ro<{ion  longer  than  high,  the  Hlits  being  little  olongat'Od ;  mclar  teeth  1 
and  closely  coutiguons Gyropleurodus, 

31.— OYROPLEURODUS  Gill,  1H62. 
(Gill,  Proc  Ac.  Nat.  Sci.  Phila.  1682,  489;  typo  Ceatradon  francUvi  Girard.) 

The  characters  distingaishiug  this  group  from  Reterodontus  are  tli 
given  by  Professor  Gill : 
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^*In  the  latter  genus,  the  branches  of  the  lower  jaw  are  at  first  con- 
tigaoos  and  diverge  from  each  other  at  an  acute  angle,  while  in  front  of 
the  oblique  whorls  of  molars,  and  between  the  acute  teeth  of  the  front 
which  encroach  on  the  sides,  a  cordiform  area  exists.  The  lateral  or 
molar  teeth  are  numerous,  and  arranged  in  oblique  whorls,  which  rapidly 
increase  in  size  to  the  iifkh,  behind  which  they  again  decrease.  The 
branchial  apertures  are  also  comparatively  large,  the  hrst  being  longer 
than  the  length  of  the  branchial  region. 

^^In  OyropleurodtiSy  the  branches  of  the  lower  jaw  are  widely  separated 
by  an  interval  rounded  in  front  and  becoming  wider  behind,  the  sides 
themselves  being  curved  outwards;  the  acute  teeth  are  confined  to 
die  front  and  the  molar  teeth  are  few  and  disposed  in  about  four  whorls, 
the  first  three  of  which  slightly  increase,  while  the  fourth  is  almost 
mdimentary.    The  branchial  area  is  almost  oblong." 

Head  short  and  high,  broad,  but  with  subvertical  sides;  the  forehead 
very  declivous  from  eyes,  and  with  the  snout  wide  and  transverse,  but 
prominent ;  two  blunt,  diverging  ridges  are  continued  from  each  side  of 
the  snont  and  abruptly  merge  into  the  more  conspicuous  superciliary 
ridg^es,  the  interval  between  which  is  nearly  plane ;  teeth  in  front  digi- 
tated, with  three  or  four  cusps,  quincuucially  distributed  in  rows  slightly 
converging  toward  the  middle;  in  the  ui>per  jaw,  on  the  sides,  molars 
oblong  and  flattened,  arranged  in  about  four  oblique  whorls,  uniform  or 
increasing  backward,  except  the  last,  which  is  smallest;  on  the  sides  of 
the  lower  jaw'  also,  are  molars  oblong,  with  flattened  crowns,  and  arranged 
in  transversely  oblique  whorls,  but  decreasing  backwanl  (Gill),  One 
Kpecies  known.    (r^/'^'T,  ring  or  whorl;  TzXsupdvj  side;  oOou^^  tooth.) 

41.  G.  ft*auci8ci  (Gnl.)  Gill. 

Dorsal  fins  considerably  i)roduced  backward  at  their  jMJsterior  angle; 
the  compressed  spine  forming  about  half  of  the  base  of  each  fin ;  anal 
ihi  large,  directed  very  obliquely  backwards,  reaching  the  root  of  caudal ; 
caudal  fin  fonuiug  al)out  one  fourth  of  the  leugth ;  color  brownish,  varie- 
gated with  spursely  scattered  small  black  spots  all  over  the  body  and 
flu*.    Coast  of  CaUfomia  {Gill). 

{f'eitraeioH  francUici  Giraitl^  Pi*oc.  Ac.  Nat.  Sci.  Phila.  1854,  196 ;  Cctitracion  francUoo 
GiiutUcT,  viii,  410;   Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1S62,  492.) 

Bull.  Nat.  Mus.  No.  16 3 
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Family  XV.— HEXANCHID^. 

{The  Cow  Sharks.) 

Body  olougat^ed,  somewhat  depressed  anteriorly,  tapering  towards  the 
caudal  fin.  Head  depressed,  oblong  and  semi-oval  or  semi-elliptical 
above,  with  the  snout  projecting.  Eyes  submedian  or  anterior,  without 
nictitating  membranes.  Mouth  inferior,  large,  arched  in  front,  no  labial 
fold.  Teeth  in  the  two  jaws  unlike ;  in  the  upper  jaw  one  or  two  pairs 
of  awl-shaped  teeth,  the  next  six  teeth  broader,  and  each  provided  with 
several  cusps,  one  of  which  is  much  the  strongest.  Lower  jaw  with  six 
large  comb-like  teeth  on  each  side,  besides  the  smaller  posterior  teeth. 
Spiracles  small,  on  the  side  of  the  neck.  Only  one  dorsal  fin,  unthout  spinsj 
apposite  the  anal,  and  similar  to  it.  No  pit  at  the  root  of  the  caudal  fln. 
Oill-openings  wide,  six  or  seven  in  number.  Oenera  2 ;  species  4  or 
more;  mostly  of  the  Eastern  Atlantic  (Notidanidce  Oilnther,  viii,  397- 
399.) 

*  Oin-openingd  oeven  on  each  side Heptancus,  38. 

89.— HfiPTABTCUS  Rafinesqne,  ISIO. 

Perlons. 

CNotidanus  Cnvier,  1817.) 

(ff^tranehiaa   Rafinesque,   Caratteri    di  Alconi  Nuovi  Generi,  etc.:   type    Squalut 
cinereus  Ginclin.) 

Characters  same  as  those  of  the  family  with  the  additioi^  of  gill-open- 
ings seven,  which  separates  this  genus  fh)m  Hexancus.  (^Trd,  seven; 
ayxo<:,  bend  or  sinus,  for  gill-opening.) 

•  Median  tooth  of  lower  jaw  withont  central  cusp.    (Xotarhynchut  Ayres. ) 
49.  H.  indicns  (Cuvior)  MUllcr  &  Henlc. 

"  Snout  short  and  roimded ;  cleft  of  the  mouth  broader  than  long.  A 
single  median  pointXHi  tooth  in  the  upper  jaw ;  the  lower  median  tooth 
with  latenil  cusps,  but  without  central  cusp.  The  first  cusp  of  the  lower 
teeth  is  much  stronger  than  the  others  and  serrated  on  its  outer  margin." — 
{OUnther.)  Bark  bluish  gray,  with  many  small  irregular  blivck  blotches. 
Tail  more  than  one  thinl  of  total  length.  Size  large.  Cape  of  Oood 
Hope  to  California ;  not  rare  at  San  Francisco. 

(Ao(Waiti/ii<iMfMJ«»Ciivicr,  Regne  Animal:  Xotidantu indicus  Qlinther,  viiij  398:  Koto- 
rhynckus  macyfMua  Ayrea,  Proc.  Cal.  Nat.  Sci.  i,  72:  NoUfrhjfnehu9  maeuiatm  GiU,  Proc. 
Ac.  Nat.  Sci.  Phila.,  1862,  495,  and  18«4, 149 :  Notorhifnchut  horealis  GiU,  Proc  Ac.  Nat. 
Sci.  FhUa.  1864.  l&O. 
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SuPBB-FAMiLT  SQUATINOIDEA. 

{The  Squatinaid  Sharks.) 

Family  XVI.— SQUATINID^. 

(The  Angel  Sharks.) 

Boy-like  sharks.  Body  depressed  and  flat;  mouth  anterior;  teeth 
conical,  pointed,  distant ;  i>ectoral  fins  ver}^  large,  expanded  in  the  plane 
of  the  body,  but  free  from  it,  being  deeply  notched  at  the  base ;  ventral 
fins  veiy  large ;  two  small  subequal  dorsal  fins  behind  the  ventrals ;  no 
analilii;  caudal  fin  small ;  gill-openings  wide,  subinferior,  partly  covered 
by  the  base  of  the  pectoral ;  spiracles  wide,  crescent-shaped ;  behind  the 
eyeg;  nostrils  on  the  front  margin  of  the  snout,  with  skinny  flaps.  A 
single  genus,  with  perhaps  but  one  species.  Sharks  of  singular  appear- 
woe,  inhabiting  most  seas.    {Bhinidoe  Giinther,  viii,  430.) 

88.— 8<|UATIIf  A  Dnm^ril,  1606. 

Angel  Sharks. 

(Rhina  Klein. ) 

(AldioTandiy  Dam^ril,  Zool.  Anal.  1806,  :  type  Squalus  aquutina  L.  =  Squaiina  an- 
gdusDum.) 

The  characters  of  the  genus  are  included  above.  {Squaiina j  the  Latin 
name  of  S.  angelus^  from  squatuSj  skate.) 

At*  8.  ani^elns  Dum6ril. — Anget-fish  ;  Monk-fish  ;  Angel  Shark. 

Bluish  ash-gray  above,  much  blotche<l  and  speckled ;  beneath  white ; 
caudal  fin  short  triangular,  lower  lobe  longest ;  dorsal  fins  short  and' 
high;  skin  rough,  with  small  stiff  prickles,  largest  along  the  middle 
line  of  the  back ;  eyes  small.  A  small  shark,  with  expanded  pectorals, 
Hke  a  ray,  found  in  most  warm  seas,  not  very  common  on  our  coasts. 
Our  species  has  been  generally  considered  as  distinct  from  the  Euro- 
pean, under  the  name  S.  dumeriliy  but  without  evident  reason.  A  spe- 
cies considered  by  Dr.  Giinther  to  be  identical  with  Squatina  angelus 
abo  occurs  on  our  Pacific  coast. 

{SfUiUuMtquaHfiaJa,  Syst.  Nat.:  SquaHna  angelus  Duin^ril,  Zool.  Anal.  102:  Sqiialuh 
dimeriH  Le  Sueiir,  Jonm.  Ac.  Nat.  Sci.  Phila.  i,  228 :  Bhina  aqvaiina  GUnther,  viii,  430 : 
It/piMUMa  eaUfomica  Ayrew,  Proc.  Cal.  Ac.  Nat.  Sci.  1859,  29.) 
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Obdee  E.-RAI^. 

(TJw  Bays.) 

Gill-openings  inferior,  slit-like,  five  in  number ;  spiratjles  present ;  no 
anal  fin;  doi-sal  fins,  if  present,  inserted  on  the  tail;  body  typically 
disk-like,  broad  and  flat,  the  margin  of  the  disk  being  formed  by  the 
expanded  pectorals.  Tail  comparatively  slender,  the  caudal  fin  smalL 
With  the  exception  of  the  RaiidWy  most  or  all  of  the  rays  are  ovo-vivi- 
parous.  (Suborder  Batoldei  Gunther,  viii,  434-498.)  (Latin,  rata  or 
raja  J  a  ray.) 

*  Tail  comparativoly  thick,  usually  with  rayed  dorsal  and  caudal  tins ;  no  serrated 
caudal  spime  nor  separate  cephalic  fins.    {Pachyura,) 
a.  Snout  saw-like,  much  ]>roduced,  armed  with  strong  lateral  teeth  . .  PiusTiDiBy  17. 
axf..  Snout  not  saw-like. 
b.  Disk  passing  gradually  into  the  long  stout  tail ;  pectorals  not  extending  to 

the  snout Rhinobatid.b,  19. 

bb.  Disk  abruptly  contracted  at  base  of  the  tail. 

c.  Electric  organs  i)resciit ;  disk  i>erfectly  smooth ToRPEDiNiDiB,  19. 

'  cc.  Electric  organs  absent ;  disk  and  tuil  more  or  less  prickly Raiid^,  20. 

••  Tail  very  slender,  whip-like,  ita  fins,  if  any,  small  and  ne(|r  its  base.     (MaBiicura,) 
d.  Pectoral  fins  uninterrupted,  confluent  around  the  snout ;  teeth  small. 

TRYGONIDiE,  21. 
dd.  Pectoral  tins  interrupted,  the  api)endages  on  the  snout  ("  cephalic  fins'') 
separate  from  the  pectorals. 

e.  Teeth  large,  flat,  tessellated MYUOBATiDiE,  22. 

ee.  Teeth  very  small,  flat  or  tubercular Cepiialopteridjs,  23. 

Super-family  PRISTOIDEA. 

{The  Pristoid  Rays.) 

Family  XVII.— PRISTID^. 

(Tht  Saw-fi4ihes.) 

Body  elongate,  depressed;  pectoral  (ins  moderate,  the  ivowt  margin 
(luite  free,  not  extending  to  the  head ;  snout  produced  into  a  very  long, 
thill,  flat  blade,  which  is  armed  with  a  series  of  strong  tooth-like  pro- 
cesses along  each  edge;  teeth  in  Jaws  minute,  obtuse;  gill-openings 
moderate,  inferior;  spiracles  wide,  behind  the  eye;  nostrils  inferior; 
no  tentacles ;  no  nictitating  membrane ;  dorsal  fins  large,  without  spine, 
the  lirst  nearly  opposite  the  ventrals.  Caudal  well  developed,  bent 
upwards ;  a  fold  along  each  side  of  tail.  A  single  genus,  with  five  or 
more  species,  inhabiting  warm  seas,  sometimes  ascending  the  rivers.  A 
family  of  sharks,  PrisUophoridas^  similarly  armed  with  a  <^  saw,"  occurs 
in  the  Padflo  Ocean.    {PrigUdm  Oilnther,  viu,  4a(Ml39.) 


I 
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84.— PRI8TI8  La^'ham,  1794. 

8aw-fi8he8. 

(LaUiftm,  TrooB.  Linn.  Soc.  ii,  p.  276:  type  SqtMlus  prisHs  Jj.  =PrUH8  aniiquarum 
Latham.) 

The  characters  of  the  genus  are  included  above.  {Tzptffn^'ry  the  ancient 
name  of  the  saw-flsh,  from  r/ojVrTjr,  a  sawyer.) 

44«  P«  antiQnomin  hntham,— Saw-fish, 

Anterior  dorsal  opposite  ventrals ;  caudal  fin  without  lower  lobe ;  ros- 
tnl  teeth  in  16  to  20  pairs,  nearly  equidistant,  stout,  provided  with  a 
catdng  anterior  edge ;  the  size  of  the  teeth  subject  to  considerable  varia- 
tions; caudal  fin  without  lower  lobe ;  color  grayish.  Length  10  to  15  feet. 
AUantic  Ocean ;  common  on  both  shores,  especially  southward ;  probably 
entering  rivers. 

{S^tuUut prisiis  L.  Syst.  Natnne:  Pristis  antiqu^rum  Latham,  Trann.  Linn.  Soc.  1794, 
iiiS97;  Gttnther,  viii,  438.) 

Family  XVIII —RHINOBATID^ 

{The  Long-nosed  Rays,) 

Shark-like  rays.  Trunk  gradually  passing  into  the  long  and  strong 
tail,  which  is  provided  with  two  well-developed  dorsal  fins,  a  caudal  fin 
and  a  conspicuous  dermal  fold  on  each  side ;  disk  not  broad,  the  rayed 
portion  of  the  pectoral  fius  not  being  continued  to  the  snout ;  no  couspic- 
nons  spines,  the  skin  being  nearly  smooth ;  no  electric  organs.  Genera 
3  to  5 ;  8i)ecies  about  15 ;  inhabiting  warm  seas.  The  form  of  the  body 
is  as  much  shark-like  as  is  that  of  the  shark  Sqtiatina.  {Rhinohatidce  Giin- 
ther,  viii,  440-448.) 

*  Flrrt  dorsal  much  behind  the  ventrals ;  anterior  nasal  valves  not  confluent. 

RmNOBATuSy  35. 

35.— BHIBTOBATUS  Bloch  <&  Schneider,  1801. 

(Sehneider  e<l.  Bloch,  Ichthy. :  type  Uhinohatun  rhinohaim  Bloch  &..  Sehneider=iJAtiio- 
hatus  granulatna  Cuv.) 

Body  depressed,  gradually  Q^^ssing  into  the  tail.  Cranial  cartilage 
produced  into  a  long  rostral  process,  the  spjice  between  the  process  and 
the  pectoral  fin  being  fllle<l  by  membrane.  Spiracles  wide,  behind  the 
•yc;  nostrils  oblique,  wide;  anterior  valves  not  confluent.  Teeth  ob- 
tuse, with  an  indistinct  transverse  ridge.  Dorsal  iins  without  spine ; 
both  at  a  great  distance  behind  the  ventral  fins.  Caudal  fin  without 
lower  lobe,    (/^etn^,  a  shark,  Sqwxtina^  Paro<:^  a  skate.) 
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4S.  B.  prodnctDS  Ayres. 

"  The  anterior  Da^l  valve  is  dilated  into  a  veiy  nairov  lata 
sctux»Iy  projectiug  beyood  tho  nasal  margin.  The  length  of  &f 
is  slightly  more  than  its  distance  from  the  lateral  margin  of  ti 
and  more  than  the  distance  between  the  inner  angles  of  the  noeb 
much  less  than  tlie  width  of  the  mouth,  which  is  very  aligbtly 
Snont  produced,  the  distance  between  the  outer  angles  of  the 
being  |  of  that  between  the  mouth  and  the  end  of  the  snoat.  ^ 
of  small,  depressed,  polished  spines  along  the  median  ridge  of  tti 
groups  of  small,  polished  tubercles  on  the  orbital  nuffgin  ant 
shoulder.  A  broad  groove  between  the  rostral  ridges,  which  a 
rated  along  their  entire  length.  Snout  lighter  colored  than  the 
the  body." — (Streets.)    Coast  of  California  and  southward. 

(Ayreo  MSS.;  Girard,  Froc.  Ae.  Nat.  Sci.  PMU.  1854,  196;  Btieeto,  Ball.  I 
Has.  vii,  ld77,  55 :  Bhinobatiu  ieucorkgHchiu  GUnther,  viii,  444.) 

SuPEE-FAMiLT  TORPEDINOIDEA. 

{The  Torpedinoid  Eayg.) 
Family  XIX.— TORPEDINIDiE. 
{The  Numb-jUhes.) 
Rays  with  the  trunk  broad  and  smooth ;  the  tail  comparative 
and  thick,  with  rayed-  caudal  flu,  and  commonly  two  rayed  do 
the  first  of  which  is  over  or  behind  the  ventrals ;  a  longitudinal  fold 
side  of  tail ;  anterior  iiaaal  valves  confluent  into  a  qaadrangm 
ai(  electric  organ  comix>sed  of  hexagonal  tubes  between  the 
fills  aud  the  head.    Genera  6;  species  about  15;   large  rays,  m 
their  power  of  giving  electric  shocks ;  found  in  most  sea*-     {^™T 
Giinther,  viii,  448-455.) 

•Dorsal  fins  two;  ventraU  separate;  spiracles  well  behind  the  oy** — TOIP 
SG.— TOBPEDO  I>um£t\l,  yftH. 
Electric  RaiyH. 
(DiimAril,  Zool.  Analyt.  p.  102 :  type  Baia  torpodo  L.) 

Electric  rayH  with  tho  disk  very  tn-cmd,  alDnivtly  *^'*^tVl^^ 
tiiil;  two  doaMiIJBM^gM|fl^MWilV  *l<^-vtfloi>ed ;  vent»^\v 
'  "  !Hi  nioutli  Bi«"^V  , 

J  mUa,bVt»*6*^ 
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M.  T*  oeeiidentmMim8toTer.^Cramp'fi$k;  Torpedo;  Xumb-ftBh. 

First  dorsal  more  than  twice  as  large  as  second,  placed  over  the  ven- 
tels;  spiracles  not  fringed,  their  edges  smooth ;  color,  almost  uniform 
Uack,  with  obscure  darker  spots ;  beneath  white ;  length  2  to  5  feet ; 
breadth  }  of  length,  the  disk  very  blunt  or  almost  emarginate  in  front. 
Attoitic  coast ;  not  very  common. 

(Storer,  Am.  Joiim.  Soi.  Arts,  45,  p.  165;  Storer,  Fishes  Mass.  247.^ 

49.  T.  caMfomlca  Ayres.— CaZt/<n*fiia  Cramp-flsh, 

Dark  grayish  brown  above,  thickly  spotted  with  black ;  disk  broad 
and  rounded,  forming  more  than  half  the  entire  length  ]  teeth  small, 
v^^iy  sharp.    Ck>ast  of  Galifomia.    (Ayr en  J) 

(Ayras,  Proc.  Cal.  Ac.  Nat.  Sci.  1^4,  70.) 

Super-family  RAIOIDEA. 

{Tlie  True  Rays.) 

Family  XX.— RAIID^. 

{The  Skates.) 

Says  with  the  disk  broad,  rhombic,  more  or  less  (spinous  or  rough ; 
tail  Btout,  rather  long,  with  a  longitudinal  fold  on  each  side,  the  skin 
commonly  rough  with  spines ;  usually  two  dorsal  fins  and  sometimes  a 
caadal  fin  present  on  the  tail ;  pectoral  fins  extending  to  the  snout ) 
ventrals  large ;  no  serrated  spine  on  the  tail ;  no  electric  organs ;  ovi- 
parous, the  eggs  being  laid  in  large  leatherj^  egg-cases,  four-angled,  with 
twolong  tubular  '^  horns  "  at  each  end.  Genera  4  or  more ;  species  40,  most 
of  them  belonging  to  the  genus  liaia.  Skates  of  generally  small  size ; 
found  in  all  seas. 

Candal  tin  radimeutarj'  or  absent ;  pectorals  not  confluent  around  the  snout ;  von- 
trals  deeply  notched ^ ........Raia,  37. 

87.— BAIA  J^inuwus,  1758. 

Rays. 

(Artwli— LinnajUK,  Syst.  Nat.  :  type  Raia  clacata  L.) 

This  genus,  as  here  understood,  compiisea  all  those  Raiidw  whSeh  have 
the  pectoral  fins  not  continued  an)uud  the  snout,  the  veutrals  deeply 
notched,  and  the  caudal  fin  little  developed  or  wanting;  tlio  tail  is  verj^ 
diutiuct  from  the  disk,  and  is  provided  with  two  rayed  dorsal  fins ;  the 
»kin  of  the  body  is  usually  more  or  less  spinous ;  the  dentition  differs 
in  the  two  sexes,  and  the  male  is  usually  provided  with  a  difi'efentiated 
patch  of  spines  on  each  pectoral.    Species  nuuierous. 
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Our  knowledge  of  the  American  species  has  been  in  a  state  of  great 
confiision  until  vei^'  lately,  the  first  careful  comparison  of  the  spem 
ha\ing  iK'en  made  by  Mr.  Oarman  in  1874.  On  his  excellent  paper*  die 
following  account  is  based.  (Raia  or  Rajn^  the  Latin  name  of  fishes  of 
this  genu8.) 

1. — Atlantic  Species. 

"  Outline  of  the  iViak  anterior  to  the  spiracles  ronn(lc<l,  not  formiug  an  angle  at  the 
ti])  of  the  snout. 
t  Ko\v8  of  teeth  ahoiit  jg. 

48.  R«  erinacea  Mitchill. — Common  Skate;  Little  Skate;  Tohaoco-hox. 

Form  rhomboid,  with  all  the  angles  rounded;  spines  largest  on  the. | 
anterior  extensions  of  the  i)oetorals,  where  they  are  close-set,  strong, 
laterally  eom])ressed  and  hooked  backwards;  smaller  ones  an»  scattend 
over  thi^  head,  above  the  spiracles,  above  and  in  front  of  the  eyej^oo 
the  baek,  the  median  line  of  wliich  is  ccmipamtively  smooth,  without 
larg(»r  median  S4»ries,  exeei)t  in  the  young.  A  triangular  patch  on  the 
shoulder-girdle;  inner  posterior  angles  of  the  pectorals  nearly  smooth; 
in  the  miih's  near  the  exterior  angles  of  the  iKH^torals  are  two  rows  of 
jarg<»  erectile  hooks,  ])ointing  backwards.  Females  with  groups  of  nuall 
seal<»s  on  each  side  of  the  vent;  teeth  snniU,  the  middle  ones  Khaq^ia 
the  males:  all  blunt  in  the  females;  jaws  much  curved;  each  side  of  tttl 
with  a  dermal  fold ;  caudal  fins  rough,  not  separate  to  the  base.  Color 
light  brown,  with  small  round  si>ots  of  dark  brown ;  fenuiles  larger  than 
the  males.  L.  1  to  2  feet  (Gnrman.)  The  smallest  and  commonest  of  our 
skates;  abundant  on  oiu*  coast,  esjMicially  northward. 

(/;<//«(  rriiuura  Mitcliill,  Am.  Joum.  Sci.  Arts,  xi,  290,  l)=»-r>:  liaia  efflantcria  GlintliCT, 
viii.  4t>'2;  (innnan.  1.  e.  17(5.) 

ItKowsof  terth  V:  (?g  t«»  jJ.^V 

49.  R.  or<'llataMit<hill.— OnV/'/fcrfi?^^;  Big  Skate, 

(leneral  form  and  appearance  <*f  the  preceding;  the  arrangement  of 
spines  similar,  except  that  additional  rows  of  spines  are  i>res4*nt  down 
tlie  back  and  along  the  sides  of  the  tail;  caudal  tin  not  separate,  rough 
Avith  small  spines ;  jaws  curved.  Cohu*  light  brown,  with  i*onnded  dart 
spots;  a  tnmslucent  s])ace  on  each  side  of  the  snout ;  near  the  ixwterior 
angh*  of  the  i)eetoral  tluax'  is  usually  (but  not  always)  a  large  white 
(Myelins,  with  a  dark  sjiot  in  the  centime  and  a  darker  border;  two  smaller 
Bimilar  si)ot8  often  present  {Garman),    Size  ver^'umch  larger  than  tiie 

*0]|  the  Skaten  (RaitR)  of  the  EaMtcrn  CoastA  of  the  United  States:  By  8.  W.  Oil- 
<Proc.  Bost.  Soc.  Nat.  Hist,  xvii,  Nov.  4, 1874,  pp.  170-181. 
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Kding  species,  Teaching  a  length  of  nearly  three  feet.  The  egg- 
is  are  more  than  twice  as  large  as  those  of  the  smaller  species. 

ntehfll.  Trans.  Lit.  &  Phil.  Soc.  i,  477,  1815:  Baia  diaphaneSf  pt.;  Storer,  Fish.     . 
I.  MO;  QannaD,  1.  c.  177.) 

Qtline  of  the  disk  anterior  to  the  spiracles  forming  a  more  or  less  marked  angle 
at  the  tip  of  the  snout. 

(Angle  at  tip  of  snout  short  and  ohtuse;  rows  of  teeth  ff ;  hody  and  tail  with 
large  bucklers. 

I  Wtm  nUUata  Donovan. — Starry  Ray, 

Ik  addition  to  the  spines  on  the  pectorals,  head,  back,  and  tail  common 
the  preceding  species,  this  species  is  marked  by  the  presence  of  large 
BOOS  plates  or  bucklers.  These  are  large  strong  spines,  with  broad 
Date  or  shield-like  bases.    The}'  are  arranged  as  ibllows:  One  or 

0  in  front  of  each  eye ;  one  on  each  side  between  the  eye  and  the 
racle ;  a  pair  on  the  shoulder,  the  smaller  in  front ;  and  fourteen  or 
■e  fotming  a  dorsal  row,  beginning  just  back  of  the  head  and  extend- 
1^  to  the  caudal..  An  irregular  row  of  spines  on  each  side  of  the  tail, 
panted  from  the  membrane  by  a  band  of  shagreen ;  males  with  two 
Boie  rows  of  claw-like  spines  on  the  pectorals.  Teeth  with  a  long 
irp  point,  rising  from  the  middle  and  hooking  backwards  in  the  male,  ^ 
ontiBh  in  the  female;  females  larger  than  the  males  and  more  spinous. 
htrman).    Size  medium.    L.  1 J  to  2  feet.    Korth  Atlantic ;  found  both 

1  America  and  Europe. 

{Stda  radiaia  Donovan,  Hist.  Brit.  Fish,  v,  pi.  114, 1820;  GUnther,  viii,  460;  Gar- 
tiD,  1.  c.  177 :  Rata  americana  DeKay,  260.) 

[Angle  at  tip  of  snout  acute,  moderately  produced ;  rows  of  teeth  if. 

(It  B«  ei^lanteria  Lac^x>Me. — Brier  Ray, 

Prickles  comparatively  small  and  very  sharp,  most  numerous  on  the 
iBterior  portion  of  the  pectoral,  over  the  head,  on  the  snout,  on  the 
riddle  of  the  back,  and  on  the  tail  between  the  rows  of  larger  ones ; 
liarged  spines  present  around  the  eyes  and  spiracles,  on  the  middle  of 
he  mont,  in  a  median  row  along  the  back,  and  in  two  rows  along  eaeh 
ide  of  the  tail ;  these  spines  very  sharp,  larger  and  smaller  ones  alter- 
iHingin  the  rows;  a  large  spine  in  the  middle  of  each  shoulder;  a 
pine  between  the  caudal  fins.  Color  brown,  with  bands,  bars,  lines, 
btcheSy  and  spots  of  darker  in  the  middle  of  the  pectoral ;  a  transla- 
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cent  space  on  each  side  of  the  rostram.    (6«nMM.)    L.  about  3  fiset 
Atlantic  coasts  of  the  United  States ;  not  very  oomnHM. 


(Ami  tfUmierim  Boac,  MSS;  Lsc^pMe,  Hist.  Nat.  dcs  Poim.  ii,  103:  Am 
Le  Soev,  Jmun.  Ac,  Nat.  ScL  iv.  100:  Bmia  ckmniemmg  Le  Saeor,  L  c  103;  Gaimaii,  1. 
c,  17U.) 

tt  Ani^le  at  tip  of  anoat  mnch  prodoced.  blunt ;  rows  of  tc«th  }f- 
9«.  B.  taSTis  Mit^hUl.— fitfrwiiMM-  State. 

Angles  of  the  disk  moie  acate  than  in  any  of  the  others;  mnssle 
mnch  prodnced,  somewhat  shovel-shaped  at  tip.  Spines  of  the  bodiy 
very  few  and  smalL  Some  present  above  the  eyes  and  spiracles,  on  the 
snout,  along  the  anterior  border  of  the  pectorals,  and  on  the  back ;  those 
<Ni  tlie  back  very  smaU.  A  median  dorsal  row  of  larger  hooked  spfaies 
extending  along  the  median  line  of  the  posterior  portion  of  the  back 
and  the  taiL  Fsually  two  lateral  rt>ws  on  the  taiL  Female  roomier,  as 
osoal  among  rays.  Color  variable^  brownish,  with  paler  ^ots,  which 
ai^  nsoally  ringed  with  darker.  The  largest  of  our  Atlantic  qpedeSi 
reaching  a  length  of  aboat  fiMurfeet.    Virginia  northward;  not  mioom- 


^Mittfhm.  Awr.  MMthlT  Mag.  iL  3t2:.  1^17 :  Sumr.  Hift.  Flih.  Msh.  1867,  MS; 


**  A  i^Miarkable  speciecs.  with  the  back  and  vencrai  sor&ee  covered 
with  minate  sharp  gruialar  ussificatkuis.  obtained  by  Capt.  Jbaepli  W. 
CWtins  ivi  Le  Have  Bank.  A  $|vcies  i^the  ja»e  type  as  fLkprtt,  and 
having  ^^  to  ;$1  teeth  on  each  side;  the  back  gxannlatcd  and  date 
<v4oied:  the  ventrals  di$tini:iii:!ihe^l  by  nKkalste  markings  and  the 
cfcKfwis  slender  axKl  5«r;)uw^*  exi^unkd."      tru?. 


Dfesk  btwid.  its  widiK4  pdot  Kf4i»d  tlie  middle. 
V«|:^ac«m:ttiae«  bat  :»oi  vvr>  sKarp  at  n^  tlie 
l^^fonhl  ^K  mair^  ai^i^tlan^i.  akm  ^Ti«e  ^voMtavv, 
vvc>  cwxad.  almiK^  das.  st^t^  ^eMyt»if\!  :x  i 
ridge  «*i2>w^  eiev3l^^L    lv>v^  ^saa^^  s^>ner 

«r  ra^  WW  ^he  <cimni^  «if  tlie  W<^    OdMmw 
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anterioriy,  bat  growing  larger  backward.    Females  (as  in  other  species) 

with  lateral  series  of  spines  on  the  tail.    Upper  surface  mostly  covered 

with  minate  prickles,  which  are  largest  on  the  median  line  of  the  back, 

on  the  tail,  and  the  front  of  the  pectorals.    Disk  smooth  below,  except 

Ulteriorly.    Teeth  about  ^,  the  jaws  rather  strongly  arched.    Disk 

one-flfth  broader  Uian  long,  its  width  twice  the  length  of  the  tail. 

BiKNit  3^  in  length  of  disk,  2f  interorbital  width.    Color  brown,  with  a 

daik  ring  at  base  of  pectorals.    Upper  surface  everywhere  with  round 

pile  upots.    The  largest  of  our  skates,  reaching  a  length  of  over  six  feet 

The  egg-case  nearly  a  foot  long.    Abundant  on  the  Pacific  coast  from 

MoDterey  to  Sitka. 

(CKncd,  U.  S.  Pao.  R.  R.  Exp.  Fish.  372;  Jordan  &  Gilbert,  Proo.  U.  8.  Nat.  Mas- 
100,136.) 

•i.  B.  rkina  Jor.  A,  GUb. 

• 

Disk  broad,  the  outer  pectoral  angle  sharp,  farther  forward  than  in 
R,mpen.  Anterior  outline  of  pectoral  somewhat  undulated  and  ex- 
eeediogly  concave,  so  that  the  snout  is  very  long,  acuminate,  and  taper- 
ing (o  the  extreme  point.  Interorbital  space  quite  narrow,  little  con- 
am  Supraocular  ridges  slightly  elevated.  Eyes  large,  much  longer 
thin  spiracles.  Spines  on  body  comparatively  strong;  five  to  seven 
above  the  eyes ;  two  or  three  near  the  middle  of  the  back ;  none  on 
tiie  median  line  of  the  back  until  opi)osite  the  i)08terior  end  of  ventrals, 
where  a  series  of  rather  sharp  spines  begins.  Prickles  on  body  above 
nther  large,  shari),  strongly  stellate ;  those  on  the  snout  largest  and 
■oet  stellate.  Skin  above  everywhere  prickly  in  the  female;  the 
prickles  small  and  sparse  on  the  base  and  edges  of  the  pectorals  and  on 
veotrals ;  larger  on  the  median  region  of  the  disk.  Male  with  bases  of 
fliis  smooth,  and  the  i>rickles  gcHerally  fewer  and  smaUer:  anterior 
edge  of  pectoral  with  spines.  Under  side  of  disk  almost  every  where 
prickly  in  the  females,  smooth  posteriorly  in  the  mates.  Moatk  JKHoe- 
what  arched.  Teeth  |J.  Color  light  brown,  nearly  plaia,  wish  a  dark 
riag  at  base  of  pectorals,  which  grows  obscure  with  m^t,  IH4^ 
tenth  broader  than  long,  its  breadth  twice  the  length 
nearly  one-third  the  length  of  the  disk,  3^  times  the 
L 2}  feet    Monterey  to  Puget's  Sound;  not 

(Joidsn  Sl  Gilbert,  Proc.  U.  8.  Nat.  Muh.  1880,  — .) 
Mt  B.  Mmocnlata  Girard.— Common  Skate  (of 

Disk  broad,  its  widest  part  well  forwaid; 
'tut;  poiterior  edge  convex;  anterior; 
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strongly  concave ;  snout  rather  i>ointed  and  projecting  at  tip^  but  not 
very  long,  its  acamination  being  confined  to  its  anterior  half.  Inter- 
ocular  space  narrow,  deeply  and  uniformly  concave.  Eyes  large,  longer 
than  spiracles.  Supraocular  ridge  prominent.  Spines  on  body  rattier 
stronger  than  in  related  species.  Four  or  five  over  the  eye ;  five  or  six 
(rarely  fewer)  along  the  median  line,  in  front  of  the  middle  of  the  back. 
A  series  of  very  small  spines  along  the  middle  of  the  back,  changing 
opposite  the  middle  of  the  ventrals  into  a  series  of  rather  strong  hooked 
spines.  Tail  with  a  strong  lateral  series  in  females  only,  as  nsoal  in  the 
genus.  Prickles  on  the  body  small  and  few.  A  small  band  of  sparse 
prickles  near  the  median  line  of  back  on  each  side  of  the  median  series 
of  spines.  Snout  and  interorbital  space  prickly.  No  prickles  on  the 
shoulders  or  on  the  fins,  except  the  anterior  edge  of  the  pectorals.  Be- 
low smooth,  except  the  snout  and  fh)nt  of  i>ectorals.  Teeth  ^.  Jaws 
somewhat  curved.  Color  light  brown,  slightly  mottled ;  a  blackish  ring 
at  base  of  pectorals,  which  becomes  faint  in  the  adult.  A  small  dusky 
spot  at  base  of  ventrals  and  on  posterior  edge  of  pectorals.  Disk  one 
tenth  broader  than  long,  its  breadth  twice  the  lencrth  of  the  tail.  Snout 
one-fourth  the  length  of  the  disk,  three  times  the  interorbital  width. 
L.  2  feet.  Coast  of  California,  from  Monterey  to  Cape  Mendocino; 
abundant 

(Girardy  Proc.  Ac.  Nat.  Sci.  Phila.  1854,  1%:  Uraptera  binoculaia  G]!rard,  U.  S.  Pac. 
R.  R.  Expl.  Fishes,  373 ;  Giinthcr,  viii,  464. ) 

Var.  inermis  Jordan  &.  Gilbert  (var.  nov.). 

Differs  in  the  small  number  and  feebleness  of  the  spines  and  prickles, 
and  in  the  presence  of  a  baud  of  small  prickles  (in  the  females)  on  the 
posteror  part  of  the  pectorals,  parallel  with  the  edge.  Supraocular 
spines  almost  obsolete.  Two  or  three  minute  prickles  often  present  at 
the  shoulder.  A  series  of  minute  stellate  prickles  beginning  neai'  the 
middle  of  the  back,  becoming  hooked  spines  on  the  tail.  Lateral  caudal 
spines  scarcely  differentiated.  A  band  of  small  prickles  on  posterioi 
part  of  the  back.    Males  almost  smooth.    Santa  Barbara,  Cal. 

57.  B«  Stellnlata  Jordan  &  Gilbert. 

Disk  much  broader  than  long,  anteriorly  broiully  arched ;  the  snout 
very  obtuse,  but  its  tip  slightly  exserted  and  acutish ;  anterior  miirgin 
of  pectorals  somewhat  undulated  and  convex ;  i)08terior  margin  very 
convex.  A  row  of  stout  supraocular  spines ;  about  six  spinas  on  the 
scapular  region,  and  a  median  row  of  strong  spines  on  the  tail.  Entire 
upper  smftoe  rough  with  strong  stellate  prickles;  these  largest  on 
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head^  middle  of  back,  and  on  tail.    Under  side  smooth  except  ante- 

noily.    Teeth  ^.    Color  brown,  everywhere  strongly  variegated  with 

light  and  dark  colors ;  a  black  spot  at  base  of  each  pectoral,  surrounded 

by  a  pale  ring,  and  this  by  a  black  ring ;  numerous  black  spots  of  various 

rizes,  some  of  them  ocellated,  scattered  over  the  body;  head  with  black 

eio68-bar8. 

Disk  one-fifth  broader  than  long ;  the  length  of  tail  more  than  half 
the  width  of  disk ;  the  snout  4^  in  length  of  disk,  and  2^  times  the  inter* 
orbital  width ;  the  snout  is  as  long  as  in  hinoculata,  but  much  wider, 
appearing  blunt  and  short.  L.  2^  feet.  Bay  of  Monterey,  California; 
loeaUy  abundant 

(JoidiD  A>  OUbert,  Proc.  U.  S.  Nat.  Mus.  1880,  133.) 

Family  XXI.— TRYGONID^. 

{The  Sting  Bays,) 

Disk  usually  more  or  less  broader  than  long ;  the  pectoral  fins  uniuter- 
raptedly  confluent  in  front,  forming  the  tip  of  the  snout ;  tail  variously 
fonned,  usually  whip-like,  sometimes  short  and  stout,  sometimes  bearing 
i  tingle  dorsal  or  caudal  fin,  but  never  with  two  dorsals.  Usually  one  or 
Bwre  Tertical  folds  of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  generally 
inned  with  a  large,  sharp,  retrorsely  serrate  spine  on  its  upper  surface, 
toward  the  base  (two  or  three  spines  occasionally  present).  Ventral 
tos  not  emarginate.  Skin  smooth  or  variously  prickly  or  spinous,  rough- 
nt  on  the  adult.  No  differentiated  spines  on  the  pectorals  in  the  males, 
thesexes  being  similar.  Mouth  rather  small.  Teeth  small,  paved,  usu- 
iDy  more  or  less  pointed  or  tubercular.  Nostrils  near  together ;  nasal 
nives  forming  a  rectangular  flap,  which  is  joined  to  the  upper  jaw  by 
t  narrow  frenum.  Spiracles  large,  placed  close  behind  the  eyes.  Skull 
not  elevated,  the  eyes  and  spiracles  superior.  Ovo viviparous.  Genera 
•boat  10 ;  species  60.  Found  in  most  warm  seas,  some  of  them  in  the 
ftwh  waters  of  Central  and  South  America.  The  large  spine  on  the 
Boscnlar  tail  is  capable  of  inflicting  a  severe  and  even  dangerous  wound. 

(rryyoRute  GUnther,  viii,  471-488.) 

•TwI  stout,  provided  with  a  rayed  caudal  fin Urolophus,*  38. 

**Tail  slender,  without  caudal  fin. 

f  Tail  very  short,  shorter  than  the  broad  disk Pteroplatka,  39. 

tt  TaU  whip-like,  longer  than  the  disk Dasyatis,  40 

•  lo  the  key  to  the  families  of  RaiWy  on  page  30,  the  character  assigned  to  TrygonidaSy 
"Tail  Twy  tleiider,  whip-like,  its  fins,  if  any,  smaU  and  near  its  base,''  does  not  apply 
Is  the  geona  Urolophui,  and  should  be  modified.    AU  the  ''  Pachyura  "  have  two  dor- 
[   mk  mad  m  traee  at  least  of  a  caudal  fin.    In  the  ' '  .Mast icura  "  one  or  more  of  these  fins 

and  a  aerrated  candal  spine  is  generaUy  present. 
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88.— UROLOPHU8  MiUler  ^b,  Henle. 

Bound  8ti)ig  Bays. 

(MUllor  &  HeiilCy  Plagiostonicu,  1>^37, 173 :  typo  Urolopkus  anrantiaeui  Mttller  A  Henl 
1=  Raia  crudata  Lac^i>Me.) 

Disk  oval  or  rhombic,  the  length  aud  breadth  not  very  aneqoa 
Snout  roonded  or  slightly  prominent.  Skin  smooth  or  somewhat  pri(A:lj 
Tail  rather  short,  little  if  any  longer  than  the  disk,  moscolar,  providei 
with  a  distinct  rayed  caudal  fin  ;  no  dorsal  fin.  Upper  part  of  the  tai 
with  a  strong  serrated  spine.  Warm  seas.  Size  smalL  (odpdy  tail 
i^f  or,  crest.) 

•  Skin  i>erfectly  smooth. 
58.  IT.  taalleri  Cooper. 

Disk  nearly  round,  a  little  broader  than  long,  with  the  anterior  mar 
gins  stmightish,  meeting  in  a  slight  angle.  Snout  (from  the  eyes)  longo 
than  the  width  of  the  interorbital  space.  Tail  somewhat  shorter  thai 
the  disk.  Skin  without  spines  or  prickles.  Color  light  brownish,  witi 
marblings  and  wavy  lines  of  yellowish  and  dusky,  sometimes  wiU 
yellowish  si>ots,  occasionally  with  wide,  obscure  dusky  streaks,  whicl 
are  crossed  by  similar  transverse  streaks.  Belly  yellowish  tinged 
Coast  of  Californisu  fn>m  Point  Concepcion  southward ;  exceeding!] 
abundant  in  sheltereil  bays.  L.  12.  The  smallest  of  our  sting  rays 
Closely  related  to  the  Australian  U,  cruciatuSj  if  not  identical  with  it 

(CooiH»r»  Pn>o.  Calif.  Ao.  Nat.  Sci.  iii.  96.)  ^ 

39.— PTEBOPE.ATEA  MUlkr  &.  Henle. 
(MlUler  «&  HfiiltN  Pla^tostomon,  IKC,  168:  t.vi>e  Raia  mlUpela  L.) 

Disk  much  bnmder  than  long,  its  anterior  margins  meeting  in  a  V6i] 
obtuse  angle,  its  outer  angles  more  or  less  acute.  Tail  very  short  am 
slender,  shorter  than  the  disk,  without  fin,  usually  armed  with  a  saal 
serrated  spine.  Skin  smooth  or  very  nearly  so.  Size  moderate  or  ratlM 
large.  Warm  seas.  (rr£/»a,fins;  rrAar/o,  bnvid ;  rre^xiarcco,  an  andfli 
name  of  l\  altareh.) 

•Spiracle  without  tontacle. 

99.  P«  marlvra  il^^  Sueur >  MiiUrr  &  Henle.— Buflrr/f  iSsy. 

Disk  8i*4m*ely  twice  sis  bn>ad  as  long,  covered  with  perfectly  smooi 
skin.  Tail  al>out  one-thinl  as  long  as  the  disk,  with  a  very  slight  dl 
mal  fold  above  and  l>elow.  Snout  a  little  projecting,  ao  that  the  antari 
edge  of  each  iH*ctoral  is  somewhat  concave.  Ckdor  brownisli  oltf 
finely  marbled  witli  grayish,  and  &axiy  speckled.    Awtwrior  edfle  of  d| 
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fMi  half  spotB  of  paler.  Tail  with  four  dark  blotches  above,  forming 
half  rings.  (Caudal  spine  wanting  in  all  the  specimens  examined.)  Vir- 
ginia to  Brazil ;  not  uncommon. 

{Bmm  wtadura  Le  Saeur,  Joam.  Ac.  Nat.  Sci.  Phil  a.  1817,  41 ;  Dumdril,  Hist.  Nat. 
Fbia.  i,  614 ;  Giinther,  viii,  487.) 


It.  P.  mantorata  Cooper. 

Disk  about  twice  as  broad  as  long,  covered  with  perfectly  smooth  skin. 
M  3}  in  length*  of  disk,  with  a  rather  small  cutaneous  fold  above  and 
below,  the  lower  fold  the  longer,  the  upper  about  as  deep.  Interor- 
bital  spaoe  a  little  shortei*  than  the  snout.  Snout  slightly  prominent, 
Imt  formiiig  a  very  obtuse  angle.  Olive-brown,  finely  mottled  every- 
where with  darker,  the  dark  forming  reticulations  around  pale  roundish 
ipotB.  Tail  without  dark  rings.  Caudal  spine  much  smaller  than  in 
tlher  stiiig  rays ;  present  in  all  specimens  examined.  Coast  of  Califor- 
abfroin  P<Hnt  Goneepcion  southwanl;  common. 

(Owper,  Pkoc.  Cal.  Ac.  Nat  Sci.  iii,  112.) 

40.— DASITATIS  Rafinesque. 

Sting  Bays. 

(  Trygon  Adanson. ) 

(BMhiMqaey  Caratteri  di  Alcuni  Nuovi  Geu.  1810, 16 :  type  Dasyatis  ujus  Rafinesque  = 
Rata  pastinaca  Linnscus. ) 

Disk  oval,  flat,  with  rounded  angles.  Tail  very  long  and  slender, 
vhi|>-]ike,  without  tin,  but  often  with  one  or  two  vertical  membranace- 
008  folds.  A  strong  serrated  spine  toward  the  base  of  the  tail.  Skin 
■ore  or  less  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved. 
A  few  papillsB  usually  present  in  the  mouth  behind  the  lower  jaw. 
MDg  rays  of  large  size,  abundant  in  Avarm  seas.  Many  of  the  spinous 
fecies  are  nearly  or  quite  smooth  when  young.  ('?a<yf'>T,  shaggy  or 
nmgh'j  ,3;i7(V,  a  skate ;  bence  properly  7>cwyftrtf is.) 

•rppcrcamlol  fold  obsolete;  lower  well  developed.     {Ilemiirygon  MUUer  d&  Henle.) 

•1.  D.  c«nemms(Mit€hill)  Jordan  &  Gilbert.— CommoN  SUmj  Ray;  CUm  Cradcar; 
Stingaree. 

Disk  a  little  broader  than  long,  its  anterior  angle  obtuse.  Tail  rel- 
itfrely  stoat,  about  one-third  longer  than  the  disk.  A  well-d«V45k>iMMl 
beknr,  but  the  upper  fold  reduced  to  a  mere  trace.  Disk  Jieri5w5tly 
in  tlie  young,  with  more  or  less  of  tubercles  along  the  iim^iimi 
of  tte  back  and  the  scapular  region  in  the  adult.  BuoeaJ  )m)iUlo« 
p'  Wiilk  of  HMmth  aboot  hidf  its  distance  firom  ibeHp^Hj^  mumtx . 
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Caudal  spiue  1^  times  width  of  month.  Spiracles  very  large.  Color 
nearly  nniform  brownish.  L.  8  feet.  Cape  Cod  to  Florida;  commoiL 
(Perhaps  includes  more  than  one  species.) 

(Baia  omirara  Mitchill,  Trans.  Lit.  «&  Phil.  Soc.  N.  Y.  i,  479 :  Paaiinaoa  haatata  De- 
kay^  New  York  Fauna,  Fishes,  373 :  Trygon  hMtata  QUnther,  Tiii,  476.) 

*  *  Upper  and  lower  caudal  folds  well  developed.    (Dasyatia,) 
69*  D«  sayi  (Lo  Sueur)  Goode  &  Bean.  ' 

Disk  rhomboidal,  a  little  broader  than  long,  the  muzzle  moderatoiy 
prominent.  Width  of  mouth  contained  about  2^  times  in  the  length  of 
the  snout.  Tail  with  two  well-developed  folds,  the  *lower  fold  consider- 
•ably  the  larger,  both  smaller  than  in  D.  dipterums.  Tail  slender, 
prickly,  nearly  twice  as  long  as  the  disk;  its  spine  extremely  long;  its 
length  2^  times  the  width  of  the  mouth.  Skin  smooth  in  the  youDg, 
becoming  roughish  with  age.  Several  rather  strong  recurved  spines 
along  the  middle  line  of  the  back.    Spiracles  moderate.    Buccal  papills 

5  (7).    Color  brownish.    SoutU  Atlantic  States  to  Brazil. 

{Raja  say  Lie  Sueur^  Jouru.  Ac.  Nat.  Sci.  Phila.  1817,  42 :   Trygon  aayi  Dom^i 
Elasmobranch.  603:  Trygon  pastinaoa  part  GUnther,  viii,  478.) 

68.  D.  diptemms  Jordan  &  Gilbert. 

Disk  rhomboid,  slightly  broader  than  long,  anterior  margins  neady 
straight,  meeting  anteriorly  in  a  very  obtuse  angle ;  i>osterior  margins 
curved;  lateral  angles  rounded;  tail  nearly  half  longer  than  thedisky 
with  a  conspicuous  cutaneous  fold  below  and  a  smaller  but  evident  one 
above;  jaws  considerably  arched;  buccal  papilla  3;  teeth  |^.  Young 
perfectly  smooth.  Adult  with  a  row  of  low  but  rather  stout  tabereles 
on  the  median  line  of  the  scapular  region  and  two  others  on  the  hameitil 
region.  Tail  with  small  prickles.  Caudal  spine  long,  its  length  nearly 
3  times  the  width  of  the  mouth.    Color  bluish  brown,  nearly  plain.  L* 

6  feet  or  more.    Bay  of  San  Diego,  California ;  abundant. 

(Datyhatis  diptcmrua  Jonlan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  31.) 

64«  D.  tnbercMlatns  (Lac<^p.)  Goode  &  Bean. 

Disk  rhomboidal,  a  little  broader  than  long ;  anterior  borders  acaroetl 
concave,  the  posterior  almost  straight;  external  angles  rounded;  miif' 
zle  pointed;  tail  below  with  a  cutaneous  fold,  higher  and  longer  thaa 
the  upper  fold,  covered  for  its  posterior  two-thirds  with  small  oaailiflir 
tions;  tail  nearly  2^  times  lengUi  of  disk.  All  the  mididle  of  thaqpiK 
mi&oe  of  the  body,  fiom  tbe  porterior  regktt  of  tiie  liawi  t»1l»l> 
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1,  covered  by  an  armature  composed  of  a  very  great  number 
bony  tubercles.  Along  the  median  line  an  irregular  series  of 
with  the  base  enlarged,  almost  quadrilateral,  the  points  directed 
. ;  a  tubercle  on  the  shoulder  girdle  on  each  side  of  the  median 
e  papillse  in  the  mouth.  Jaws  strongly  arched.  Very  young, 
looth.    Uniform  brown.    (DumML)    Florida  to  Brazil. 

Tcti/aea  Lac^pMe,  Hist.  Poiss.  ii,  108 :  Trygan  tUberculata  Dum^ril,  Elasmo- 
<:  Trtfgon  tuberculata  GUntber,  viii,  480.) 

ibiniui  (Le  Saenr)  Goode  &  Bean. 

rai-rhomboidal,  scarcely  longer  than  broad,  the  anterior  bor- 
ly  concav^,  united  by  rounded  angles  to  the  posterior  bordersi 
9  longer  aud  a  little  convex;  snout  projecting;  tail  twice  as 
le  body;  upper  part  of  the  head  rough  with  small  spines;  on 
e  of  the  back  a  row  of  tubercles  commencing  behind  the  head 
*nged  on  the  base  of  the  tail ;  5  buccal  papillsB ;  two  spines  on 
01  the  shoulder  girdle ;  tail  rough,  with  two  short,  low  cutane- 
;  mouth  strongly  arched.  Color  uniform  yellowish  brown. 
)  "  Distinguished  from  D.  centrums  by  the  shax>e  of  the  disk, 
3  of  the  caud<al  spine,  and  the  wing-like  membranes  on  the 

^e  in  lit.).    Perhaps  '.dentical  with  the  preceding. 

\db\na  Le  Sueur,  Joum.  Ac.  Nat.  Sci.  Pliila.  1824,  iv,  109 :  Trygon  aabina 
ist.Nat.  Poiss.  i,  607 :  Trygon  tuberculata  GUnther,  viii,  480,  part.) 

Family  XXII.— MYLIpBATIDiE. 

(The  Ea{fl€  Rays.) 

road ;  the  pectoral  fins  not  continued  to  the  end  of  the  snout, 
Qg  on  the  sides  of  the  head  and  reappearing  in  front  of  the 
one  or  two  fleshy  protuberances  (cephalic  fins),  which  are  sup- 
r  fin  rays.  Tail  very  long  and  slender,  whip-like,  with  a  single 
i  near  its  root,  behind  which  is  usually  a  strong,  retrorsely 
Bpine<  Nasal  valves  fonning  a  rectangular  flap,  with  the  pos- 
rgin  free,  attached  by  a  frenuni  to  the  upper  jaw.  Skull  less 
i  than  usual  among  rays,  its  surface  raised  so  that  the  eyes  and 
are  lateral  in  position.  Teeth  hexangulftr,  large,  flat,  tessel- 
k  middle  ones  usually  broader  than  the  others.  Ovoviviparoos. 
BDtiftted  spines  on  the  iiectorals  in  the  males,  the  sexes  being 
•Tttitrals  not  emarginate.  Genera  3 ;  species  about  20.  Largi 
b  ifoB.  No.  16 i 
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Bttng  rays ;  inhabiting  warm  seas.    Similar  in  habits  to  the  Tryganida. 

(Qroup  Myliobatina  GUnther,  viii,  488-495.) 

*  Mnzzle  entire. 

a.  Toeth  in  a  single  series^  very  broad ...AetobatiSi  41. 

aa,  Toeth  in  several  series,  the  middle  series  very  broad MtuobatiS)  4S. 

**  Muzzle  emarginate ;  cephalic  fins  below  the  level  of  the  disk ;  teeth  in  several 
series RmNOFTBRA,  43. 

41.— AETOBATIS  Miiller  &  Henle. 

Bishop  Rays. 

(Blainville ;  Miiller  &  Henle,  Plagiostomon,  1837 :  typo  Raja  nartnort  Enphrasen.) 

General  form  of  Mi/liobatis.  Muzzle  entire.  Teeth  flat,  broad,  form- 
ing  a  single  series  corresponding  to  the  middle  series  in  MyliobatiSy  there 
being  no  small  lateral  teeth.  Upper  dental  lamina  straight,  lower 
curved,  the  latter  projecting  beyond  the  upper.  Free  border  of  the 
nasal  valve  deeply  emarginate.  Skin  smooth.  Tropical  seas,  {ahkj 
eagle ;  /3ar«c,  ray. 

66.  A.  uariuarl  (Enphniscn)  Miiller  &,  Henle. 

Disk  twice  as4)road  as  long,  its  anterior  borders  a  little  convex,  pes- 
teiior  conc;ive,  outer  angles  pointed.  Cephalic  fin  about  one-third 
broa<ler  than  long.  Teeth  of  the  lower  jaw  straight  or  more  or  less 
angularly  bent.  Tail  3  or  4  times  length  of  disk.  Brown,  with  small 
round  pale  spots.  {DumML)  Virginia  to  the  Indian  Ocean;  not  very 
common  on  our  cojist. 

{Raia  mariitari  Enphrasen,  Vot.^Ak.  Nya.  HandL  1790,  xi,  217:  Baia  JU^9» 
Bloch,  8chn.  ;UU;  Giinthor,  viii,  492;  Duuieril  Hist.  Nat.  Poiss.  i,  642.) 

4«.— mVLIOBATIS  C.  Dnm<^xiL 

E<t(fle  Rays. 

(Dnm^^ril  in  Onx  ior  K(^;;no  Animal,  ii,  ed.  1.  l^,  1(^17 :  type  Rata  aqmita  Linnnos.) 

I>i8k  bnvjul,  the  outer  angles  acute :  cephalic  fins  forming  a  soft  con- 
vex apiHMulagt^  in  fh>nt  of  the  snout ;  jaws  alwut  equal ;  median  teefli 
very  lm>tid«  nuioh  bnmdor  th:iu  long  in  the  adults  proportionally  luur* 
n>wor  in  the  young;  several  stories  of  uanx>wer  teeth  on  each  side  of 
the  nuHiiau  soriOx^.  J'^nv  tnlge  of  the  na$;il  valve  not  deeply  emarginate. 
1\\\\  vev>  long  and  slouder«  with  a  small  dorsal  fin  and  one  or  moreaer- 
raUMl  HpiucH,  Skin  snuH>th  or  ne;irl>' so.  Size  large.  Inallwannseas. 
(/iu/li<ic>  rt  grimier;   ^nnc,  nij\) 
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(Y«  HI.  freminirillel  Le  Snenr. 

Disk  broader  than  loDg,  the  breadth  equal  to  the  length  of  the  tail, 
^kin  entirely  smooth.  *A  blunt^  whitish  prominence  over  each  eye. 
ttazzle  prominent.  Teeth  of  the  main  row  4  to  6  times  broader  than 
long;  small  teeth  in  three  rows.  Beddish  brown.  Tail  nearly  black. 
Cape  God  to  Brazil ;  not  uncommon. 

(Le  Saenr,  Jonm.  Ac.  Nat.  Sci.  Phila.  iv,  111 :  Myliohaiis  hisptnoaus  Dam^ril,  Hist. 
Nat.  Poiss.  637 :  Myliobaiia  acuta  Storer,  Hist.  Fish.    Mass.  245. ) 

68.  HI.  callfomlcas  GiW— California  SHng  Ray;  Batfish. 

Disk  not  quite  twice  as  broad  as  long;  the  wings  anteriorly  convex,  pos- 
teriorly somewhat  concave.  Cephalic  fin  very  blunt,  nearly  4  times  as 
broad  as  long.  Tail  nearly  twice  as  long  as  the  disk.  Ventral  large, 
broader  than  long.  Lateral  teeth  in  3  to  5  series  on  each  side;  median 
teeth  only  3  to  4  times  as  broad  as  long,  even  in  the  adult.  Skin  wholly 
smooth.  Color  dusky  brownish,  the  young  somewhat  variegated.  San 
Francisco  southward;  very  common  on  the  Paeiflc  coast. 

{RkinopUra  vespertilio  Glrard,  Boston  Jonm.  Nat.  Hist.  18.57,  544 :  HolorhiniiB  vesper- 
H/ioGill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  331  (not  Myliohaiis  vetperiilio  Bleeker); 
Gill,  Ann.  Lye.  Nat.  HUt.  N.  Y.  1865,  viii,  137.) 

43.— RHIIVOPTERA  Kuhl. 

Cow-nosed  Rays, 

(Kohl,  MtiUcr,  Abhandlangen  Ak.  Wlss.  Berl.  1836,  237 :  typo  Rhinopiera  hroMliensis 
ViMWet  •=.  Myliohaiis  jussieui  Cnvier.) 

Disk  broader  than  long,  with  the  anterior  angles  more  or  less  acute. 
Snout  more  or  less  emargiuate  on  the  median  line.  Cephalic  fin  emar- 
^nnate  and  placed  on  a  plane  below  the  level  of  the  pectorals,  the  snout 
thus  appearing  four-lobed.  Free  bonier  of  the  nasal  valve  not  emar- 
pinate.  Teeth  in  3  to  20  rows,  the  median  teeth  more  or  less  enlarged, 
bat  often  smaller  than  in  Myliohaiis,  Tail  long,  whip-like,  with  a  small 
<ior8al  fin  and  a  serrated  spine.    Tropical  seas.    (/Jlv,  snout ;  Ttrepdv,  fin.) 

t9«  R«  qnadliloba  (Le  Snenr)  Cnvier. 

Disk  one-third  broader  than  long ;  anterior  borders  almost  straight, 
posterior  undulated  ;  muzzle  deeply  emargiuate.  Teeth  in  seven  rows, 
the  median  teeth  four  times  as  broad  as  long.  Tail  very  slender,  a  lit- 
tle longer  than  the  disk.  Skin  smooth  or  nearly  so.  Color  brownish. 
Cape  Cod  to  Florida ;  not  rare.    Attains  a  large  size. 

{Rata  quadriloba  Le  Snenr,  Jonm.  Ac.  Nat.  Soi.  i,  44  ;  Giintber,  yiii,  494 ;  Dnm^ril, 
mgL  NAt.  PoisB.  i,  648. 
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Family  XXIII.— CEPHALOPTERIDJE. 

(The  Sea  Devils.) 

Bays  of  enormous  size,  with  the  disk  broader  than  long  and  the  pe^ 
toral  liiis  not  coutinued  on  the  sides  of  the  liead,  the  anterior  or  cephalic 
portion  developed  as  two  long  ear-like  appendages.  Mouth  wide,  ter 
minal  or  inferior.  Teeth  very  small,  flat  or  tubercular,  in  many  series, 
those  of  the  upper  jaw  sometimes  wanting.  Eyes  lateral.  Xostril* 
widely  separated,  their  valves  united,  forming  a  flap  as  wide  as  the  cM 
of  the  mouth.  Tail  long  and  slender,  whip  like,  with  a  single  dorsal  fin 
at  its  base,  and  with  or  without  a  serrated  spine.  Ventral  fins  not 
emarginate.  Skin  more  or  less  rough.  Males  without  differentiated 
spines  on  the  pectorals,  the  sexes  similar.  Ovoviviparous.  Genera2; 
species  about  7.  Largest  of  all  rays  and  among  the  largest  of  all  flsheSi 
Found  in  the  tropical  seas. 

(Myliohatido'j  grt>up  B.  Ccratopterina  GUnther,  viii,  496-498.) 
•  Teeth  iu  lower  jaw  only  ;  mouth  terminal Manta,  41 

44.— nrAHTTA  Bancroft. 
{Ccratopiera  Miiller  &  Honle.) 

(BaDon>fr,  Zool.  Jouniiil.  H*2S-2l>.  iv.  444:  type  Ccphaloptera  mania  Bancroft  =JMi 

hirotitrh  Walbauin. ) 

Disk  broader  than  long,  its  exterior  angles  acute,  the  posterior  mar- 
gins of  the  ]>ectorals  concave.  Head  truncate  in  front ;  the  cephalic 
tins  h>ng,  turned  forward  and  inwanl.  Mouth  large,  terminal.  Teeth 
minute,  i>resent  in  lower  jaw  only.  Tail  whip-like,  often  (always?)  with- 
ont  serrated  'spine.  Skin  i\)ugh,  with  small  tubercles.  Two  8i)ecie8 
known.  [Manta^  blanket,  "a  name  used  at  the  pearl  fisheries  betveeji 
rananiu  and  Guayaquil  to  designate  an  enormous  fish  much  dreaded 
by  the  divers,  whom  it  is  said  to  devour  after  enveloping  them  in  its 

70.  Tl.  birostris  ,Wan»a;im^  Jonlan  &  GillH'rt.— ^ra  Devil;  Deril  JFi»A;  Jffln/fl. 

Pislv  n.»t  quite  t wire  as  bivad  as  long.  Tail  about  as  long  as  thedisk. 
Toi'th  iiij^oui  100  louiritudinal  series,  which  are  separated  by  distiiH^ 
iuters]»iut '<.  Skin  oX^  body  and  tail  eveiTwhere  covered  with  small 
stellate  tubtuiles.  rendering  the  surface  very  rough.    Brownish,  the 
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margins  of  the  disk  darker.  (DumML)  Tropical  waters  of  America; 
north  to  North  Carolina  and  San  Diego.  Beaches  a  width  of  about  20 
feet 

m 

{^*Raia  hirottrit  Walbaum  ^ :  Cephalopiera  vampyrus  MitchlU,  Ann.  Lye.  Nat.  Hist.  N. 
Y.  1823, 23 :  DiaboUchthys  elliotii  Holmes,  Proc.  Elliott  Soc.  Nat.  Hist.  1856,  39 :  Ceratqp- 
Dom^ril,  Hist.  Nat.  Poiss.  i,  660 :  CeratopUra  vampyru8  Giinther,  viii,  496.) 


Subclass  HOLOCEPHALI. 

{Tlie  ChiincBraa.) 
The  characters  of  the  single  order. 

Ohdee  f.-holocephali. 

{The  Chimasras.) 

Skeleton  cartilaginous.  Gill-cavity  with  four  clefts  within,  but  having 
one  external  opening  only,  which  is  covered  by  a  fold  of  skin,  within 
which  is  a  rudimentary  cartilaginous  operculum.  Ko  spiracles.  Mouth 
inferior.  Jaws  without  separate  teeth,  but  armed  with  bony  plates. 
Intestines  with  a  spiral  valve.  Ko  air-bladder.  Jaws  and  palate 
coalescent  with  the  skull.  Derivative  radii  sesHile  on  the  sides  of  the 
hasai  bones  of  the  limbs,  separated  from  the  artic^ation.  Pectoral  fins 
Donnally  developed,  placed  low.  Ventral  fins  abdominal.  Tail  taper- 
ing. Skin  smooth  or  nearly  so;  its  muciferous  system  well  developed. 
A  single  family. 

[RoUMpkala  Qi\int\i&[y  viii, 348-352 ;.  oXoc,  solid;  /cr^a^i),  head.) 

Family  XXIV.— CHIM^RIDiE. 

{The  Chimcera^.) 

Body  elongate,  rather  robust  anteriorly,  tapering  posteriorly.  Head 
compressed.  Mouth  inferior.  Upper  lip  deeply  notched.  Nostrils 
OQDflaent  with  the  mouth,  separate  by  a  narrow  isthmus.  Jaws  with 
the  teeth  confluent  into  four  bony  laminsB  above  and  two  below.  No 
spiracles.  Males  with  a  peculiar  cartilaginous  hook,  armed  with  prickles 
at  the  tip,  and  turned  forward  on  the  upper  part  of  the  snout.  Pectoral 
Una  free,  placed  low.  Ventral  fins  abdominal,  many-niyed,  pro\ided  in 
the  male  with  claspers.  Dorsal  fin  usually  divided ;  anteriorly  with  a 
Tcry  strong  spine,  which  is  grooved  behind.  Caudal  fin  low,  fold-like. 
sun  naked,  rarely  somewhat  prickly.    Lateral  line  pi-esent,  usually 

branches  anteriorly.    Three  free  gills  and  two  half  gills, 
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one  on  each  side.  Isthmus  moderate;  gill-rakers  smalL  Oviparoos, 
the  egg-cases  long,  elliptical,  with  silky  filaments.  Genera  2  {ChimcBrc 
and  Callorhynchm) ;  species  about  5.  Abounding  in  the  seas  of  temper 
ate  and  cold  regions. 

(Ckimatrida  Gttnther,  viii,  349-352.) 
•  Snout  8oft|  not  terminating  in  a  cntaneonsflap;  tail  not  bent  upward..  Choisra,  45 

45.— CHIRUSRA  Linnaeus. 

Bat-fishes. 

(LinnsBUS,  Mus.  Regis.  Ad.  Frid.  i,  53;  Syst.  Nat. :  type  Chimcera  monstrosa  L.) 

Head  somewhat  compressed,  the  snout  bluutish,  protruding,  AesHiy 
not  armed  at  tip  with  an  appendage.  Eyes  very  large,  lateral.  Teetl 
rather  strong.  Lips  thickish,  the  lower  with  a  frenum.  Lateral  lini 
simple  on  the  body,  but  forking  anteriorly,  forming  several  series  o 
mucous  tubes  on  the  head.  Male  with  a  club-sbaped,  cartilaginous  hool 
on  the  head,  above  the  snout.  This  hook  is  curved  forward  and  down 
ward,  and  is  armed  at  its  tip  with  decurved  spines.  Its  tip  fits  into : 
depression  in  front  of  the  eyes.  Gill-openuig  small.  Pectorals  mod 
erate.  Ventrals  rather  large,  with  large  bifid  or  tritid  claspers  in  tb 
male.  Male  also  with  rough  appendages  at  the  base  of  the  ventrals 
protruding  from  a  sh^th  of  skin.  First  dorsal  triangular,  preceded  bj 
a  strong  spine  which  is  grooved  behind  and  serrated  on  its  edges.  Sec 
ond  dorsal  and  caudal  fius  low,  often  more  or  less  notched.  Tail  ex 
tending  in  the  line  of  the  axis  of  the  body,  sometimes  produced  in  j 
filament.  Skin  smooth.  Fishes  of  singular  appearance;  mostly  of  th< 
northern  seas ;  not  valued  foi:  food.  (Xiiiatpay  Chimcera,  a  fabulous  mon 
ster,  with  the  head  of  a  lion,  body  of  a  goat,  and  tail  of  a  serpent.) 

a.  Claspers  in  the  male  triiid.    (Chimara.) 

71.  €•  plumbea  Gill. 

"A  Chimaera  with  the  snout  acutely  produced ;  the  ante-orbital  flexun 
of  the  suborbital  line  extending  little  above  the  level  of  the  inferio 
margin  of  the  orbit ;  the  dorsals  close  together ;  the  dorsal  spine  witl 
its  anterior  surface  rounded  5  the  ventrals  triangular  and  pointed ;  th( 
pectorals  extending  to  the  outer  axil  of  the  ventrals ;  and  the  color  uni 
formly  plumbeous.''  {OilL)  Atlantic  coast  from  Cape  Cod  northward 
in  deep  water. 

(Gill,  Proc.  Philos.  Soc.  Washington,  Deo.  22, 1877.) 

aa,  Claspers  in  the  male  bifid,    (n^drolagut*  GilL) 

*  Gill,  Proo.  Ao.  Nat.  Sci.  Phila.  1862,  331 :  type  Ckinunra  ooUiei.    (Mcjp,  water ;  Ao/dc 
h«re ;  fiEom  the  torn  of  the  hpe  and  teeth.) 
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Yt.  €•  COlUael  BenneU.SaUfish  ;  Elephant-fish. 

Body  anteriorly  stoutish,  tapering  into  a  slender  tail,  which  is  not 
produced  in  a  filament.    Pectorals  about  as  long  as  head.    Dorsal  spine 
\  the  length  of  the  head.    Second  dorsal  low,  highest  in  front,  then 
very  low,  then  higher,  ending  abruptly  just  before  the  beginning  of  the 
upper  caudal  fold.    A  small  fold  between  first  and  second  dorsal,  free 
from  both.    Lower  caudal  fold  higher  than  upper,  neither  quite  reach- 
ing the  tip  of  the  tail.    No  distinct  anal  fin.    Color  grayish,  with  nu- 
merous round  white  spots.    Both  dorsals  edged  with  blackish.    L.  2 
feet   Pacific  coast,  from  Monterey  northward;  very  abundant. 

(Bennett,  Beechey's  Yoy.  ZooL  71 ;  Dum^ril;  ElaBmobranches,  689 ;  Giintheri  yiii, 
350.) 
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Note. — ^The  fltst  forty-one  pages  of  the  present  work  were  printed  in 
the  spring  of  1879,  more  than  a  year  before  work  was  resumed  on  the 
lemaming  part.  Meanwhile  numerous  adtlitions  have  been  made  to  oar 
list  of  sharks,  which  may  be  noticed  here.  A  few  errors  may  also  be 
corrected. 

Page  2,  last  line :  For  "  Epigonqpterus^  read  Epigonichthys^. 

Page  3:  For  '*J5.  caribceum^  read  '^1.  B.  lanceolatum  (Pallas)  Gray^, 
The  Lancelet  occurs  also  on  the  coast  of  Southern  California. 

Page  6:  For  "3.  B.  stouti  Lockington"  read: 
"^  t.  B.  dombeyl  MUUor. 

"Plam-color  or  purplish,  the  edge  of  the  lower  fold  only  pale.  Gills 
Qsaally  12-11.  Teeth  10  in  each  series.  L.  20  inches.  Snout  20  times 
in  total  length;  head  to  first  gill-opening  4J;  branchial  region  8;  tail 
8.  Coast  of  California  and  southward ;  not  rare.  Burrowing  from  the 
gin-openings  or  the  eyes  into  the  flesh  of  large  fishes,  and  soon  leaving 
nothing  except  the  head,  skin,  and  skeleton. 

^^{Giutrohranche  dombey  Lac. ;  MUller,  M^ul  de  I'Acad.  Berlin,  1834,  80:  Bdelloatama 
/^|«rmaGrd.;etc.)" 

Page  7 :  Lampetra  (Entosphenus)*  tridentatus  and  L.  plumhea  are  per- 
haps generically  distinct,  a^he  lingual  teeth  in  the  former  are  pectinate 
and  in  the  latter  obscurely'  tricuspidate.  The  diagnosis  of  Lampetra 
should  be  modified  accordingly. 

Page  8:  "5.  L. epihexodon^^  and  "6.  L.  astori^  should  be  suppressed, 
wthey  are  probably  identical  with  E.  tridentatus. 

Page  13:  For  "  Ginglymostomatid^ '^  read  "Scylliid^'^;  and 
under"! "for  "ventrals'^  read  "pectoral". 

Page  15 :  Somniosm  microcephalua  is  abundant  on  the  Pacific  coast 
from  Cape  Flattery  northward.  Twelfth  line  from  the  bottom :  For 
"pectorals''  read  "  ventrals ". 

Page  17:  Instead  of  "Family  VI. — Oinglymostomatida:^^  etc.,  read: 

•GUI,  MSB.  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  33,  not  characterized,    (fvrof,  within ;. 
iffv,  wedge;  from  the  small  maxillary  tooth  wedged  in  between  the  others.) 
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"  Family  VI.— SCYLLIID^. 

"(TAe  Roussettes.) 

"Sharks  with  two  dorsal  fins,  without  spines,  the  first  above  or  be- 
hind the  veutrals.    Anal  fin  present,  usually  below  the  second  dorsal; 
caudal  fin  nither  long,  with  or  without  a  basal  lobe.    Tail  not  keeled. 
Spiracles  present.    No  nictitating  membrane.    Last  gill-opening  above 
the  nx)t  of  the  iHMJtorals.    Mouth  usually  broad,  with  small  teeth,  sev- 
eral series  being  in  function.    Teeth  with  a  median  cusp,  and  1  to  4 
smaUl  ones  on  each  side.    Usually  a  distinct  furrow  at  the  angle  of  the 
mouth.    Ni>strils  near  the  mouth,  sometimes  confluent  with  it,  some- 
times pn>vided  with  cirri.    Oviparous.    Coloration  often  variegated. 
The  egg  c^ise^  quadrate,  with  prehensile  tubes  at  the  angles.*    Sharks 
of  the  warm  seas.    Genera  8  or  9 ;  species  about  30. 

^*  {ScylUtdiTy  GUnther,  viii,  400-414.) 
**  *  Xixfttrils  confluent  with  tho  moath ;  caudal  bent  upwards,  with  basal  lobe,    (trta- 

**«.  TWth  in  Itoth  jaws  in  many  series,  each  with  a  strong  median  cnsp,  and  one  or 

two  smaller  cus|v»  on  each  side ;  nasal  cirri  present GiXGLTMOsroMAy  13. 

*^  **  NiV&trilH  not  cimdueut  with  the  mouth ;  caudal  not  bent  upwards.    (SgfUitJUB.) 
**  ^  Xt^rils  ;M'paratetl  by  an  isthmus;  no  nasal  cirri ;  tail  not  serrated. 

SCTLUCM,  13  C^)- 

^  IS^-OIXOLYMOSTOMA  MUUer  ^t  Henle.''    (See  pago  la) 

♦•  IS  v^V-SCTLI.irM  CuTier. 
*\t>\vier  K^^te  Anim*!  e«!.  ^  l:^:  type  ^vyNivai  otfaJw  Cut.  =:5f mIm  #fellarit Omet) 

«« lUniy  mther  stout.  Head  moi^  or  less  short  and  hroad,  the  snoo^ 
K>w  mhI  bluut.  Mouth  nither  lar^\  Te^  smalL  sharp,  tiicnspid,  in 
aNmiI  fiYur  ix^ws.  l«;ibiul  fold  small  or  ob:«olete,  Nostrils  not  confluent 
vilh  iht^  UHMith^  ^^|Vi)nitiHl  by  a  hn^aii  isthmus  fiom  each  other,  eacb 
>ifith  a  tWn^  tl;ip  aiHl  ih^  oimis.  Spiniick>  moderate^  close  behind  the 
^^xts.  First  dorsAl  Iv^inttiivr  owr  wnirals :  i^iecond  doi^ad  nearly  over 
)Mi^.  l\iil  sk^ndor^  tu^t  much  bent  upw^uvl^;.  Spotted.  Wanner  parts 
%tf  tho  AtUutH^  and  l\icitio.  As  hoxv  nTKlerst4>oi  disdnguished  firom 
^^yi/H>»^>t<m>*  UUin\ilK\  ISlt^  ,.<  A»»Kii7«  L.\,  by  the  separate  nasal 
\^\t^    v^»  .ii,*«^  a  sl);^r^  tV\w\  /-:  .*i«.^  tv>  twir/ 


t^»>l^  JkWfcv  l^x^  X»l%  ll*Nk  >k  \nI^.  Ut^  lgtr»^Wi"^  iMis^D— rfriL    («s#a^| 
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^18  (b).  8*  Tentrlosnm  Qannaa.Swell  Shark, 

"Grayish,  tinged  below  with  yellowish.     Back  with  black  cross  bars, 
upper  parts  with  large  round  black  spots;  sides  also  with  small  whitish 
spots.    Head  very  broad  and  depressed,  broader  than  long,  and  not  half 
as  deep  as  broad.    Snout  very  blant,  projecting  little  beyond  the  month. 
Month  very  broad,  little  arched,  with  only  a  trace  of  labial  fold.    Teeth 
similar  in  both  jaws,  small,  tricuspid,  in  about  four  series,  j^  in  number. 
First  dorsal  beginning  over  middle  of  ventrals ;  second  dorsal  beginning 
behind  front  of  anal  and  ending  before  end  of  anal.    When  caught,  this 
shark  inflates  its  stomach  with  air,  like  the  TetrocUmtidcBj  till  its  diam- 
eter is  one-third  its  whole  length.    It  will  then  float^belly  upward  on 
the  water.    L.  2 J  feet.    Monterey  to  Chili ;  very  abundant  in  Santa 
Barbara  GhanneL    A  small,  voracious  shark,  often  taken  in  lobster- 
pots. 

''(Cramuuiy  BaU.  Mas.  Comp.  Zool.  yi,  167:  1880,  f  f  Scyllium  laiiceps  Aug.  Dum^ril, 
Rev.  et  Mftg.  ZooL  1853,  84,  pi.  3,  fig.  2 :  CephaloacylUum  laticepa  Jordan  &  Gilbert, 
Prw.  U.  a  Nat.  Mus.  1880,  40.)  » 

Page  19,  in  key,  after  "a'',  add : 

"|.  Embryo  not  attached  to  theatemsby  a  placenta;  teeth  aU  obtose,  without  basal 

cusps MUSTELUS,  14. 

"ly.  Embryo  attached  to  the  uterus  by  a  placenta ;  some  of  the  teeth  pointed,  each 
wiUioneor  two  basal  cusps Bhinotriacis,  14  (&).'' 

After  "/'^  add : 

"'-  Tint  dorsal  nearer  ventrals  than  pectorals ;  embryo  not  attached  to  the  uterus  by 
a  placenta Carcharikus,  18. 

^iz.  First  dorsal  nearer  pectorals  than  ventrals;  embryo  attached  to  uterus  by  a  pla- 
centa  EULAMIA,  18  (6)." 

After  '^Xf^  add : 

"jKT.  Teeth  m  upper  jaw  serrate  at  base,  in  lower  jaw  entire Hypoprion,  19  (6)." 

Page  20:  Erase  ^^20.  Mustelus  calif ornicus^,  which  is  doubtless  iden- 
tieal  witli  Mustelus  hinnulus^  and  add : 

<'  14  (&).— RHIHrOTRIACIS  Gill. 
**  {Pleuracromiflan  Gill,  1864.) 
''(Gin,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  486 :  type  Bhinotriacis  henlei  Gill.) 

^Characters  of  the  genus  Mustelus^  except  that  each  embryo  is  at- 
tached to  the  ntems  by  a  placenta.  The  teeth  are  sharper,  some  of  them 
bdng  pcHnted,  and  with  one  or  more  short  basal  cnsps.  Warm  seas. 
(/Jr>,  SDont ;  rptiaxt^j  Triacis.) 

(See  texty  <*22.  T.  henlei^ ;  coast  of  California;  not  uncommon.) 
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long,  but  wide  and  roanded,  its  length  from  mouth  greater  than  dis- 
tance between  nostrils,  which  are  nearer  snout  than  angle  of  the  mouth. 
Eye  moderate.    Teeth  j^,  their  form  as  in  E.  lamia^  the  upper  regularly 
triangular,  without  notch,  narrow  in  the  young,  the  lower  narrowly  tri- 
angular, erect,  on  a  broad  base,  all  the  teeth  distinctly  and  evenly  ser- 
rated.   First  dorsal  beginning  at  a  distance  a  littJe  less  than  its  own 
base  behind  the  pectorals,  and  ending  at  a  point  a  little  more  than  its 
own  base  behind  the  ventrals.    Height  of  first  dorsal  two-thirds  the 
depth  of  the  body ;  pectoral  reaching  past  first  dorsal.    Second  dorsal 
very  small,  not  one-sixth  the  height  of  the  first,  smaller  than  anal  and 
nearly  opposite  it.    Tail  3^  in  length.    Color  plain  light  gray.    Warm 
seas  north  to  San  Diego  Bay. 

^^Onr  specimens  differ  from  descriptions  of  E.  lamia  in  not  having 
the  first  dorsal  higher  than  the  body,  and  inserted  close  behind  the  root 
of  the  pectorals.    In  E.  obscura  and  E.  milberti  the  upx>er  teeth  are 
deeply  notched  on  the  outer  margin  ^. 
Page 24:  After  ^^Isogomphodxm  limbatus^  add: 

<<  19  (&)•— HTPOPBION  MUller  &  Henle. 

' '  (Hypaprionodon  Gill. ) 
"(Mfiller  Sc  Henle,  Plagiostomen,  1837, 34 :  type  Carcharias  macloti  Milller  &  Henle.) 

"Characters  essentially  as  in  Eulamiajlyxit  with  the  lower  teeth  entire, 
the  npper  teeth  coarsely  serrated  at  base  only,  on  one  or  both  sides ; 
lower  teeth  erect.    ('>-(),  below;  i:piov^  saw;  the  upper  teeth  being  ser- 
rated at  base.) 
^tS.  H.  brevirostris  Poey. 

"Snout  obtuse;  teeth  of  the  upper  jaw  with  the  base  serrate  on  both 
sides ;  pectoral  fins  moderate.  Bluish,  fins  without  black  spots.  (Poey.) 
West  Indies ;  occasional  on  our  Gulf  coast. 

*'  (Poey,  Synopsis  Pise.  Cubensiam,  1868,  451 :  Carcharias  Inrevirosiris  GUnther,  viii, 

r 


I 


Pages  26,  29,  30,  31:  Sphyma  zygcena^  Lamna  comubica^  Carcharodon 
rondelefiy  Cetorrhinus  maximus^  and  a  species  of  Isurus  (probably  J.  oxyr- 
fhynchtu)  occur  on  the  coast  of  Califomia. 

Page  34 :  For  the  key  to  genera  substitute : 

''*Gfll-opuiiog8rixoneftcb  side Hexanchus,  31  (6.) 

''**Gt]l-opeiuiigS8eTenon  each  side Heftranchias,  32. 
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''31  (&)•— UEXANCnUS*  Rafinesqne. 

« 

"  (NoHdanus  Cuvier.) 

"  (Rafinesqne,  Caratteri  di  Alcmii  Nuovi  Gencri,  etc.  1810,  14 :  type  Squahu  grmiu 
LinDSBus. ) 

"  Branchial  apertures  six  on  each  side;  otherwise  essentially  as  in  Hqf- 
tranchias.  Two  species  known.  (^^,  six;  ayxo^^  bend  or  sinos ;  for  gill- 
opening.) 

''41  (&)•  H.  corinas  Jordan  Sc  G\\he;tt,^Shovel-no9cd  Shark. 

<' Color  almost  black,  unspotted;  a  grayish  lateral  streak.  Head 
large,  broad,  depressed  and  blunt.  No  median  tooth  in  upper  jaw. 
About  six  pointed  teeth  in  front  of  upper  jaw,  all  entire  and  without 
basal  cusps.  Next  three  teeth  with  entire  edges  and  a  single  cusp  on 
the  outer  margin.  Eemaining  teeth  of  upper  jaw  serrate  on  the  inner 
margin,  and  with  two  or  more  basal  cusps  on  the  outer.  Median  cusp 
of  lower  jaw  very  small.  Other  teeth  with  six  cusps,  the  first  the 
largest,  the  others  regularly  smaller,  the  inner  edge  in  the  adults  ser- 
rated. Tail  long,  twice  as  long  as  head,  a  little  less  than  one-third  the 
total  length.  Scales  on  upper  edge  of  tail  enlarged.  Monterey  to  Pu- 
get's  Sound. 

"  (Jordan  &  Gilbert,  Proc.  U.  S.  Nat  Mas.  1880, 352.) 

"32.  HEPTRANCHIAS  Rafinesqne. 

^^  {Notorhynchua  Ayres.) 

''  (Rafinesqne,  -Caratteri  di  Alcnni  Nnovi  Ctoneri,  ete.  1810,  13 :  type  SquaXu»  ekierm 
Gmeliu.) 

"  Gill-openings  seven  on  each  side.    Three  species  known,    {iitrdj  seven; 
Ppdyx^oL^  gills.    The  change  of  this  name  to  "  neptanchvis^  is  hardly  justi- 
fiable.) 
"49.  If.  macalatas  (Ayres)  Girard. 

"  Sandy  gray,  with  some  round  black  spots,  larger  than  the  pupil, 
rather  si)ar8ely  placed.  Head  rather  depressed;  the  snout  broad, 
rounded ;  the  nostrils  near  it«  tip ;  spiracles  large,  nearer  the  gill-open* 
ing  than  the  eye ;  a  long  furrow  at  the  angle  of  the  mouth.    No  median 


•  The  necessities  of  nomenclature  often  require  the  substithtion  for  the  name  of 
the  typical  genus  of  a  family  of  some  less  familiar  but  earlier  name,  as  JSccandhit 
for  Noiidanus^  Carcharitu  for  OdoniMpxB,  Dasyhatu9  for  Trygorif  etc.  It  is  probably  nn- 
necessary  to  change  well-known  family  names  to  accord  with  these  changes.  Among 
onr  sharks  it  is  perhaps  better  to  retain  the  old  family  names  Odonta9pididWj  NoHdmmL 
das,  CtstratAoniiday  instead  of  Carchariida,  BexanckidtB,  and  Beterodantidc^  as  glTon  in 
the  text.  The  name  Carckariidc^  used  by  Tarions  anthers  for  the  CMcarrkkddm^  ia  in- 
eligible,  becanae  the  name  CarofcoKof  rightftiUy  belongs  to  a  genus  of  anothar  fiMnUj, 
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tooth  in  upper  jaw.    Two  small  teeth  near  together  in  front,  simple  and 

pointed;  two  a  little  larger,  behind  and  outside  of  these,  then  two 

others  directly  behind  the  first  pair.    Kext,  on  each  side,  a  tooth  much 

larger,  pointed,  with  a  conspicuous  cusp  on  the  outer  side  at  base,  and 

one  or  more  denticulations  beside.    The  other  teeth  are  larger,  similar, 

bat  more  serrated  and  more  oblique,  approaching  the  lower  teeth  in 

fonn.    The  median  tooth  in  the  lower  jaw  is  broad,  with  a  small  median 

CQsp  and  two  or  three  larger  lateral  cusps  on  each  side.    The  other 

teeth,  6  on  each  side,  are  much  broader  than  high,  with  about  4-6  sharp 

oatward-directed  cusps.     The  first  cusp  is  longest  and  bears  a  small 

tooth  near  its  base.    These  teeth  are  quite  similar  and  increase  slightly 

in  rize  outwards.    Tail  long,  2|  in  total  length,  the  caudal  fin  mostly 

bdow  it   Anal  small,  just  behind  the  small  dorsal.    Coast  of  California 

ud  northward ;  common. 

^{Kvkfrkpuihus  maculatus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  72 ;  not  Notidanua  indicua 
Cuvier,  etc.)" 

Page 36,  fourth  line :  After  " small ^  add  "or  wanting". 

Under  "  •  ^y  after  "  thick '^j  instead  of  "  usually  with  rayed'',  etc.,  read 
"with  two  dorsal  fins''.  *  * 

Under  "••",  Instead  of  the  text,  read:  "  Tail  with  one  dorsal  fin,  or 
none." 

Page  58 :  After  "  Ehinobatus  prodtictu8  "  add : 

"  t  Anterior  nasal  valve  prolonged  to  the  internal  angle  of  the  nostrils;  snout  not 
elongate.    (iSyrrAina  *  MUller  &  Henle.) 

^^19  (().  B.  exasperatas  Jordan  &  Gilbert. 
"Disk  rhombic,  about  as  broad  as  long.    The  snout  prominent,  but 

blontish  at  tip,  anterior  margin  of  pectorals  forming  less  than  a  right 

angle.    Eyes  rather  large.    Eostral  ridges  separate  their  whole  length. 

Tail  stout,  depressed,  with  a  narrow  lateral  fold,  upper  surface  entirely 
covered  with  stout,  close-set,  stellated  prickles  of  different  sizes,  largest 
on  the  bases  of  the  pectorals  and  smallest  on  the  outer  edges  of  the  fins, 
thoM  on  the  tip  of  snout  and  anterior  edge  of  the  pectorals  not  enlarged. 
Stoaty  bluntish,  slightly  recurved  spines  present  as  follows :  One  at  the 
upper  anterior  angle  of  the  eye  and  two  behind  it  5  one  large  one  at  the 
iiiddle  of  the  shoulders,  in  front  of  which  are  two  others  5  two  series  on 
tlie  shoulders  outside  the  median  line,  the  inner  of  two,  the  outer  of  two 
tofimr ;  a  series  of  about  a  dozen  on  the  median  line  of  the  back  and 
tafl ;  no  lateral  series  on  the  tail.    Sexes  similar.    Under  side  covered 

*  MOIltf  A  Henle,  Plagiostomeay  113 :  type  Syrrhina  oolumfUB  M.  &  H.     {a^,  to- 
;  Mtf  fnimt.) 
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with  shagreen,  made  of  triangnlar  dgpf f wiMfi  MjieiiUM,    B^gkm 
the  nostiils  to  the  shonMer  giidle  — ooth,  dcept  the  lower  lip,   A 
other  small  naked  aieflLS  below.    Ui^er  lip  developed.    TeeUifli 
brown,  mottkd  adid  boRed  with  Uaddsh;  a  black  Uotdi  on  hinder] 
of  pectorals  below.    Tail  rather  shorter  than  disk.    First  donal  not: 
behind  ventnls.    Snoot  one-fifth  the  length  of  disk,  twice  the  iai 
bitalspace.   San  Diego  Bay :  abnndanL  Onlyyoongqpecimens 
bot  it  is  probably  ororiTipaioos  and  theietee  not  a  JSgiOiA 

*'iFUtyriimm  txmtptwmim  Jotdan  &  GObot,  Ptoe^  U.  &  Sat.  Mm.  IflBO,  SS: 
rwyfi«#  Jortan  A  GUbert,  Flroc.  U.  &  Xai,  Mm.  1880,  S3: 

Gaxmaa,  B:iiL  Miu.  Comp.  ZouL  I^UO.  17iX) 


^4^>>  B.  trtBertetss  Joidaa  &  GObot. 

**Disk  broody  ovate,  broader  than  long.     The  snoot  xeiy 
rounded,  not  projecting,  the  angle  Canned  bj  the  peetoialB 
Tezy  obtuse;  anterior  oatline  of  the  pcctoralu  dightily  convex,  not 
lated.    Tafl  veiy  stoat,  moch  longer  than  the  disky  its  edges  witk 
broad  fold,  broader,  than  in  R.  cuna^mlML    Ptatoral  fins 
almost  to  the  tip  of  the  snoot:  rostral  ridges  wide  apart,  ooi 
inclosing  ajriangnlar  area.    Eyes  small,  wide  i^ait,  the  broad 
des  close  behind  them.    Caadal  fin  well  derd^ved  above  and 
Dorsals  similar,  their  posteiVM'  fiee   margins  veiy  convex, 
broad.  it»  width  nearly  equal  to  its  distanoe  from  tip  of  snoot,  a 
crease  passing  aroond  it  behind,  in  fktmt  of  whidi  the  lower  lip  has 
folds  of  skin :  npper  lip  not  devehq[»ed,  a  fiild  of  skin  passing  from 
angle  of  the  month  on  either  side  to  the  inner  angle  of  the 
thesce  straight  across,  inclosing  a  depressed  tiapeaiidal^i^-shiged  sm^ 
bound  below  by  the  carved  oatline  of  the  xspget  jaw.    In  thisan ttiM 
crossiVids  of  skin.     Teeth  |^.     Gill-openings  nanow.     Skin  era^ 
where,  iiKtre  and  below.  covei>ed  with  fine  shagreen,  the  pnckles  eosmr 
OD  the  ai^terior  oater  margin  of  the  pectorals  ( ^ ),  where  am  twoerflmi 
iviws  oi  r^n>3rse  spines.    Foar  strong  sinnes  on  the  tqp  of  the  aflil|| 
loniiiL^  Ok  rhombic  tigope:  foar  or  five  spines  around  each  eye.    Aksl 
series  vf  very  strong  spines  along  the  median  line  of  the  badk  and  t4 
aiid  .)  Stiles  of  similar  ones  on  each  sade  of  the  tail;  a  single  strong  ifW 
on  lie  ''..ter  e^ige  of  the  shoolder^giidle  and  two  between  flda  and  ttlj 
iLtv.ir^::  s»  i^t'S.    Color  l:ght  olive browiu  withoot diftfinrt SMttkingSn   Li' 
ik:.    r>rt  .idili  of  disk  one-tenth  nnse  than  its  lengdi;  tail  naaal|jhri( 
kii.cv:  Tii.an  disk :  sDoat  two-ninths  of  length  of  disk,  not  half 
ih.aii  w:  ::ii  of  interorbital  aroa.    Coast  of' 
cion  souihwaid :  abundant.    In  ^ite  of  its 
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genus  Platyrrhinaj  this  species  proves  to  be  viviparous.  It  is,  there- 
fore, referred  to  the  Rhinohatidce,  the  oviparity  of  Baiidce  being  the  only 
eharacter  distinguishing  the  two  families. 

''{Platyrhina  triseriata  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  33.) 

^4ft  (d),  WLm  lentig^inosas  Garman. 
'•Grayish,  with  small  ])aler  spots,  uniform  below.    Outline  similar  to 

that  of  R,  productm.  Snout  long  and  narrow,  its  ridges  close  together 
throughout.  Eyes  large,  twice  as  large  as  spiracles.  Interorbital  space 
narrow,  concave,  as  \\ide  as  nostrils  or  the  interspace  between  them. 

Distance  between  outer  angles  of  nostrils  more  than  balf  the  snout. 
Mouth  straight,  its  width  not  quite  twice  the  interorbital  space.  Dorsal 
and  preocular  spines  very  small ;  5  larger  spines  on  tip  of  snout.  Su- 
praocular and  scapular  spines  obsolete.  L.  22  inches.  Width  3  in  length; 
tail  about  2 ;  snout  to  the  mouth  5f .    Coast  of  Florida.    {Oarman.) 

"(Garman,  BulL  Mus.  Comp.  Zool.  1880,  168.)" 

Page  47,  genus  Dasyatis:  The  following  synopsis,  of  the  American 
Bpecies  of  the  genus  JDasyatiSj  or  better  DdsibatiSj  has  been  prepared  at 
«ir  request  by  Mr.  Samuel  Garman,  of  the  Museum  of  Comparative 
ZoSogy.  It  was  received  too  late  for  insertion  in  the  text.  We,  there- 
fore, place  it  here  in  the  form  in  which  it  was  written  by  its  author : 

THE  AMERICAN  SPECIES  OF  THE  GENUS  DASIBATIS.* 

By  Samuel  Garman. 

Tail  more  than  twice  the  length  of  the  disk, 
keeled  on  the  top ; 

BDoat  acute,  pointed ;  tail  very  long,  round tuberculata 

sneut  not  prominent;  tail  compressed longa 

round  on  the  top,  comi>res8ed,  with  lateral  series  of  large  tubercles ; 

snout  not  prominent ;  ant^^rior  margins  slightly  sinuous centrura 

Boont  prominent,  with  a  series  of  long,  narrow,  depressed  tubercles  on  the 

middle  of  the  back lata 

Till  len  than  twice  and  more  than  one  and  a  half  times  the  length  of  the  disk, 
with  two  expansions ; 

diflk  subcircular ;  snout  prominent sabina 

diRk  qua<lrangulnr ;  snout  not  prominent sayi 

keeled  on  the  top,  with  an  expansion  below ;  with  three  series  of  tubercles  on  the 

shoulders hastata 

Till  lem  than  one  and  a  half  times  the  length  of  the  disk, 
with  two  expanHions ; 

mouth  with  five  papillae hrcvia 

mouth  with  three  papilla)  dipterura 

*Dasffbatu$  Walbaum,  Kleiuii  Ichthyol.  Enod.  sive  Index  rerum,  etc.  1793,  35 :  typ« 
M^paxtinaea  L.    This  use  of  the  name  has  precedence  of  **l)a8i/ati»^^  Rat 

BlUl.  Nat  Mus.  No.  IG 5 
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DASIBATIS  TUBEECULATA. 

Maja  tuherculata  Lac<5p.  ii,  p.  106,  pi.  4,  fig.^1. 

Baja  tuherculata  Shaw,  Geii.  Zoiil.  v,  i)t.  '2,  p.  290,  pi.  r27. 

Tnjgon  gymnura  Miill.  Ermau's  Roise  urn  die  Erde,  p.  25,  Taf,  13. 

Trifgon  osteosticta  Miill.  1.  c.  p.  25,  Taf.  14. 

Trggon  tuherculata  Dunicril,  Elasmobr.  p.  605. 

Trygon  tuherculata  Giintlicr,  Cat.  viii,  p.  480. 

Disk  quadraDgiilar,  a  little  wider  than  long.  Snout  produced,  sharp 
pointed.  Anterior  and  posterior  margins  nearly  straight,  the  anterior 
carved  near  the  outer  angle  to  meet  the  posterior,  and  the  latter  curved 
near  the  hinder  angle  to  meet  the  inner.  Tail  nearly  three  times  the 
length  of  the  disk,  with  a  slight  ridge  above  and  a  narrow  cutaneous 
expansion  below,  roughened  with  small  spines  similar  to  those  on  the 
head,  bearing  a  long  serrated  spine.  A  row  of  elongated  tubercles  on 
the  dorsum  and  anterior  portion  of  tail  and  one  or  more  smaller  ones  on 
each  shoulder.  The  posterior  tubercles  of  the  median  row  are  so  much 
elongated  as  to  resemble  the  spine.  Mouth  much  undulated,  with  three 
papilla).  Teeth  small,  unequal.  Color  yellowish  to  olivaceous  brown, 
darkening  with  age.  The  young  are  without  scales  or  tubercles.  As 
the  animal  grows  older  and  the  tubercles  appear  a  few  scattered  asperi- 
ties appear  on  the  head;  still  later  these  increase  in  number  and  size  to 
such  an  extent  as  to  cover  the  head  and  dorsum  with  a  heavy  coat  of 
mail  made  up  of  the  closely-set  flattened  scales.  The  tubercles  of  the 
back  cease  growing  as  the  scales  enlarge,  and  ultimately  there  is  littl© 
distinction  between  them.  Usually  the  tubercle  on  the  middle  of  th6 
pectoral  arch  is  larger ;  those  on  the  tail  continue  to  increase  in  size 
with  age.  A  young  female  measures  in  length  of  body  0.0,  length  oi 
tail  28.2,  and  width  of  disk  11.6  inches. 

Cannavierias,  Surinam,  Pitra,  Bahia,  and  Rio  Janeiro. 

DASIBATIS  LONG  A. 
(Garman,  1880,  Bull.  Mus.  Comp.  Zool.  vi,  p.  170.) 

Disk  quadrangular,  about  one-sixth  wider  than  long.  Margins  nearlj 
straight,  anterior  meeting  in  a  blunt  angle  on  the  end  of  the  snout 
Outer  angles  rounded,  posterior  blunt.  Ventrals  rounded.  Tail  mon 
than  twice  as  long  as  the  bcxly,  roughened  with  snmll  asperities,  de 
pressed  anteriorly,  compressed  behind  the  spine,  keeled  above  the  com 
pressed  portion,  with  a  long,  narrow  cutaneous  expansion  on  the  lowe 
side.  Mouth  curved  with  five  papilla.  A  row  of  small  tubercles  bebini 
the  head  on  the  shoulder  girdle.  It  is  likely  that  larger  si>ecim6ii8  an 
provided  with  tubercles  on  back  and  tail. 
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DIstingnisbed  from  D.  lata  by  tho  sbape  of  the  snout  and  disk  and 
MS  keel  oil  tbe  tail,  and  from  2>.  centrura  by  Uie  straight  margins  of  the 
etctorals  and  the  keel. 

Oue  8i>ecimen  secared  at  Acapulco,  Mexico,  by  Prof.  Alexander 
i^88iz.  One  light-colored,  reddish-brown  specimen  from  Panama  by 
le  Hsissler  Expedition. 

Length  of  body  11.5,  tail  28,  and  width  of  pectorals  13.8  inches. 
ittigth  of  body  of  second  specimen,  0.3,  tail  24.5,  and  width  of  pectorals 

1.2  inches. 

Dasibatis  centrura. 


cemirmra  Hitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  p.  479. 
hrfffum  cnUrnra  Liusley,  Sillimau*8  Ain.  Jour.  Sci.  ^  Arts,  47 ,  1844,  p.  lUG. 
yffuw  eemtmra  GiU  (name  only),  Cat.  Fi^h.  E.  Coast  N.  Atuer.  p.  34. 

Disk  quadrangular,  about  one-fourth  wider  than  long.    Anterior  mar- 

[fhis  sinuous,  concave  opi)osite  the  eyes,  convex  toward  the  slightly  pro- 

Bberant  snout  and  rounded  outer  angles ;  posterior  straighter,  a  very 

Ettle  convex ;  inner  convex.    Hinder  angles  blunt.    Ventrals  truncate, 

Vith  rounded  angles.    Tail  more  than  twice  as  long  as  the  body,  much 

HMiipresse<l,  rounded  above,  with  keel  and  cutaneous  expansion  below, 

vith  one  or  more  strong  serrated  spines  at  the  termination  of  the  ante- 

itor  fifth  of  its  length,  rough  on  all  sides  with  spines  or  tubercles.    Till 

half  gix)wn  the  young  are  naked;   as  they  approach  maturity  broad 

Mellate-based,  conicixl-pointed,' irregularly-placed  bucklers  appear  on  the 

Middle  of  the  hinder  jiart  of  the  back  and  on  the  top  and  sides  of  the  tiiil. 

Very  large  exani])les  have  the  centml  portion  of  the  back  closeljMn ailed 

irith  small  llattened  tubercles.    The  bucklers  bear  more  resemblance  to 

those  of  the  Raj(r,rafliata  and  cJavata  than  to  the  t\iberc\es  of  pasfinacoj 

lattata,  or  tubcrculaia.    Mouth  arched  forward,  with  five  pai)ilL'e.    Teeth 

ID  quincunx,  blunt,  smooth.    Color  of  back  and  tail  olive  brown;  light 

1ft  white  below.    Trom  pa^ttinacaj  which  this  species  resembles  in  shape, 

it  is  distinguished  by  the  tubercles,  by  the  length  and  comi)ression  of 

^Iktail,  and  absence  of  all  trace  of  keel  or  expansion  on  its  upper  side. 

yoang  8i>ecimen  measures  from  snout  to  tail  13.8,  length  of  tail  30.5, 

width  of  pectorals  17.5  inches.    The  largest  specimen  in  the  collec- 

has  a  total  length  of  10  feet  3  inches.    Common  south  of  Cape  Cod. 

.Uy  found  northward. 

Dasibatis  lata. 

L,18B0,  Ball.  Mas.  Comp.  Zool.  vi,  p.  170.) 

gofldraDgalar,  one-fourth  wider  than  long.    Anterior  man 
ilght^  forming  a  very  blunt  angle  at  the  snout,  rounded : 
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tho  outer  extremities ;  posterior  convex ;  inner  straight  a  portion  of  their 
length.  Veiitrals  truncate,  rounded.  Snout  produced,  forming;  a 
rounded  prominence  in  front  of  the  margins  of  the  disk.  Length  from 
the  forehead  less  than  the  width  of  the  head.  A  line  joining  the  wider 
portions  of  the  disk  pjisse^  nearer  to  the  head  than  to  the  shonhlers. 
Tail  more  than  twice  as  long  as  the  body,  without  a  trace  of  keel  above; 
a  long  narrow  expansion  below  has  its  origin  opposite  that  of  thespine^ 
and  terminates  in  a  keel  which  continues  to  the  extremity,  roughened 
with  small  tubercles,  with  an  irregular  series  of  broad-based  conicid 
tubei'cles  on  eavh  side.  A  pair  of  large,  compressed,  erect  tubercles 
stands  immediately  in  frcmt  of  the  caudal  spine,  and  a  similar  odc  is 
placed  over  the  middle  of  the  i)elvic  arch.  These  suggest  a  contiimous 
series  in  larg(»r  specimens.  Three  larger  elongated  tubercles,  with 
points  directed  backward,  similar  to  those  of  I).  /ifl/f^<r<«,  occupy  the  mid- 
die  of  the  shoulder  girdle.  ]\Iouth  curved,  six  (5-G  ?)  papillae  at  the  bot- 
tom behind  the  teeth  ;  two  of  these  are  in  the  middle  in  front,  Avliere 
usually  there  is  but  one.  Color  light  olive,  probably  greenish  in  life, 
white  beh)w.  Distinguished  from  1).  centrura  by  the  prominent  snout, 
tlie  shape  of  the  tubercles  in  the  middle  of  the  back,  and  the  narroirness 
of  the  posterior  portion  of  the  disk.  Length  of  body  IC,  tail  35.3,  and 
width  of  ])ectorals  20.5  inches.  Sent  from  the  Sandwich  Islands  by 
Andrew  Garrett. 

Dasibatis  sabina. 

Trytjon  mhina  L^'siicnr.  Jour.  Ara«l.  Nat.  Sci.  Pliil.  iv,  p.  109. 
Trt/gon  ftoliina  Miill.  vt  lT«'iili',  ria;riostoinon,  p.  1(53. 
Tri/gon  nahina  Dum^ril,  EhiHiuobraucli.  p.  007. 

Disk  subcircular.  Snout  produced,  blunt.  Anterior  margins  of  the 
pectorals  concavt^  n(»ar  the  snout,  becoming  convex  toward  the  broailly 
rounded  outer  extremities;  hinder  and  inner  margins  convex.  UpiMJt 
jaw  with  a  deep  indcMitation,  recei\ing  a  corresponding  prominence  oti 
the  lower.  T(»eth  at  the  sides  of  this  indentation  much  larger,  resem- 
bling the  molars  of  Jleferodontus.  Mouth  with  five  papillae.  Tail  lestf 
than  twice  as  long  as  the  disk,  ta]>ering  to  a  fine  point,  rough  with  small 
prickles  similar  to  those  scattered  over  the  head  and  back,  a  cntaneoiv 
expansion  above,  and  a  broader,  longer  one  below.  These  end  nearh 
opposite  each  other,  the  loAver  extends  forward  under  the  spine.  Witl 
a  median  row  of  tubercles  on  the  dorsum  and  one  or  a  i>air  on  ead 
shonUler.  Distinguished  from  tuberculata  b}'  the  shape  of  the  snoat,  tb 
rounded  pectorals^  the  shorter  tail,  the  larger  teeth,  the  greater  cnrn 
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pe  of  jaws,  the  smaller  size,  and  the  two  cutaneous  expansions.  Of 
iMity  specimens  the  average  proportional  length  of  body  and  tail  is  as 
psr  and  a  half  to  eight.  In  no  case  is  the  tail  twice  as  long  as  the  disk. 
ttor  ochraceous  brown;  ventral  surface  light.  Length  of  body  of  an 
|Blt  male  9.4,  length  of  tail  15,  and  width  of  pectorals  10  inches.  Com- 
Ito  in  the  rivers  of  Florida  along  the  Gulf  coast.  Several  specimens 
rttie  collection  were  captured  in  Lake  Monroe,  at  a  distance  from  the 
fet  water,  by  Count  Pourtal^. 

^~ 

'  Dasibatis  sayi. 

I 

fcjfi  Li<«aeur,  Joar.  Acad.  Nat.  Sci.  Phil,  i,  p.  42,  fig. 
«»  wyi  DeKay,  New  York  Fauua,  Fish.  p.  37G. 
tajfi  MiiU.  et  Henle,  Plagiostomen,  p.  166. 
pKitelw  9ayi,  Storer,  Syu.  Fish.  N.  Amor.  p.  262. 
MjftM  tajfi,  DoiQ^rU,  Elasmobraach.  p.  603. 


quadrangular,  about  one-sixth  wider  than  long,  anterior  margins 
jpniy  straight,  posterior  and  inner  borders  convex,  outer  and  posterior 
rounded.    Snout  not  protruding  beyond  the  lines  of  the  margins. 

trals  rounded.  Tail  strong,  rather  more  than  one  and  a  half  times 
length  of  the  disk,  with  a  strong  serrated  spine,  bearing  a  short, 

cutaneous  expansion  behind  the  spine  on  the  upper  side,  and  a 
imger,  little  wider  one  below,  ending  nearly  opposite.  Upper  jaw  undu- 
hite<l;  lower  prominent  in  the  middle.  Teeth  small,  smooth  in  young 
Kid  females,  sharp  in  adult  males.  Three  papillae  at  the  bottom  of  the 
Kouth,  and  one  at  each  side.  Body  and  tail  naked.  Color  olive  brown 
b  adult,  reddish  or  yellowish  in  young ;  lower  suiface  whitish.  This 
jipeciea  closely  resembles  the  European  species  pastinaca.  A  corapari- 
pDQof  specimens  discovers  the  following  differences:  in  Sayi  the  ante- 

margins  form  a  more  blunt  angle  at  the  end  of  the  snout,  which  is 

prominent  at  the  apex,  the  outer  and  posterior  extremities  of  the 

rBtorals  are  rounder,  the  posterior  margins  are  more  convex,  the  disk 
broader  toward  the  ventrals,  and  the  tail  is  longer ;  in  pastinaca 
fte  lateral  and  hinder  angles  of  tbe  pectorals  and  the  lateral  angle  of 
fte  ventrals  are  marked  by  blunted  corners.  A  single  small  rounded 
fabercle  on  the  middle  of  tbe  back.  There  are  specimens  in  the  col- 
ketion  from  New  York,  Pensacola,  Bahia,  and  Eio  Janeiro.  A  young 
fanale  measured  from  snout  to  tail  7.1,  length  of  tail  11,  and  width  of 
peetorals  8.2  inches. 
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Dasibatis  hastata. 

Trygon  haalata  DeKay,  New  York  Fanna,  FiHh.  p.  375,  pi.  65,  fig.  214  9  • 
Trygon  hastata  Storer,  Syii.  Fish.  N.  Anier.  p.  2G1. 
TrggoH  hastata  Dnmcr<l,  Elasmobrancli.  p.  592. 

Disk  quadraDgular,  about  one-fourth  wider  than  long;  anterior  mar- 
gins  nearly  sti^aight,  meeting  in  a  blunt  angle  on  the  tod  of  the  snout, 
curved  near  the  outer  angle  to  meet  the  slightly  convex  posterior  mar. 
gins;  innei^borders  convex;  outer  and  hinder  angles  rounded.  Yen- 
trals  almost  entirely  covered  by  the  pectorals,  hinder  margins  convex. 
Tail  more  than  one  and  a  half  times  the  length  of  the  disk,  low-keeled 
on  the  upper  side,  a  long,  broad  membranous  expansion  below,  rough- 
ened with  small  asperities,  one  or  more  serrated  spines.  Body  smooth 
in  young,  very  old  with  scattered  small  asperities.  A  row  of  narrow 
compressed  tubercles  along  the  middle  of  the  back  and  on  the  base  of 
the  tail;  the  points  of  these  tubercles  are  depressed  and  directed  back- 
ward. On  each  shoulder,  parallel  with  the  median,  there  is  a  shorter 
row,  the  length  of  which  varies  according  to  the  age  of  the  individual 
Mouth  with  three  papilhe.  Jaws  with  more  curvature  than  those  of 
ccntrura  and  less  than  those  of  sahina.  Young  without  tubercles. 
Color  bluish  or  olivac^eous  brown,  darker  on  dorsum  and  tail,  hght  on 
lower  surface.  Measurement  of  a  young  specimen :  length  of  disk  ^'^\ 
width  10,  and  length  of  tail  14  inches.  An  adult  male  measured  2C 
inches  across  the  pectorals  and  16  in  length  of  body.  The  museum  con 
tains  specimens  from  Florida,  Cuba,  Pernambuco,  and  Eio  Janeiro. 

Dasibatis  bre^t:s. 

(rrarman,  1880,  Bull.  Miis.  Comp.  Zriil.  vi,  171.) 

Disk  quadrangular,  a  little  wider  than  long.  Anterior  margins  nearly 
str.iight,  curved  near  the  outer  extremities  to  meet  the  convex  posteriors 
meeting  in  a  blunt  angle  on  the  end  of  the  snout.  Outer  and  posterior 
extremities  of  pectorals  round,  without  trace  of  angles.  Ventrals  broad 
truncate,  with  angles  rounded.  Tail  less  than  one  and  a  half  times  thi 
length  of  the  disk,  tapering  to  an  acute  point,  depressed  as  far  as  to  thi 
spine,  thence  compressed  to  the  end  of  the  cutaneous  fold,  and  roum 
from  this  point  to  the  tip,  with  a  short  elevated  membraneous  expausioi 
behind  the  spine,  and  a  longer  and  wider  one  on  the  lower  side,  extend 
lug  below  the  former  and  the  spine.  The  expansions  have  their  hiude 
extremities  opi)Osed ;  they  end  quite  abruptly  and  are  widest  near  tb 
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terminatioD.  Mouth  with  five  papillse,  outer  small.  Teeth  small,  blunt. 
Upper  jaw  indented  in  the  middle;  lower  with  a  prominence  in  front, 
Disk  naked  in  the  young.  Adult  specimens  have  three  rows  of  tubercles 
on  the  middle  of  the  back  disposed  as  are  those  of  D.  Juistata.  A  large 
specimen  from  Payta  has  three  large,  erect,  broad-based  tubercles  in 
front  of  the  caudal  spine,  and  the  tail  rough  with  smaller  ones.  The 
sbort  rows  on  the  shoulders  contain  from  three  to  four,  and  probably 
increase  in  number  with  age,  as  is  the  case  with  the  closely  allied  Atlan- 
tic coast  species.  Color  light  grayish  or  olivaceous  brown,  reddish  near 
the  edges,  white  below,  with  round  spots  of  brownish  under  the  base  of 
the  tail.  Compared  with  D.  Iiastata  this  species  diflfers  in  the  shorter 
tail,  rounder  extremities  of  the  disl^,  and  the  shape  and  size  of  the  tu- 
bercles and  membraneous  fins.  D.  hastata  has  no  expansion  on  the  top 
of  the  tail,  and  that  on  the  lower  side  is  very  long,  of  moderate  width, 
and  tapers  gra<lually.  Those  of  D.  hrevis  are  comparatively  short  and 
broad;  they  rise  gradually  and  terminate  abruptly.  From  D.  sayi  this 
species  is  to  be  distinguished  by  the  great  development  of  the  caudal 
expansions,  their  shape  and  length,  and  by  the  tubercles  on  shoulders 
•nd  tail.  A  large  female  measures  in  length  of  body  17,  tail  23,  and 
iridtb  of  pectorals  18  inches.  A  young  male  in  length  of  body  8.1,  tail 
12,  and  width  of  i>ectorals  0.2  inches.    Peru. 

Da  SIB  AXIS  DIPTEBUEA. 
(Jordan  &  Gilbert,  1H80,  Proc.  U.  S.  Nat.  Mub.  31.) 

Disk  rhomboid,  slightly  broader  than  long ;  anterior  margins  nearly 

straight  forwards,  meeting  in  a  very  obtuse  angle;  posterior  margins 

curved ;  lateral  angles  rounded.    Tail  nearly  half  longer  than  disk,  with 

*  conspicuous  cutaneous  fold  belpw,  and  a  smaller  but  evident  one  above. 

Tpper  jaw  considerably  curved,  with  a  slight  convex  i)rotuberance  in 

femt,  which  fits  into  a  slight  emargination  in  the  lower  jaw,  which  is 

convex,  its  outlines  corresponding  to  the   curves  of  the  upper  jaw. 

Bands  of  teeth  wider  in  front  than  laterally.    Inside  of  mouth,  behind 

the  lower  jaw,  with  three  fleshy  processes.    Teeth  about  f  J?  ahout  8  in 

a  cross-series  in  the  ui)i>er  jaw,  and  10  in  the  lower.    Color  light  brown, 

Mnewhat  marbled  with  darker,  but  without  distinct  spots;  tiiil  black 

iih;  belly  white.    Skin  everywhere  i)ei-fectly  smooth  in  the  young ;  lulult 

vith  small  tubercles  along  the  back.    San  Diego,  Cal. 

Of  the  nine  species  enumerated  above  as  belonging  to  Anieritran 
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waters  one  lias  been  described  from  the  Sandwich  Islands.  It  is  iu  view 
of  the  probability  of  its  occurrence  as  an  occasional  visitor  on  our  West- 
ern coasts  that  it  is  introduced. 

As  ahcady  noticed,  in  Volume  YI,  page  172,  of  the  Bulletin  of  the 
Museum  of  Comparative  Zoology,  the  species  recently  described  by  Dr. 
Giinther,  Trygon  brachyuriis  and  Trygon  reticulatuSj  belong  to  the  genus 
Poiamotrygoriy  which  includes  the  peculiar  species  of  the  family  inhabit- 
ing the  rivers  of  South  AmericOi 


Class  IV.-PISCES. 


(The  True  Fishes.) 

Skeleton  bony  or  cartilaginous.  Skull  with  sutures ;  a  lower  jaw  pres- 
ent ;  membrane  bones  developed  in  connection  with  the  skull ;  gill-open- 
ings a  single  slit  on  each  side,  sometimes  confluent ;  gills  attached  to  bony 
arches,  normally  four  pairs  of  them,  their  outer  margins  free.  Median 
and  }>aired  fins  usually  developed;  a  lyriform  shoulder-girdle.  Exo- 
akeleton  various.  Ova  comparatively  smalL  No  "claspers".  Brain- 
difTerentiated  and  distinctly  developed.  Heart  developed,  divided  into 
an  aaricle,  ventricle,  and  arterial  bulb. 

As  here  understood,  this  group  includes  the  great  majority  of  recent 
fishes,  and  is  equivalent  to  the  Teleosteij  Oanoideiy  aud  Dipnoi  of  most 
recent  writers,  the  Actinopteriy  Crossopterygia^  and  Dipnoi  of  Professor 
Cope.  Omitting  all  notice  of  the  Dipnoi  and  the  Crossopterygia,  all  the 
members  of  which  groups  are  extralimital  and  <»onfined  to  the  fresh  waters 
of  the  tropics,  it  will  be  convenient  to  divide  the  Ameiiean  representa- 
tives of  the  class  of  Pisces  into  four  series  or  subclasses — Chondrosteiy 
Holasteij  Physoatomij  and  Phvsoclistij  the  first  and  second  including  most 
of  the  Ganoidei  of  Miiller,  the  second  and  third  the  Teleostei.  These 
groups  are  evidently  of  unequal  value,  the  Physostomi  and  the  Physo- 
duti  being  very  intimately  connected,  and  the  relations  of  the  Uolostei 
with  the  Physostomi  are  probably  more  intimate  than  their  relations 
with  the  other  Ganoids,  as  has  been  shown  by  Professor  Cope.  Never- 
theless^ these  groups  exist  in  nature,  and  their  recognition  under  one 
same  or  another  is  convenient. 

ANALYSIS  OF  THE  SUBCLASSES  OF  PISCES. 

c  Arterial  bnlb  mnscalar,  with  numerous  valves;  optic  nerves  forming  a  chiasma; 
ventral  fins  abdominal;  air-bladder  with  a  duct ;  tail  heterocercal. 

(Series  Ganoioei.*) 
%.  Ventral  fin  with  an  entire  Bcries  of  basilar  segments;  skeleton  cartilaginous. 

CllONDUOSTEI. 

M.  Ventral  fin  with  the  basilar  segments  rudimental ;  skeleton  bony..IIOLOSTEi. 

*  y^vo^f  splendor ;  from  the  cnameUed  scales. 
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aa.  Arterial  bulb  with  a  pair  of  opposite  valves;  optic  nerves  not  forming  a  cbiasma. 

(Series  Teleostei/) 
c.  Air-bladder  (if  present)  connected  by  an  air-dnct  with  the  stomach  or 
ossbpliagus ;  ventral  fins  (if  present)  abdominal,  their  basilar  segments 
rudimental,  usually  without  spines ;  parietal  bones  usually  united. 

PlIYSOSTOMl. 

oc.  Air-bladder  without  duct ;  ventral  fins  (if  present)  usaaliy  thoracic  or 
Jugular,  without  basilar  segments ;  si)incs  usually  present,  at  least  in  the 
dorsal  and  ventral  fins ;  parietal  bones  separated  by  the  supraoccipital. 

PuYSOcusn. 


ARTIFICIAL  KEY  TO  THE  FAMILIES  OF  PISCES. 

The  following  key  is  intended  simply  to  facilitate  the  identification  of 
8i)ecies*  Ko  attempt  is  made  to  indicate  the  natuial  characters  or  rela- 
tions of  the  families,  and  ouly  those  species  of  any  group  which  occur 
within  the  limits  of  the  United  States  are  taken  into  consideration. 

» 

I.— VENTRAL  FINS  PRESENT,  ABDOMINAL. 

•  Dorsal  finH  2,  the  anterior  chiefly  of  soft  rays,  the  posterior  adipose. 
A.  Body  naked. 
B.  Head  with  4  to  8  long  barhels ;  dorsal  and  pectoral  flns  each  with  a  spine. 

SiLURIDiK,  29. 
BB.  Head  withont  barbels ;  fins  without  spines. 

C.  Teeth  strong ;  dorsal  fin  many-rayed Alkpidosaurid^,  40. 

CC.  Teeth  minute ;  dorsal  fin  short Sternoptychid Ji,  43. 

AA.  Body  scaly. 

D.  Teeth  broad,  incisor-like Cuaracinidje,  32. 

DD.  Teeth  (if  pres^'nt)  pointed. 
E.  Margin  of  upper  j;iw  formed  by  the  prcmaxillaries  alone. 
F.  Dorsal  fin  nearly  median. 

G.  Body  with  phosphorescent  spot* SCOPELID^,  42. 

GO.  Body  without  phosphorescent  spots. 

H.  Head  scaly ;  scales  cycloid ;  teeth  cardiform Scopelid^,  42. 

HH.  Hca<l  naked;  scales  ctenoid ;  teeth  villiform..PERCOP8iDiE,  47. 
FF.  Dorsal  fin  posterior ;  teeth  uni*qual ;  body  elongate . .  Paraxj:pidje,41, 
EE.  Margin  of  upper  jaw  fonned  by  maxillaries  i>osteriorly. 
J.  Body  with  phosphorescent  spots ;  gill-rakers  none. 

Chauijodoxtid^,  44. 
J  J.  Bodj'-  without  i>hosphorcsceiit  spots ;  gill-rakers  present. 

Salmonid^,  46L 
••  Dorsal  fin  single,  preceded  by  free  spines. 

K.  Body  scaleless,  naked  or  with  bony  plates. 

L.  Ventral  fins  1, 1,  the  spine  strong ;  snout  moderate. 

Gasterosteidjb,  61. 
LL.  Ventral  fins  I,  5,  the  spine  slender ;  snout  prolonged. 

AULORIIYNCHIDiE,  63. 

KK.  Body  scaly ;  snout  tabular Aulosto.\iatid^  62. 

•  riXeoc,  perfect ;  btrriov,  bone. 
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'*  Doisal  fins  2,  the  anterior  of  splDes  only,  the  posterior  cbiefl^^  of  soft  rays. 

M.  Pectoral  fin  with  5  to  6  lowermost  rays  detached  and  fila- 
mentous   POLYNEMIDiE,  68. 

MM.  Pectoral  fin  entire. 
N.  Snout  tubular^  bearing  the  short  jaws  at  the  end ;  body 

compressed CENTRisciDiE,  CO. 

NN.  Snout  not  tubular. 
O.  Teeth  strong,  unequal ;  lateral  line  present. 

SPHYRiENID^,  67. 

00.  Teeth  small  or  wanting;  lateral  line  obsolete. 

P.  Dorsal  spines  4,  stout ;  anal  spines  3 . .  Mugilidjs,  65. 

PP.  Dorsal  spines  4  to  8,  slender;  anal  spine  single. 

Atherinid^,  66. 
***  Dorsal  fin  sofk-rayed,  followed  by  a  series  of  detached  finlets. 

SCOHDERESOCID^,  57. 

'***  Dorsal  fin  single,  of  soft  rays  only  or  with  a  single  spine. 
«.  Tail  evidently  heterocercal. 

b.  Body  naked ;  snout  with  a  spatulate  blade ;  mouth  wide,  without  barbels. 

POLYODONTIDiE,  25. 

66.  Body  with  5  series  of  body  shields ;  mouth  inferior,  toothless,  preceded  by  4 

barbels AciPENSERiDiE,  26. 

hbh.  Body  scaly. 

e.  Scales  cycloid ;  a  broad  bony  gular  plate ;  dorsal  fin  many-rayed. 

Amiid^,  28. 

oc.  Scales  ganoid ;  no  gular  plate ;  dorsal  fin  short Lepidosteid^,  27. 

Tail  not  evidently  heterocercal. 

<f.  Body  naked. 

e.  Throat  with  a  long  barbel;  no  caudal  filament;  month  large. 

StomiatiDvE,  45. 

ee.  Throat  without  barbel ;  caudal  fin  with  a  long  filament ;  moutb  small. 

F18TULARIID.E,  61. 

eee.  Throat  without  barbel;  no  caudal  lilamcnt ;  gill  membranes  joined  to 

the  isthmus CYPKixiDiE,  31. 

dd.  Body  scaly. 

/.  Pectoral  fins  inserted  near  the  axis  of  the  body ;  lower  pharyngeal 

bones  fully  united  ;  lateral  line  along  the 

sides  of  the  belly..  .Scomberesocid/E,  57. 

//.  Pectoral  fins  inserted  below  the  axis  of  the  body ;  lower  pharyngeals 

separate. 

g.  Vent  in  front  of  ventral  fins;  eyes  concealed Amblyopsid^,  48. 

gg.  Vent  behind  ventral  fins;  eyes  normal. 

h.  Head  scaly,  more  or  less. 

t.  Upper  jaw   not  protractile,  its  lateral  margin  formed  by  the 

maxillarics. 

j.  Teeth  cardiform ;  jaws  depressed,  prolonged Esocidjs,  51. 

jj.  Teeth  villiform ;  jaws  short Umbrid^e,  50. 

a.  Upper  jaw  protractile,   its  margin  formed  by  premaxillarics 

alone CYPRINODONTlDiE,  49. 

hh.  Head  naked. 

k.  Gill-opening   separated  by  an  isthmns;  mouth  toothless; 

lower  pharyngeals  falciform. 

I.  Dorsal  fin  with  a  serrated  spine CYPRixiDiE,  31, 

II,  Dorsal  fin  without  serrated  spine. 
m.  Dorsal  fin  with  (usually)  less  than  10  (developed)  rays; 

pharyngeal  teeth  few  (less  than  8). 

Cyprinidjb,  31. 
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mm.  Dorsal  flu  wi  th  (usnally  )  more  than  10  rays ;  pliaryngcal 

toeth  numerons Catostomidjs,  30. 

kh.  Gill-openings  not  separated  by  an  istbmns ;  lower  pliaryn. 

geal  bones  not  falciform. 
«.  Throat  without  barbel ;  no  phosphorescent  spot«. 
o.  Lateral  line  present. 
p.  Lower  jaw  with  a  gular  plate ;  teeth  villiform ; 

fins  with  scaly  sheaths Elopid^,  36. 

pp.  Lower  jaw  without  gular  plate. 

q.  Tongue  with  canine  teeth ;  maxillary  extending 

beyond  eye Hyodontid^,  35. 

qq.  Tongue  without  canines, 
r.  Mouth  black  within ;  teeth  all  pointed. 

ALEPOCEPHAI.IDiE,  33 

rr.  Mouth  pale  within ;  teeth  on  roof  and  floor  of 
mouth  blunt  and  granular. .  Ausulid^,  34. 
00,  Lateral  line  obsolete. 

8,  Lower  jaw  much  shorter  than  upper. 
t  Month    small,   toothless;    maxillary  not 
reaching  beyond  eye . .  Dorosomatid^,  3t*. 
it.  Mouth  very  wide,  the  maxillary  reaching 

much  beyond  eye ENGRAULiDiE,  39. 

88,  Lower  jaw   scarcely  shorter  than  upper; 

maxillary  compound Clupeid-E,  37. 

tin.  Throat  with  a  long  barbel ;  sides  with  phosphon^H- 
cent  spots Stomiatii>£,  45. 

IL—VEXTRAL  FINS  PRESENT.  THORACIC  OR  JUGULAR. 

A.  Eyes  unsymmetrical,  both  on  the  same  side  of  the  head Pleuronectid^,  123. 

AA.  Eyes  symmetrical. 
B«  Gill-openings  in  front  of  the  pectoral  fins. 
C'«  Body  more  or  less  scaly  or  armed  with  bony  plates. 
D.  Ventral  fins  completely  united ;  gill  membranes  joined  to  the  isthmus. 

GOBIlDiE,  104. 
DD.  Ventral  fins  separate. 
E.  Ventral  rays  I,  5. 
F.  Suborbital  with  a  bony  stay,  which  extends  across  the  cheeks  to  or  to- 
ward   the    preopercle;    cheeks 
sometimes  entirely  mailed. 
G.  Pectoral  fin  with  2  or  3  lower  rays  detached  and  free. 

Trigud^,  108, 
GG.  Pectoral  fin  entire. 
H.  Slit  behind  fourth  gill  small  or  wanting. 

I.  Anal  spines  3 ScORP-ENiDiE,  106. 

II.  Anal  spines  obsolete Cottidjs,  107. 

HH.  Slit  behind  fourth  gill  large Chiridje,  105. 

FF.  Suborbital  stay  wanting ;  cheeks  not  mailed. 

J.  Spinous  dorsal  transformed  into  a  lamellated  Aucking  disk. 

ECHEXEIDID^,  70. 

J  J.  Spinous  dorsal  (if  present)  not  transformed  into  a  sucking  disk. 
K.  Dorsal  spines  all  or  nearly  all  disconnected  from  each  other. 

L.  Body  elongate,  terete E/jlcatidje,  71. 

LL.  Body  oblong  or  ovate,  compressed. 
H«  Caudal  peduncle  very  slender,  the  fin  widely  forked. 

Cauaxgida,  75b 
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MM.  Caudal  peduncle  stontisb,  tbo  fin  little  forked. 

STROMATKIDiE,  77. 

KK.  Dorsal  spines  (if  present)  all,  or  most  of  them,  connected  by 

membrane. 
N.  Pectoral  fin  with  4  to  9  lowermost  rays  detacbed  and 

filiform POLYNEMIDiE,  Ctt. 

NN.  Pectoral  fin  entire. 
O.  Dorsal  and  anal  witb  detacbed  finlets. 

P.  Anal  preceded  by  2  free  spines Carangid^,  75. 

PP.  Anal  not  pteceded  by  2  free  spines. 

SCOMBRIDJE,  74. 
00.  Dorsal  and  anal  without  finlets. 

Q.  Lateral  line  armed  posteriorly  with  keeled  plates; 

2  free  anal  spines. 

CARANQIDiE,  75. 

QQ.  Lateral  line  unarmed. 
R.  Throat  with  2  long  barbels  (placed  just  behind 

chin) MuLLii>£,  95. 

BR.  Throat  without  long  barbels. 
8.  Vomer  with  teeth. 
T.  Dorsal   fin   continuous,   without    distinct 
,  spines. 

U.  Caudal  fin  deeply  forked;    no  pseudo- 

branchicB. .  .CoRYPH^NiDiE,  7d 

UU.  Caudal  fin  rounded;   pseudobrauchiie 

present Icosteid^,  101. 

TT.  Dorsal  fin  with  a  difiereutiated  spinous 
»  part. 

V.  Gill  membranes  joined  to  the  isthmus ; 

no  lateral  line. ..  GoBiiDiE,  104. 

V V.  Gill  membranes  free  from  the  isthmus. 

W.  Eyes  lateral. 

X.  Anal  fin  preceded  by  2  free  spines. 

-  Scales  cycloid,  minute. 

Carangid^,  75. 

—  Scales  ctenoid,  moderate. 

PoMATOMIDiE,  7G. 

XX.  Anal  fin  not  preceded    by  free 
si>iues. 

Y.  Tail  keeled CARANGiDiE,  75. 

YY.  Tail  not  keele<l. 
Z.  Anal  spines  none. 

SERRANIDiE,  86. 

ZZ.  Anal  spines  1  or  2. 

tkion  larpe,  deciduous ;  mouth  nearly  vert  ical A POGONiDiE,  89. 

cales  Binaller,  adherent;  mouth  nearly  horizontal. 

t  Anal  raysraon^  than  20 Pomatomid.e,  76. 

trAnal  rays  less  than  20 PERCiDiE,  85. 

ZZZ.  Anal  spines  3. 

t  Psc»n<lobranclna>  small,  glandular,  covered  by  skin CENTRARcniDiE,  84. 

Xt  PsendobranchicB  large,  exposed. 

•f  Front  teeth  incisor-like,  compressed Sparid2E,  88. 

^%  Front  toeth'all  pointed  ;  no  incisors. 

4  Maxillary  slipping  under  preorbital  for  its  whole  length. 

pRISTlPOMATIDiE,  87. 
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$}  Maxillary  not  slipping  under  preorbital  ]>08teriorly Serraxid^,  83. 

ZZZZ.  Anal  spines  4  to  10. 

CENTRARCHIDiE,  84. 

WW.  Eyessnperior;  mouth  nearly  verti- 
cal   URAN08C0PID JE,  KTo. 

SS.  Vomer  without  teeth. 

a.  Tail  with  a  strong  spine  on  each  sidej  teeth  incisor-like Tkuthydidje,  99. 

aa.  Tail  without  spine. 
b.  Anal  preceded  by  2  free  spines ;  gill  membranes  free  from  isthmus. 

Carangidje,  75. 
66.  Anal  without  free  spines. 
c.  Teeth  setiform ;  soft  parts  of  vertical  fins  completely  scaly ;  body  compressed 

and  elevated;  anal  spines  3  or  4. 

d.  Dorsal  fin  continuous CiLfiTODONTiDiE,  98. 

dd.  Dorsal  fin  deeply  notched Ephippid^,  97. 

oc.  Teeth  not  setiform. 

e.  Lateral  line  obsolete. 

/.  Gill  membranes  joined  to  the  isthmus Gobod-E,  104. 

ff.  Gill  membranes  free  from  the  isthmus Centrakchid^,  84. 

ee.  Lateral  line  present. 

g.  Dorsal  fin  without  distinct  spines;  no  anal  spines Icosteid^,  101. 

gg.  Dorsal  fin  with  distinct  spines. 
h.  Anal  spines  1  or  2. 
i.  Lateral  line  interrupted ;  no  slit  behind  fourth  gill. 

POMACENTRIDJB,  96. 

tt.  Lateral  line  complete,  extending  to  the  tip  of  the  caudal  fin ;   head 

scaly ScuESiDJE,  91, 

tit.  Lateral  line  complete,  extending  to  the  base  of  the  caudal. 
j.  Upper  jaw  with  posterior  canines;  dorsal  fin  continuous. 

Tkacuinid^,  102. 

jj\  Upper  jaw  without  canines ;  dorsal  fins  2 Percid^,  65. 

hh.  Anal  spines  3. 
«.  Anal  with  more  than  15  soft  rays. 

j,  rreoperclo  entire Embiotocidjs,  93. 

jj.  Preopercle  serrate Stromateid^,  77. 

it.  Anal  with  less  than  15  soft  rays. 
k.  Dorsal  spines  9  or  10. 

/.  Cheeks  and  opercles  scaly Gerrid.i:,  92, 

//.  Cheeks  and  opercles  chiefiy  naked Labrid^,  95. 

kk.  Dorsal  spines  11  to  15. 

m.  Upper  jaw  with  posterior  canines Labrid^,  95. 

mm.  Upper  jaw  without  posterior  canines. 

Jaws  with  incisors  or  molars,  or  both Sparid^,  88. 

Jaws  with  pointed  teeth  only Pristipomatid^e,  87. 

kkl\  Dorsal  spines  17  or  more ;  anterior  teeth  canine-like. 

LABRIDiB,  96w 

hhh.  Anal  spines  6 CiCHLiDiB,  94. 

EE.  Ventral  rays  more  than  I,  5. 

n.  Caudal  fin  wanting;  scales  spinous..MACRnRiD£,  121. 
fin.  Caudal  fin  well  developed. 

o.  Tail  isocercal;  ventrals  jugular GADiDiE,  120. 

oo.  Tail  diphycercal. 
jp.  Ventral  rays  about  15;  dorsal  fin  single,  eleyated. 

'Lampridid^,  80. 
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pp,  Ventral  rays  about  I,  7. 

q.  Dorsal  spines  3  or  4;  vent  anterior. 

Aphredodeoid^,  83. 
qq.  Dorsal  spines  about   11 ;   vent  normal ;  scales 

large,  very  rough. 

BERYCIDiE,  82. 

qqq.  Dorsal  spines  about  10;   vent  normal;   scales 

minute Zenidjs,  81. 

SEE*  Ventral  fins  with  or  without  spine  ;  the  number  of  soft  rays  less  than  5. 

r.  Dorsal  iin  composed  of  spines  only. 

«.  Dorsal  fin  extremely  high Bramid^,  79. 

M.  Dorsal  fin  low Blenniid^,  112. 

rr.  Dorsal  fin  of  spines  anteriorly,  of  soft  rays  pos. 

teriorly. 
t.  Pectoral  fins  entire. 
«.  Body  entirely  covered  with  series  of  bony 

plates Triglid^,  108. 

Htf.  Body  not  mailed. 
V.  Suborbital  with  a  bony  stay. 

COTTID^,  107. 
w.  Suborbital  without  bony  stay. 

BLEXNIIDiE,  112. 
tU  Pectoral  fin  divided  to  the  base  in  two  un- 
equal parts Triglid^,  108. 

rrr.  Dorsal  fin  of  soft  rays  anteriorly,  of  low  spines 

posteriorly ZoARCiDiS,  115. 

iTfT.  Dorsal  fin  of  soft  rays  only. 

«7.  Dorsal  fin  very  short ;  body  mailed. 

TRIGLIDiE,   108. 
fPir.  Dorsal  fin  very  long;    body  with 
small  scales. 
flp.  Dorsal  and  anal  joined  to  the  cau- 
dal ;  pseudobranchiaj  present. 
3^.   Gill  membranes  joined  to  the  isth- 
mus  ZOARCIDJE,  115. 

yy.  Gill    membranes  free  from   the 

isthmus OpniDiiDiE,  118. 

AST.  Dorsal  and  anal  free  from  the  cau- 
dal or  nearly  so ;    no  pseudo- 
branchiffi. 
g.  Tail  isoccrcal ;  chin  usually  with 

a  barbel Gadid^e,  120. 

ez.  Tail  diphycercal,  no  barbel. 

BROTULIDiE,  119. 

CC»  Body  scaleless,  smooth  or  armed  with  tubercles,  prickles,  or  scattered  bony 

platt^s. 
rca^t  with  a  sucking  disk. 

i.  Gill  membranes  free  from  the  isthmus  ;  no  spinous  dorsal G0BiE80CiDiE»  111. 

LA.  Gill  membranes  joined  to  the  isthmus. 

B.  Skin  smooth LiPARiDiDiE,  109. 

BB-  Skin  with  tubercles  or  spines C YCLOPTERiDiE,  110. 

Bremst  without  sucking  disk. 

C.  Vcntrals  completely  united GoDiiDiE,  104. 

CC.  Ventialfl  separate. 
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D.  Dorsal  and  anal  fins  followed  by  finlets. 

E.  Free  anal  spines  2 * Caraxgidjs,  75. 

EE.  Free  anal  spines  none ScombkiBjE,  74. 

DD.  Dorsal  and  anal  without  finlets. 

F.  Upper  jaw  prolonged  into  a  ' *  sword  " XiPHiiDiE,  72. 

FF.  Upper  jaw  not  prolonged  into  a  sword. 

.  G.  Suborbital  with  a  bony  stay Cottidje,  107. 

GG.  Suborbital  without  bony  stay. 
H.  Anal  fin  absent;  caudal  fin  rudimentary  or  directed  upward. 

Trachypterid^,  100. 
HIT.  Anal  fin  present ;  caudal  developed. 

I.  Ventral  rays  less  than  I,  5. 

J.  Dorsal  spines  none  at  all ;  lateral  line  with  prickles. 

ICOSTEIDJE,  101. 

J  J.  Dorsal  spines  very  few  (less  than  6) Batraciiid^,  114. 

JJ J.  Dorsal  spines  numerous Blenniid^e,  ll!^ 

II.  Vcntrals  thoracic,  I,  5,  or  more. 

K.  Dorsal  with  a  series  of  bony  plates  at  base Zenid^,  81. 

KK.  Dorsal  without  bony  plates  at  base. 

L.  Anal  jireceded  by  2  free  spines CaraxgiDjK,  75. 

LL.  Anal  without  free  spines Traciiinid^,  102. 

BB«  Gill-openings  small,  behind  the  pectoral  fins,  which  are  more  or  less  pedic- 

ulate. 
M.  Gill-openings  in  or  behind  upper  axil  of  pectorals; 

mouth  small.... MAL.THEii>i£,  126. 
MM.  Gill-openings  in  or  behind  lower  axil ;  mouth  large. 
N.  Head  compressed ;  no  pseudobranchiee. 

Antennariii>^,  125. 
NN.  Head  depressed  ;  pseudobranchi®  present. 

Lopniii>£,  124. 

III.— VENTRAL  FINS  ENTIRELY  WANTING. 

« 

A.  Gill-openings  ventral,  confluent  in  a  longitudinal  slit ;  body  eel-shaped. 

Syxaphobranchidje,  54. 
B.  Gill-openings  lateral,  or  not  confluent. 
C.  Gill  membranes  united  to  the  isthmus  (i.  c,  gill-openings  separated  by   an 

isthmus). 
D.  Dorsal  fin  single,  of  spines  only. 

E.  Molar  teeth  present Anarrhichadidje,  113. 

EE.  Molar  teeth  none Blexniid^,  112. 

DD.  Dorsal  fins  two,  anterior  spinous,  posterior  soft ;  teeth  incisor-like. 

Bajlistii>jS;  128. 
DDD.  Dorsal  fin  undivided,  the  spines  feeble  or  none. 
E.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  its  end  ;  body  mailed. 

F.  Caudal  fin  present;  head  in  the  line  of  the  axis  of  the  body. 

SYNGNATHII>iE,  58, 

FF.  Caudal  fin  wanting ;  head  not  in  lino  of  axis  of  body. 

HlPPOCAMPIDiE,  59. 

EE.  Snout  not  tubular. 

G.  Body  elongate,  eel-shaped. 
H.  Pectoral  fins  wanting. 

I.  Gill-openings  very  small Muilenidjb,  52L 

II.  Gill-openings  moderate v.Anquiludje,  59L 

HH.  Pectoral  fins  ][>re8ent. 
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J.  Jawsiittenaate,  forming  a  long,  snipe-like  benk. 

Nemichthyid-s,  56. 
JJ.  Ja^ni  not  attennate. 

K.  Tail  tapering  into  a  filament Saccop^iaryngidje,  54. 

KK.  Tail  not  filamentoos. 

M.  Maxillaries  and  premaxillaries  distinct Zoarcid^,  115. 

MM.  Maxillaries  and  premaxillaries  more  or  less  coalescent 

with  vomer  and  palatines. 

ANOUlIXIDiE,  53. 
QQ.  Body  not  eel-sbai>ed. 

N.  Breast  with  a  sncking  disk. 

O.  Skin  smooth Liparidid^,  109. 

00.  Skin  tubercular C  yclopterid^,  110. 

NN.  Breast  without  sncking  disk. 

P.  Teeth  in  each  jaw  confluent  into  one. 
Q.  Body  compressed,  rongh ....  ORTHAOORisctDiB,  131. 
QQ.  Body  not  compressed,  spinous.. DiODONTiDiB,  130. 
PP.  Teeth  in  each  Jaw  confluent  into  two. 

TETRODONTIDiE,  129. 

PPP.  Teeth  separate. 

R.  Body  enveloped  in  a  bony  box...  OsTRACiiDiB,  127. 

RR.  Body  not  mailed .  ^ Stromateidjb,  77. 

OC.  Gin  membranes  free  from  the  isthmus. 

S.  Vent  at  the  throat. 
T.  Vertical  fins  confluent ;  body  eel-shaped. 

FlERASFERID^,  117. 

TT.  Vertical  fins  separate ;  body  oblong. 

Amblyopsid^,  48. 
SS.  Vent  i>osterior. 

U.  Caudal  fin  wanting ;  body  naked. 

Tkichiuridje,  73. 
UU.^  Caudal  fin  present. 
V.  Upper  jaw  prolonged  into  a  swonl. 

XlPUIIDiB,  72. 
VV.  Upi)er  jaw  not  prolonged  into  a-  sword. 
W.  Body  ovate,  much  compressed. 

STROMATEIDiE,  77. 

WW.  Body  oblong  or  elongate. 
X.  Gill  membranes  broadly  united ;  teeth 
present. 
Y.  Dorsal  fin  of  spines  only. 

BLENNIIDiE,  112. 

YY.  Dorsal  fin  of  soft  rays  only. 

COXOROOADIDiE,  116. 

YYY.  Dorsal  fins  2,  anterior  spinous, 

posterior  soft Cottid^,  107. 

XX.  Gill  membranes  separate. 

Z.  Jaws  toothless,  the  lower  jaw 
projecting ....  AMMODYiiDiE,  69. 
ZZ.  Jaws  with  teeth,  lower  not  pro- 
jecting  OPHIDHDiB,  lid. 

BolL  If  at  Mas.  No.  16 6 
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Subclass  CHONDROSTEI. 

{The  Sturgeons.) 

Skeleton  partly  cartilagiaoos.*  Ventral  fin  abdominal,  with  an  entire 
Beries  of  basilar  segments.  Kosuboperculam  or  preopercalam.  Brandii- 
ostegals  (single  or)  wanting ;  a  prsecoracoid  arch  ;  no  symplectic  bone. 
Mesopterygium  distinct;  interclavicles  present.*  Arterial  bolbwith 
several  pairs  of  valves.  Optic  nerves  forming  a  chiasma.  Intestioe 
with  a  spind  valve.  Air-bladder  connected  by  a  duct  with  the  cdsophar 
gus.  Tail  heterocercal,  its  fin  with  fulcra.  Skin  naked  or  armed  witk 
bony  plates.    This  group  comprises  two  orders. 

(Order  Ckondrostei  Giinther,  viii,  33^-347.    x^^P^^i  cartilage ;  bariov,  bone.) 

ANALYSIS  OF  ORDERS  OF  CHONDR08TEI. 

* MaxiUary  and  iutoropercle  obsolete;  skin  naked;  branchihyals  cartilaginoiis;  &i^ 
bladder  cellular •. SeulchostomIi  0. 

**  Maxillary  and  interopercle  present ;  skin  with  bony  shields ;  branchihyals  oaseoUt 
air-bladder  simple Glaniostoio,  E 

Order  G -SELACHOSTOMI. 

(The  Paddle-Jishes.) 

A  praecoracoid  arch ;  no  symplec^c  bone ;  premaxiUary  forming  moath 
border ;  no  siibopercnlum,  preoperculum,  nor  interoperculum ;  mes(q[)- 
terygium  distinct;  basihyals  and  superior ceratohyal not  ossified;  inter- 
clavicles present;  maxillaries  obsolete;  branchihyals  cartilagin0a& 
This  order  contains  but  one  family,  Polyodontidce.  (<re>la;^,  shark ;  tfr^M*? 
mouth.) 

Family  XXV.— POLYODONTID^. 

{The  Paddle-fishes.) 

Body  fusiform,  little  compressed,  covered  with  mostly  smooih  skiiL 
Snout  prolonged,  expanded  into  a  thin,  flat  blade,  the  inner  portioi 
formed  by  the  produced  nasal  bones,  the  outer  portion  witli  a  TeticiiMf| 
bony  frame- work,  the  whole,  somewhat  flexible.    Mouth  broad,  tuuH 
nal,  but  overhung  by  the  spatulate  snout,  its  border  formed  by  thf  **■■ 
maxillaries,  the  maxillaries  being  obsolete.    Jaws  with 

*  The  osteological  characters  here  and  elsewhere  in  this  wn 
Cope's  **  Coutribntion  to  the  Ichthyology  of  the 
800. 1870. 
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nous  teeth.  Simflar  teeth  on  the  palatines.  'So  tongae.  Spirades 
present.  Opercolam  radimentaiy,  its  skin  produced  behind  into  a  long, 
icate  flap.  No  psendobranchisB  nor  opercolar  gill.  Gills  4}.  Gill- 
nkers  loog,  in  a  double  series  on  each  arch,  the  series  divided  by  a  broad 
membrane.  Gill  membranes  considerably  connected,  ft'ee  fh>m  the  isth- 
mag.  A  single  broad  branchiostegal.  No  barbels.  Nostrils  double,  at 
base  of  blade.  Lateral  line  continuous,  its  lower  margin  with  short 
branches.  Dorsal  fin  well  back,  of  soft  rays  only.  Anal  similar,  rather 
fiirther  back.  Tail  heterocercal,  the  lower  caudal  lobe  well  developed, 
fio  that  the  fin  is  nearly  equally  forked.  Sides  of  the  bent  x>ortion  of  the 
tail  armed  with  small  rhombic  plates.  Caudal  fin  with  fulcra.  Pec- 
torals moderate,  placed  low.  Yentrals  abdominal,  many-rayed.  Air- 
bladder  cellular,  not  bifid.  Pyloric  c(Bca  in  the  form  of  a  short,  broad, 
branching,  leaf-like  organ.    Intestine  with  a  spiral  valve. 

Two  genera  known,  Polyodan  and  PsephuruSj  each  of  one  species.  Sin- 
gular fishes,  inhabiting  the  fresh  waters  of  the  United  States  and  China. 
Thej  feed  chiefiy  on  mud  and  minute  organisms  contained  in  it,  stirring 
it  up  with  the  spatulate  snout. 

{Pdffodantida  Gtinther,  viU,  346-^7.) 
*Gill-rakerB  very  Ane  and  namerons;  caudal  fulcra  small  and  nnmerons. 

POLTODOKi  46. 

46.— POLTODOHr  Lac^pMe. 

PaddU-fishes. 

(Spatularia  Shaw :  Platirostra  Le  Sneur.) 
lic^pMe,  Hiflt^  Nat  Poiss.  i,  402,  1798:  type  **Polyod<m  feuille"  =  P.  folium  Blocb.) 

Gill-rakers  exceedingly  numerous,  very  slender ;  spatula  broad.  Cau- 
dal fulcra  13  to  20  in  number,  of  moderate  size.  Bivers  of  the  United 
States.    {koXu^j  many ;  6d(byj  tooth.) 

tS.  P.  spatlmla  (Walb.)  J.  &,  Q.^Paddl^flsh  ;  Spoon-Wl  Cat;  Duck-lHll  Cat 

Color  olivaceous,  rather  pale.  Opercular  flap  very  long,  nearly  reach- 
ing to  ventrals.  Spatula  broad.  Premaxillary  extending  far  behind 
the  small  eye.  Skin  smooth,  or  nearly  so,  except  the  rhombic  plates  on 
fte  sides  of  the  taiL  Yentrals  near  the  middle  of  the  body ;  dorsal 
mm  behind  them;  anal  mostly  behind  the  dorsal,  and  somewhat 
;  Oose  fins  somewhat  &lcate.  Fin-rays  slender.  Spiracle  with 
wtebHtwL  Isthmus  papfllose  in  theyoung.  Spatula  2^  to  4  times 
M0  kead,  with  opercular  flap,  more  than  half  length. 
»  flap,  about  6.    D.  60-60j  A.  60-65;  V.  45. 
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L.  5-6  feet    Mississippi  Valley  and  rivers  of  the  Soathem  States ;  gen- 
erally abundant. 

(Squaltt8  spathuJaWBlhanm,  Artedi  Pise.  1792,  522:  "Polyodom  fcuUU^  Lac^pMe, 
Hist.  Nat.  Poiss.  i,  402:  P.  folium  Schneider  ed.  Blocb,  Syst.  Ichth.  457:  Spatulana 
reticulata  Shaw,  Gen.  Zool.  1804,  v,  362 :  Platiroatra  edentula  (adult)  Le  Sueur,  Jociiiu 
Aoad.  Nat.  Set.  Phila.  227 :  P.  folium  Giinther,  346.) 

Order  H.-GLANIOSTOMI. 

{The  Sturgeons.) 

A  prsecoracoid  arch.  No  symplectic  bone.  Maxillary  present  No 
sabopercalum  or  preopercnlum.  Interoperculum  present  Mesopteiy* 
gium  distinct  Interclavicles  present  Basihyals  and  superior  cerato- 
hyal  not  ossified.  Branchihyals  osseous.  This  group  is  composed  of  the 
single  fftmily  Acipenseridce.    {jla-jt^^  a  cat-fish,  Silurus ;  trrofiaj  mouth.) 

Family  XXVI.— ACIPENSERID^. 

{Hie  Sturgeons.) 

Body  elongate,  subcylindrical,  armed  with  five  rows  of  bony  bucklen, 
each  with  a  median  carina  which  terminates  in  a  spine.  A  median  do^ 
S4il  series,  and  a  lateral  and  abdominal  series  on  each  side,  the  abdomi* 
nal  series  sometimes  deciduous.  Between  these  the  skin  is  rough,  with 
small  irregular  plates.  Snout  produced,  depressed^  conical  or  subspat- 
ulate.  Mouth  small,  inferior,  protractile,  with  thickened  lips.  Ho 
teeth.  Four  barbels  in  a  transverse  series  on  the  lower  side  of  the 
snout  in  front  of  the  mouth.  Eyes  small ;  nostrils  large,  double,  in  front 
of  eye.  Gills  4.  An  aocessorj'  oi>ercular  gill.  Gill  membranes  united 
to  the  isthmus.  No  branchiostogals.  Maxillary  bone  distinct  fipom  the 
premaxillar>%  Head  covereil  with  bony  plates  united  by  sutures.  Fin- 
mys  slender,  all  articulated.  Vertical  fins  with  fiilcra.  Pectorals 
placeil  low.  Ventrals  many-rayed,  behind  middle  of  body.  Dorsal 
placoil  posteriorly.  Anal  somewhat  behind  it,  similar*  Tail  hete^ooe^ 
cAil,  the  lower  caudal  lol>e  develoiKHl.  Air-bladder  large,  simple,  cofr 
necteii  with  the  oesophagus.  Pseudobranchiie  small  or  obsolete.  BtDtn* 
aeh  without  blind  s;k\  Rectum  with  a  spiral  valve.  PaiusareaB  dividel 
into  pyloric  appendages.  j 

Large  fishes  of  the  seas  and  firesh  waters  of  nortlieni  ifckNUb   M^  ''^ 
of  the  species  are  migratory,  like  tlie  tmlmnnt  v^ 
same  waters.     Genera  2,  apecfaB  mbov^ 
tunes  thttt  number  have  ben  div 
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iDy  have  been  unduly  multiplied,  particularly  by  Augaste  Dam^ril, 
who  has  found  upwards  of  forty  of  them  in  the  museum  at  Paris. 
The  actual  number  of  American  sturgeons  does  not  exceed  7,  and  is 
more  likely  still  less.   The  changes  with  age  are  considerable;  the  snout 
in  particular  becomes  much  shorter  and  less  acute,  and  the  roughness 
of  the  scales  is  greatly  diminished;  the  ventral  shields  sometimes  disap- 
pear altogether.    The  number  of  plates,  although  one  of  the  best  spe- 
cific characters,  is  subject  to  considerable  variations. 

(Adpnuerida  GUnther,  viii,  332-345.) 
*8pincle8  present ;  snout  snbconic ;  rows  of  bony  shields  distinct  throughout. 

ACIPENSBR,  47. 

**8piiiele6  obsolete ;  snont  subspatulate ;  rows  of  bony  shields  confluent  on  the  taU. 

SCAPHIRRHYNCHOPS,  48. 

4Y.~ACIPENSC:R*  Linn^us. 
Sturgeons. 

(Artedi,  Linn.  Syst.  Nat. :  type  Acipenwr  aturio  L.) 

Snout  subconical,  more  or  less  depressed  below  the  level  of  the  fore- 
head. A  small  spiracle  over  the  eye.  Caudal  peduncle  moderately 
kng,  deeper  than  broad,  the  rows  of  bony  bucklers  distinct  to  the  base 
of  the  caudal  fin.  Tail  not  produced  into  a  filament,  its  tip  surrounded 
hy  the  caudal  rays.  Gill-rakers  small,  narrowed  or  lanceolate.  Pseu- 
dobranchiae  present.'  Species  numerous.    (Latin  acipenser,  a  sturgeon ; 

ftom  axt^j  point  5  Trcvra,  five  f ) 
M«  A«  Stiuio  L. — Common  Sturgeon. 

Soout  rather  sharp,  nearly  as  long  as  the  rest  of  the  head,  becoming 
comparatively  shorter  and  blunter  with  age.  Barbels  nearly  midway 
hetween  mouth  and  tip  of  snout,  shortish,  not  reaching  the  mouth. 
Gfll-rakers  small,  slender,  i)ointed,  sparse,  not  longer  than  the  pupil. 

*1L  Dnm6ril  (Hist.  Nat.  Poiss.  ii,89)  divides  this  group  into  six  subgenera,  as  fol- 
lows: 
c  Spines  of  dorsal  shields  situated  near  their  middle.    (Mesocentres,) 
h.  Stellate  plates  none. 

c  Scntella  (between  large  shields)  disposed  without  order Huso. 

oe.  Scntella  disposed  in  quincunx Acipenskr. 

Hl  Stellate  plates  nnmerons Antackus. 

M.  Spinet  of  dorsal  shield  at  the  posterior  extremity.    (Opisihocentres.) 
[  d.  BteUate  plates  none. 

e.  Lip  emarginate Sterletus. 

ML  lip  entire Lioniscus. 

iil»tes  niimeroos Helops. 

^ifpn  may  frequently  belong  to  two  or  more  of  these 
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Folera  loagliiali,  not  enlarged.  Lower  lobe  of  teO  nUier  ib 
of  tail  vitli  regalar  rhombic  plates.  Plates  mesocentnnB,  n 
Anal  smaller  than  dorsal,  placed  mostly  below  it.  Antei 
pectoral  thickened.  "Skin  with  very  small  nwgh  ptnntl  ta4 
young  examples ;  in  older  ones  these  ossiflcadons  an  broad 
substellate,  and  more  or  less  regnlarly  arranged  in  obliqiie  M 
40-4t;  A.  2&-30.  Dorsal  plates  11-U;  lateral  27-30;  Tentnlil 
11.    Atluitic  Ocean ;  ascending  rivers  of  Enrope  and  "SvOi  A 

Var.  oxrrrhrnclins  (Mitchill),  the  American  Stoi^feon^  has  Itoi 
ber  of  lateral  plates  generally  fewer — 27-29  instead  of  29-36,  as  ill 
pean  examples.  The  stellate  ossifications  are  also  sud  to  be  ■ 
what  roDgher  than  in  the  European  form.  MassachnaettB  to  EM 
abundant 

(L.  SjBt.  Kat.;  OEUitlier,  viii,  342:  Adpenter  (UyrtjnuhM  Mitchill,  Ttm.  li 
Phil.  Soc.  N.  Y.  i,  462,  aod  of  moat  Americau  writora.) 

TS.  A.  tratumantaDOS  Rlebai:aaon.—  JFkUe  Sturgtom;  ColutM*  Mmr  &m 
Sacmmeslo  Sl>trgeo». 
Color  dark  grayish,  scarcely  olivotiiigt'd,  and  without  a 
ail  shields  mesoceutrous,  with  a  compressed  Muntish  spine,  l 
anteriorly  often  serrated,  and  followed  behind  by  a  compn 
Lateral  shieldii  rather  opistboceutrous.     Skia  with  stellate  n 
but  smoother  than  io  A.  mediroatris.    Snout  sharp  in  the  ] 
comiag  rather  blunt  and  short  in  tlio  adult,  when  it  is  b 
shorter  thaa  the  rest  of  the  bead.    B;irbels  rather  nearer  tttll 
snout  thau  to  the  mouth.    Gill-rakers  comparatively  long,  I 
3  times  as  high  as  broad,  about  2G  in  uumbcr.     Upper  li 
with  rhombic  plates.    First  caudal  fiilcrii  m  ^ Wv.^  imd  1»«lw 
and  granular.    Lower  lobeof  caudal  r:it!  i '.  <l)o»^,l 

shorter  than  upper.     Dorsal  plata*-^ ;  l.ii<  '    I    <'    >'.  n-iuitt- 
veutral  10.    Anal  fin  Qumnbelb^Uoi 
length;  head  4.    Pacdi^^^BlHiili  lo  lOtmno 
mento,  Columbia,  i 
Reaches  a  weight  c 
(Richardson,  1 

nutrif  (young)  A 

and  bnuJtyrSj/n 

73.  A.  I 

Co/or  olS 
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hooked  spine.    Skin  very  rongh.    Snoat  abont  as  in  Jl.  transmontanus, 
sharp  in  the  yooog,  becoming  blunt  with  age,  usaally  rather  shortei 
than  the  rest  of  head.    Barbels  nearly  midway  between  snoat  and 
month.    Oill-rakers  scarcely  higher  than  broad,  about  17  in  number. 
Upper  lobe  of  tail  with  some  scattered  plates.    Caudal  fulcra  not  en- 
larged.   Lower  lobe  of  caudal  short  and  blunt,  little  more  than  half  the 
length  of  the  upper.    Dorsal  plates  10 ;  lateral  2S-30 ;  ventral  9.    Anal 
fin  abont  half  below  the  dorsal.    D.  37 ;  A.  30.    Depth  7^  in  length  j 
head  4|.    Pacific  coast,  ascending  the  rivers  from  San  Francisco  north- 
ward, reaching  a  large  size.    Less  abundant  than  A.  transmontanus; 
notosftd  for  food,  being  reputed  poisonous. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  15;  Gttnther,  yiii,  342:  AcipeMer  agaasizi  Gtlnther, 
Tiii,344:  Aeipenaer  acutirostris  Giinther,  viii,  344;  not  of  Ayies.) 

YY.  A*  mbiciindas  Le  Suenr. — Lake  Sturgeon;  Ohio  Sturgeon;  Black  Sturgeon; 
Sttme  Sturgeon  ;  Hock  Sturgeon, 

Blackish  above,  sides  paler  or  reddish.  Body  comparatively  elongate; 
sooQt  slender  and  long  in  the  young,  becoming  quite  blunt  with  age, 
when  it  is  considerably  shorter  than  the  rest  of  the  head ;  shields  large, 
mgh  with  strongly  hooked  spines,  becoming  later  comparatively 
smooth.  Skin  with  minute  rough  plates.  Ventral  shields  growing 
unaller  with  age,  and  finally  deciduous.  Dorsal  shields  13  (11-16); 
lateral  shields  (34)  30-39;  ventral  i^lates  8-10.  D.  35;  A.  26.  L.  6 
feet.  Weight  50  to  100  pounds.  Mississippi  Valley,  Great  Lakes,  and 
northward.  Our  common  fresh- water  sturgeon,  usually  not  descending 
to  the  sea. 

(Le  Saenr,  Trans.  Amer.  Phil.  Soc.  i,  1818, 388:  Acipeneer  maculoeus  Le  Sueur,  Traus. 
Amer.  Phil.  Soc.  i,  393:  Acipeneer  rupertianue  Richardson,  Fauna  Bor.-Aioer.  iii,  311: 
Adpeneer  oarhonariuSf  Jcevie,  and  rhynchame  Agassiz,  Lake  Superior,  271,  276 :  Acipeneer 
nhiandue,  maculo8us,  Knd  liopdtie  Giinthcr,  viii,  338, 339, 341 ;  Milner,  Kept.  U.  S.  Fish 
Coin.lW2-73,67.) 

Y8«  A*  breTirostris  Le  Sueur. — Short-nosed  Sturgeon, 

''Snout  very  whort  and  obtuse,  about  one-fourth  of  the  length  of  the 
kead.  Barbels  short,  simple.  Osseous  shields  rather  small  and  distant 
fitmi  one  another,  finely  radiated  and  granulated ;  8-10  on  the  back, 
8-28  on  the  sides,  6-8  along  the  abdomen.  Skin  very  sparingly  cov- 
flrad  with  minute  prickles  and  very  small  scattered  ossifications.  The 
part  of  the  anal  below  the  dorsal.    D.  30."    {Ounther.)    Cape 

.  FhiL  8oo.  1,390;  GUnther,  yiii,341.) 
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48.-8CAPHIRBHTIirCHOPS  Gili 
Shovel-nose  Sturgeons. 

(SoapJUrAjfficAMa  Heckel,  Ann.  Wiener  Mas.  Natorgesch.  i,  1835, 71 ;  preoccupied  in  c 

tiiology.) 
(Setqfhtrhynchops"  (GiU.  MSS. )  Jordan  &  Copeland,  BolL  Buff.  Soc.  Nat.  Hist.  1876, 

type  Acipenser  platorynckua  Bafineeque. ) 

Snout  broail,  depressed,  subspatolate  or  shovel-shaped.  No  spira 
Caudal  peilaucle  very  long,  strongly  depressed,  broader  than  d< 
Bows  of  bony  bucklers  confluent  below  the  dorsal  fin,  forming  a  c 
plete  coat  of  mail  on  the  taiL  Tail  produced  in  a  filament  beyond 
oaudal  fin.  Gill-rakers  somewhat  fem-shaped.  Pseudobranchise  o1 
lete.  Species  about  4,  inhabiting  the  firesh  waters  of  the  United  Sti 
and  Centnil  and  Eastern  Asia.  {<rxdipr^j  spade;  /^Oyxo^y  snout;  otp^  app 
ance.) 

TO.  S.  plafyrrliyBChvs  (Rafineeqne)  Gi\LSkoreUmc9ed Siwrgeou;  WkUeStmri 

Body  eloug;ite^  ta[)ering  into  a  slender,  depressed  tail,  which  exte 
beyond  the  caudal  fin  in  the  form  of  a  filament.  This  filsunent  is  1 
mud  slender  in  the  young,  but  is  frequently  lost  in  the  adult.  B 
shields  opi$thocentrous,  sharply  keeled,  the  series  confluent  below 
dorsal,  obliterating  the  smaller  plateis  between.  Two  occipital  pi 
with  short  keels.  A  spine  in  firant  of  eye,  and  one  at  the  posterior  € 
of  the  rostnd  ^*  shovel  ^ ;  snout  in  the  young  with  a  few  spines.  Bar 
MMi^r  nH>uth  than  tip  of  snout;  Gneateist  width  of  head  about  hall 
length*  None  of  the  f^ilci^  enlarged.  I>arsal  and  anal  smalL  I 
partly  below  dorsal.  Gill-mkers  smalL  lamellate,  somewhat  fui-sha] 
emling  in  3-4  in^nt^  Dorsal  shields  KVIS :  lateral  41-16;  ventral 
13.  llea^l  4  in  length.  L.  5  (eet«  Mississif^n  Valley  and  streami 
tlM"  Westx^m  and  SiMithem  States :  common. 

Si  Bou<k<:  HOLOSTEL 

^ek^Hx  Khvv.  VexiTrAl  &n  aKK^«iiiial«  with  the  basilar  aei^meots  n 
■ieiil;iur>\  as  in  %Hxtiiiao  &$^h<NS.    l^aMury  n^lii  of  p^^s^mor  hnib  genen 
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forming  most  of  the  margin  of  the  upper  jaw ;  the  maxillary  transvei 
divided  into  several  pieces.  Lower  jaw  composed  of  as  many  piece 
in  reptiles.  Coronoid  present.  Both  jaws  with  an  onter  series  of  a 
teeth,  followed  by  one  (or  two)  series  of  large  teeth,  besides  whid 
the  jaws,  vomer,  and  palatines  are  series  of  small,  close-set,  rasp-like  U 
Tongue  toothless.  Large  teeth  of  the  jaws  conical  in  form,  pointed 
striate,  placed  at  right  angles  to  the  jaw.  These  large  teeth  rest,  ace 
ing  to  Agassiz,  in  a  rather  deep  furrow,  protected  on  the  outside  by 
raised  border  of  the  jaw,  and  on  the  inside  by  a  ridge  of  the  s 
nature.  These  teeth  are  pierced  in  the  centre  by  a  foramen,  wl 
communicates  with  the  maxillary  canal,  and  through  which  the  ne 
and  blood  vessels  enter  the  pulp  cavity  of  the  tooth.  The  forms  of 
folded  layers  of  dentine  within  the  teeth  are  peculiar.  Pharyng 
with  rasp  like  teeth.  Tongue  short,  broad,  emarginate,  free  at  tip. 
temal  bones  of  skull  very  hard  and  rugose.  Eyes  smalL  Nostrils  i 
the  end  of  the  upper  jaw.  An  accessory  gill  on  the  inner  side  of 
opercle.  Pseudobrancbise  present.  Ko  spiracles.  Oills  four,  a  slii 
hind  the  fourth.  Branchiostegals  3.  Gill  membranes  somewhat 
nected,  fr#e  from  the  isthmus.  Gillrakers  very  short.  Air-bladder  a 
lar,  lung-like,  somewhat  functional,  communicating  by  a  glottis  witb 
(esophagus.  Fins  with  fulcra.  Dorsal  fin  short,  rather  high,  poste 
nearly  opposite  the  anal,  which  is  similar  in  form.  Tail  heterocei 
in  the  young  produced  as  a  filament  beyond  the  caudal  fin.  Gai 
convex.  Yenti-als  nearly  midway  between  pectorals  and  anaL  I 
toral  and  ventrals  moderate,  few-rayed.  Yertebr»  with  ball-and-so< 
joints  (apisthoccelian).  Stomach  not  co&cal.  Pyloric  appendages  noi 
ous.  Spiral  valve  of  intestines  rudimentary.  Fishes  of  the  fresh  w» 
of  North  America.  Genera  1  or  2  5  species  probably  3  or  4,  altho 
more  than  40  have  been  described.  These  fishes  are  of  much  inte 
to  geologists  from  their  relationship  to  extinct  Ganoid  types. 

(LepidosteidiB  Giinther,  Tui,  328,  331.) 

*  Large  teeth  of  the  upper  jaw  in  a  single  ^ries  (in  adult) LxFmo8TBU8 

**  Large  teeth  of  upper  jaw  in  two  series L1THOLEFI8 

40.— I^EPIBOSTEUS  Lao^pMe. 
Oar  Pikes. 

(L^i909teu$  Lac^pMe,  Hist.  Nat.  Poias.  t,  331, 1803:  type  LtpiBOtdmit  ^mUlklM 
Ikax  099emM  Lt,) 

This  genus  is  cbaraotensed  by  fhe  piesenoe  of  but  one  lOW  of  k 
teeth  m  each  Jaw.   Iliin  an  i&  liie  iqn^  Javi  llnrt^  liMi      ariwii 
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smally  sharp,  even  teeth,  then  the  series  of  large  teeth,  some  of  the 
anterior  teeth  being  nsaally  movable.     Next  comes  a  series  of  fine 
teeth,  in  one  row  in  front,  becoming  a  band  behind.    Then  the  vom- 
erine teeth  also  in  a  long  band,  and  posteriorly  outside  of  the  vomerine 
band  a  palatine  band.    These  bands  on  the  roof  of  the  month  are  fre- 
qnently  somewhat  confluent  or  irregular.    In  young  specimens  some 
of  the  palatine  teeth  are  often  enlarged,  sometimes  forming  a  regular 
series.    Lower  jaw  with  an  outer  series  of  small  teeth,  then  a  series  of 
large  teeth,  then  a  broad  band  of  fine  teeth  on  each  side.    Ko  teeth  on 
tongue.    Each  of  the  large  teeth  fitting  into  a  depression  in  the  op- 
posite jaw.    Waters  of  the  United  States.    {Xen't^j  scale;  dtrriov^  bone.) 

'  Beak  long  and  slender ;  the  snout  more  than  twice  the  length  of  the  rest  of  the 
head.    {LepidotteuB.) 

M*  Im  OflSeus  (L.)  Agasslz. — Long-nosed  Gar;  Bill-fiah;  Common  Gar  Pike, 

OUvaceous,  pale  and  somewhat  silvery  below.  Vertical  fins  and  pos- 
terior part  of  the  body  with  round  black  spots,  which  are  more  distinct 
in  the  young.  Very  young  with  a  blackish  lateral  band.  Snout  a  little 
more  than  twice  the  length  of  the  rest  of  the  head,  its  length  15-20 
times  its  least  width.  Head  3  in  tength ;  depth  12.  D.  8 ;  A.  9. ;  Y. 
6;  P.  10;  Lat.  1.  about  62.  L.  about  5  feet  Great  Lakes  and  rivers 
of  the  United  States  from  Vermont  to  the  Rio  Grande ;  generally  abun- 
dant* 

{Ewx  oesetu  Linn.  Syst.  Nat. :  Lfpieosteus  oryurua  Raf.  lohtb.  Oh.  73 :  Lepisoeteue  Auroii- 
i»tU  Richardson,  Fauna  Bor.-Amer.  iii,  2:^7 ;  Giinther,  viii,  330.) 

*' fieak  shorter  and  broader,  little  longer  than  the  rest  of  the  head.    {Cylindroeieuai 
Rafinesque.) 

lit  L.  platystomilS  RoS^—Shori-noeed  Gar. 

Colors  of  L.  088etM  or  rather  darker.  Snout  usually  about  one-third 
longer  than  the  rest  of  the  head,  sometimes  about  equal  to  it,  its  length 
5-6  times  its  least  width.  Head  3^  in  length;  depth  8.  D.  8;  A.  8; 
V.6;  Lat  1.  about  56.  L.  2-3  feet.  Great  Lakes  and  southern  and 
western  rivers,  with  the  preceding,  but  less  abundant  northward. 

{Lepi909teu8  platoHomuB  Rafinesque,  Ichth.  Oh.  72;  Giinther,  yiii,329.) 

*M.  Augnste  Dnm^nl  (Hist.  Nat.  Poiss.)  divides  this  species,  as  reprt)seuted  in  tho 
Moseom  at  Paris,  into  eeventeeny  which  are  distinguished  by  trifling  differences  in  pro* 
portions  and  numbers  of  scales.  It  is  seldom  safe  to  found  either  a  species  or  a  genua 
<tf  liahes  on  difTerenoes  in  proportions  alone. 

t  RafisMque,  Ichth.  Oh.  1820, 72 :  type  Lepisosteue  platoeUmue  Raf.  (mXivSpoCf  cylin- 
^1  kofdnff  bone.) 
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ftO.—I^ITHOI^EPIS  Rafinesque. 
Alligator  Oars, 

CAtractoeteus  Rafinesqae,  1820.) 
(Rafinesqae,  Amer.  Month.  Mag.  iii,  447, 1818:  type  LitholepU  adamanHmuB  Raf.) 

This  genus  is  scarcely  distinct  from  LepidostevSj  differing  only  in  the 
presence  of  a  second  series  of  large  teeth  in  the  upper  jaw,  along  the 
outer  margin  of  the  palatine  bones,  at  their  junction  with  the  premaxil- 
laries.  Probably  but  one  species,  in  the  warmer  parts  of  the  United 
States,  and  southward  to  Cuba  and  Central  America.    {UOo^j  stone; 

ie;r^C,  SCale.) 

89.  JL.  trlstceclms  (Bloch  <&  Schneider)  Jordan  &  Gilbert.— ^Ut^ator  Gar, 

Color  greenish,  paler  below,  the  adult  usually  not  spotted.  Snout 
usually  not  quite  so  long  as  the  rest  of  the  head,  its  least  width  con- 
tained 3^  times  in  its  length.  Head  3^  in  length.  D.  8;  A.  8;  Y.  6; 
Lat  1.  60.  Scales  in  an  oblique  series  from  the  ventrals  to  middle  of 
back  18-20.  L.  8-10  feet.  Elvers  of  the  Southern  States,  Cuba,  Mex- 
ico, and  Central  America ;  reaching  a  great  size. 

{^f  Eswc  viridis  Gmelin  ed.  Linn^,  i,  1380:  Esox  ir%sUxchu9  Schneider  ed.  Bloch,  395: 
Lepi908teuB  apatula  Lac^p.  v,  333:  Lepisoaieua  or  Airactosteua  ferax  Rafinesque,  Ichth. 
Oh.  73:  LepidoateuH  manjuari  Poey,  M^m.  Cuba,  i,273:  t  Atraciosteus  tropicuM  GiU,  Proc. 
Acad.  Nat.  Sci.  Phila.  18(53. 172:  Leptdosteua  viridU  GUnther,  yiu,  329.) 

Oedee  J.-HALECOMORPHI. 

{The  Amias.) 

Parietals  in  contact.  Pterotic,  basis  cranii,  and  anterior  vertebr® 
simple.  Mandible  with  opercular  and  coronoid.  Maxillary  not  trans- 
versely segmented,  bordering  the  mouth.  Third  superior  phaiyngeal 
lying  on  enlarged  fourth.  Upper  basihyal  wanting.  Vertebr®  amphi- 
coelian.    Pectoral  fins  with  mesopterygium  and  eight  other  elements. 

This  order  includes  only  the  family  of  Amiidce.  (Latin  haleoomorphuiy 
formed  like  a  shad;  in  allusion  to  the  resemblance  between  this  group  of 
Ganoids  and  the  Isaspondyli.) 

Family  XXVIII.— AMIID^. 

(The  Mud-fishes.) 

Body  oblong,  compressed  behind,  terete  anteriorly.  Head  subconical, 
anteriorly  blontish,  slightly  depressed,  its  superficial  bones  corrogated 
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aDd  very  hard,  scarcely  covered  by  skin.  Snout  short,  rounded.  Lat- 
eral margins  of  upper  jaw  formed  by  the  maxiUaries,  which  are  divided 
by  a  longitudinal  suture.  Jaws  nearly  even  in  front.  Cleft  of  the 
month  nearly  horizontal,  extending  beyond  the  small  eye.  Lower  jaw 
broad,  U*shaped,  the  rami  well  separated.  Between  them  a  broad  bony 
plate,  with  radiating  strise,  its  posterior  edge  free.  Jaws  each  with  an 
OQter  series  of  conical  teeth,  behind  which  in  the  lower  is  a  band  of 
rasp-like  teeth.  Bands  of  email  teeth  on  the  vomer  and  pterygoids. 
Palatines  with  a  series  of  larger,  pointed  teeth.  Premaxillaries  not  pro- 
tractile. Tongue  thick,  scarcely  free  at  tip.  Nostrils  well  separated,  the 
anterior  with  a  short  barbel.  Suborbital  very  narrow.  A  botiy  plate 
ODvering  the  cheek,  similar  to  the  plates  on  the  top  of  the  head.  Oper- 
colam  with  a  broad  dermal  border.  Branchiostegals  10-12.  Ko  pseu- 
dobranchiae  nor  opercular  gill.  No  spiracle.  Gills  4,  a  slit  behind  the 
fi>Qrth.  Gill  membranes  not  connected,  free  from  the  isthmus.  Two 
peculiar,  long,  lanceolate,  obliquely  striate  appendages  on  each  side 
of  the  isthmus,  projecting  backward  and  covered  by  the  branchioste- 
gal  rays,  the  anterior  wholly  adnate  to  the  isthmus,  the  posterior 
free  behind.*  Isthmus  scaleless.  Gill-rakers  stoutish,  very  short. 
Scales  of  moderate  size,  rather  firm,  cycloid,  with  a  membranaceous 
border.  Lateral  line  present.  Dorsal  fin  long  and  low,  nearly  uniform ; 
the  posterior  rays  not  much  higher  than  the  others;  its  insertion  in 
front  of  the  middle  line  of  the  body,  opposite  the  end  of  the  pectoral. 
Tail  somewhat  heterocercal  (more  so  in  the  young),  convex  behind.  No 
falcra.  Anal  fin  short  and  low.  Pectoral  and  ventral  fins  short  and 
rounded,  the  ventrals  nearer  anal  than  pectorals.  Vertebri©  amphicce- 
lian,  as  usual  among  fishes.  Abdominal  and  caudal  part«  of  the  ver- 
tebral column  subequal.  Air-bladder  cellular,  bifid  in  front,  lung-like, 
otmnected  by  a  glottis  with  the  pharynx,  and  capable  of  assisting  in 
respiration.  Stomach  with  a  blind  sac;  no  pyloric  c(Bca.  No  closed 
oviduct.  Intestine  with  a  rudimentary  spiral  valve.  Fresh  waters  of 
the  United  States.    A  single  species  known. 

•See  Wilder  "On  the  Serrated  Appendages  of  the  Throat  of  Amia/'  Proc.  Amer. 
Adv.  Sci.  1876, 259,  for  a  discussion  of  these  curious  organs. 


94    CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

51.— AISIA  IdimffiiiB. 
Bow-fins. 
•         {Amiaiu€  Rafinesqne.) 
(Linn.  Syst.  Nat.  ed.  xii,  1766 :  type  Amia  calva  L.) 

Ohaxacters  of  the  genus  included  above.  {dfi{aj  ancient  name  of  some 
fishy  probably  the  bonito,  Sarda  mediterranea;  said  to  be  from  a,  priva- 
tive, and  fiia^  one,  the  fish  living  in  schools.) 

83.  A.  calvaL.— ifud-^^;  Dog-fish;  Bow-fin;  QrindU;  **JohnA.  GHndU" ; Lawyer, 

Dark  olive  or  blackish  above,  paler  below;   sides  with  traces  of 
dark  reticulate  markings ;  lower  jaw  and  gular  plate  often  with  roand 
blackish  spots.    Fins  mostly  dark,  somewhat  mottled.    Male  with  a 
round  black  spot  at  base  of  caudal  above,  this  surrounded  by  an  orange 
or  yellowish  shade.    In  the  female  this  spot  is  wanting.    Lateral  line 
nearly  median,  directed  slightly  upward  at  each  end.    D.  48  (42-53)  ; 
A.  10-12 ;  V.  7 ;  Lat.  1.  67  (G5-70).    Head  3^  in  length ;  depth  4  to  4^- 
Male  about  18  inches  in  length ;  female  24  or  more.    Great  Lakes  and* 
sluggish  waters  from  Minnesota  to  Virginia,  Florida,  and  Texas ;  abund- 
ant.   A  voracious  fish  of  remarkable  tenacity  of  life.    The  flesh  is  pecu-- 
liarly  soft  and  pasty,  and  is  of  no  value  for  food. 

(Linn.  Syst.  Nat. ;  GUnther,  vii,  325:  Amia  ooelticauda  Richardson,  Fauna  Bor.-Amer«> 
iii,  236  (i):  Amia  oocidentalia  Dekay,  New  York  Fauna,  Fish.  269.) 

Subclass  PHYSOSTOMI. 

(The  Soft  rayed  Fishes.) 

Skeleton  bony.  Ventral  fins  (if  present)  abdominal,  with  the  basal 
segments  rudimental.  Parietal  bones  usually  united.  Air-bladder  {if 
present)  connected  by  an  air-duct  with  the  oesophagus.  Scales  mostly' 
cycloid.  Lateral  line  usually  running  low.  Parietal  bones  usually' 
united.  Pnecoracoid  generally  present.  Eays  of  fins  all  soft  and  artio* 
ulated,  except  occasionally  one  or  two  of  the  anterior  rays  of  any  Hjd^ 
which  may  be  spinous.  Lateral  margins  of  upper  jaw  usually  formed 
by  the  maxillaries.  Pectoral  fin  placed  low,  generally  near  the  ventral 
line. 

This  group  corresponds  essentially  to  the  MalacopteH  Abdominalei  of 
different  authors,  the  Oydoidei  of  Professor  Agassiz.  Although  the 
typical  members  of  this  group  diflGor  in  many  ways  firom  the  more  special- 
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bed  Physodistons  Teliosts,  yet  all  the  Babordinate  characters  disappear 
as  we  approach  the  point  of  union  of  the  two  groups^  leaving  only  the 
presence  of  the  air-dnct  as  the  nltimate  distinctive  character  of  the 
PhyMstami.  In  view  of  this  inosculation  of  the  two  groups^  many 
writers  (following  Professor  Gill)  have  united  them  both  into  one  order, 
Tdeocephalij  after  the  exclusion  of  various  aberrant  members  of  each. 
The  retention,  in  some  form,  of  groups  emphasizing  the  difference  be- 
tween the  spinous  and  the  soft-rayed  fishes  seems  to  us  very  convenient. 

(Order  Pk$f$wtomi  Giinther,  v-viii.) 

ANALYSIS  OF  ORDEBS  OF  PHT808T0MI.* 

A.  Pmcoracoid  arch  present. 

E  Symplectic  bone  none ;  pterotic  simple ;  anterior  yertebne  with  ossicnla  andi- 
tus;  snpraoccipital  and  parietals  co-ossified;  maxillary  imperfect, 
forming  the  base  of  a  barbel;  no  8uboperciilum..N£MAToaNATHi,  K. 
BB.  Symplectic  bone  present. 

C.  Anterior  vertebne  co-ossified  and  with  ossicnla  anditus. 

Plectospondyli,  L. 
CC.  Anterior  yertebrsB  similar,  distinct,  without  ossicnla  anditus. 

ISOSPONDTU,  M. 

AA.  PuBooraooid  arch  none. 

D.  Scapular  arch  suspended  to  cranium ;   a  symplectic  bone ;  pterotic 
and  anterior  vertebrae  simple ;  parietals  separated  by  snpraoccipital. 

Haplomi,  N. 

DD.  Scapular  arch  free  behind  the  cranium;  parietals  in  contact;  no 

symplectic ;  maxillary  bone  lost  or  connate Encheltcephali,  O. 

Ordee  K.-NEMATOGNATHI. 

(Tlie  Cat-fishes.) 

Parietals  and  snpraoccipital  confluent.    Four  anterior  vertebrsB  co- 

Mriiied,  and  with  ossicnla  anditus.    No  mesopterygium.    Basis  cranii 

ttd  pterotic  bone  simple ;  no  coronoid  bone.    Third  superior  pharyn- 

gttl  bone  Wantinp^,  or  small  and  resting  on  the  fourth ;  second  directed 

hekwards.    One  or  two  pairs  of  basal  branchihyals ;  two  pairs  branchi- 

ijah.    Subopercnlum  wanting.    Premaxillary  forming  mouth  border 

ibove.    Interdavicles  present.    No  scales.    Skin  naked  or  with  bony 

piites. 

^This  division  is  the  nearest  ally  to  the  sturgeons  (Chondrostei)  among 

Physostomons  fisheSj  and  I  imagine  that  future  discoveries  will  prove 

tttt  it  has  been  derived  from  that  division  by  descent.    In  the  same 

*  Afker  Cope,  Trans.  Amer.  FhiL  Soc.  1870,  452. 
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way  the  Isospondylous  fishes  are  nearest  the  Halecomorphij  and  ha 
probably  descended  from  some  Grossopterygian,  near  the  JBlapUit\ 
through  that  order.  The  affinity  of  the  cat-fishes  to  the  storgeons 
seen  in  the  absence  of  symplectic,  the  mdimental  maxillary  bone,  an 
as  observed  by  Parker,  in  the  interclavicles.  •  There  is  a  snperfici 
resemblance  in  the  dermal  bones."    {Cope.  I.  c,  454.) 

This  group  comprises  the  Siluridce  and  their  relatives,  now  divide 
into  several  families  by  Professor  Gill,  (v^^ta,  thread  j  YvdOo<:y  jaw ;  firo 
the  maxillary  barbels,  which  are  always  present.) 

ANALYSIS  OF  THE    FAMUJSS  OF  NEMATOONATHI. 

* Operculam  present;  dorsal  fin,  if  present,  short,  anteriorly  placed.  ..SiLURmiB,  1 

Family  XXIX.— SILURID^. 

{The  Cat'fisheH.) 

Body  more  or  less  elongate,  naked  or  covered  with  bony  plat< 
No  true  scales.  Anterior  part  of  head  with  two  or  more  barbels,  t 
base  of  the  longest  pair  formed  by  the  rudimentary  maxillary.  Marg 
of  upper  jaw  formed  by  premaxillaries  only.  Suboperculum  absen 
operculum  present.  Dorsal  fin  usually  present,  short,  above  or  in  fro 
of  the  ventrals.  An  adipose  fin  usually  present.  Anterior  rays  of  d< 
sal  and  pectoi'als  usually  spinous.  Air-bladder  usually  present,  lar( 
and  connected  with  tte  organ  of  hearing  by  means  of  the  auditory  os 
cles.    Lower  pharyngeals  sepai'ate. 

After  the  removal  of  numerous  aberrant  forms  as  distinct  famili< 
the  family  of  Siluridce^  as  understood  by  Professor  Gill,  contains  mc 
than  100  genera  and  upward  of  900  species.  Most  of  the  SiluridcB  a 
fresh-water  fishes,  inhabiting  the  rivers  of  warm  regions,  particulai 
South  America  and  Africa.  Comparatively  few  of  them  are  marine,  ai 
these  few  are  mostlj'  tropical. 

Our  species  all  belong  to  the  division  called  by  Dr.  Giinther,  Silurii 
ProteropterWj  and  thus  characterized : 

"  The  rayed  dorsal  is  always  present,  short,  with  not  more  than 
soft  rays,  and  belongs  to  the  abdominal  portion  of  the  vertebral  colun 
being  placed  in  advance  of  the  ventrals.  The  adipose  fin  is  alwa 
present  and  well  developed,  although  frequently  short.  The  extent 
the  anal  is  much  inferior  to  that  of  the  caudal  vertebral  column.  1 
gill  membranes  are  not  confluent  with  the  skin  of  the  isthmus,  th 
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poBterior  margins  always  free,  even  if  tbey  are  united  with  each  other. 
Whenever  a  nasal  barbel  is  present  it  belongs  to  the  posterior  nostril." 

{Silurida  part  GUnther,  y,  30-65,  69-220:    HeteropicrcB^  ProteropUnrce,   and  Steno- 
hranchiw.) 

*  Anterior  and  posterior  nostrils  remote  fVom  each  other,  the  posterior  provided  with 

a  barbel ;  vomer  and  palatines  toothless ;  barbels  8.    {Icta- 
Zurtitce.) 
«.  Adipose  fin  keel-like,  adnate  to  the  back;  supraoccipital  bone  free  behind. 

NoTUUL'S,  52. 
00,  Adipose  fin  with  its  posterior  margin  free. 

i.  Premaxillary  band  of  teeth  with  a  lateral  backward  extension  on  each 

side Pii/)Dicn8,  63, 

hb.  Premaxillary  band  of  teeth  truncate  behind. 

c.  Caudal  not  forked.  / 

tL  Eyes  concealed  beneath  the  skin Gronias,  54. 

4    dd.  Eyes  normal Amiurus,  55. 

cc  Caudal  forked Ictalurus,  56. 

••Anterior  and  posterior  nostrils  close  together,  neither  with  a  barbel,  the  posterior 

with  a  valve ;  teeth  on  the  palate.     (Ariino},) 

e,  I^ower  jaw  with  4  barbels Arius,  57. 

ee.  Lower  jaw  with  2  barbels ^lurichthys,  58. 

52.— NOTUBUS  Rafincsque. 

Stone  Cats. 

(AVlnnr*  Raf.  Amor.  Month.  Mag.  and  Crit.  Rev.  iv,  Nov.  1818,  41:  type  Nolurus 
fiavus  Ruiiupsqne.) 

Body  more  or  less  elongate,  anteriorly  subcylindrical,  thence  more  or 
less  compressed.    Head  above  ovate  and  depressed.    Skin  very  thick, 
entirely  concealing  the  bones.    Supraoccipital  entirely  free  from  the 
liead  of  the  second  interspinal.    Eyes  small.    Mouth  anterior,  rather 
large,  the  upper  jaw  usually  more  or  less  ])rojecting  beyond  the  lower. 
Teeth  subulate,  closely  aggregated  in  a  broad  band  in  each  jaw,  which 
in  the  lower  one  is  interru])ted  by  a  linear  interval  and  in  the  upper  one 
H  continuous.    The  b<and  in  the  upper  jaw  is  either  al)ru]>tly  truncated 
at  each  end  (subgenus  ISchUbeodcs)  or  prolonged  backward  by  a  contin- 
uation from  the  posteroexternal  angle  (subgenus  Noturus).    Branchios- 
te^ls  9.    Dorsal  lln  situated  over  the  i)o.sterior  half  of  the  interval 
between  the  pectoral  and  ventral  fins,  with  a  short,  sharp  spine  and 
7  branched  rays.    Adipose  fin  long  and  low,  more  or  less  connected 
i^ith  the  accessory  rays  of  the  caudal  fin,  not  free  posteriorly,  but  ad- 
nate to  the  body;  the  raembraTie  sometimes  high  and  continuous, some- 
times  notched.    Caudal  fin  very  obliquely  truncated  or  rounded,  in- 
lerted  on  an  equally  obliquely  rounded  base.    Rays  rapidly  decreasing 
in  length  inferiorly ;  numerous  rudimentary  ones  present,  both  above 
Bull.  Nat  Mus.  No.  IC 7 
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and  below  the  caadal  pedancle.  Aual  fin  comparatively  short,  and  rap- 
idly increasing  in  heip^ht  for  the  firathalf  of  its  length ;  it  has  12-20*  rays. 
Ventrals  rounded,  and  each  has  1  simple  and  8  branched  rays.  Pec- 
toral fins  with  a  sharp  spine,  of  different  forms  in  the  different  species. 
Vent  at  some  distance  in  advance  of  the  anal.  Lateral  line  complete. 
In  or  above  the  axil  of  the  pectoral  fins  is  an  orifice,  which  is  the  open- 
ing of  the  duct  of  a  jioison  gland.  "  From  it  may  frequently  be  drawn  a 
solid  gelatinous  style  ending  in  a  tripod,  each  limb  of  which  is  dichoto- 
mously  divided  into  short  branches  of  regular  length.'^  {Cope.)  Size 
small.  Fresh  waters  of  the  United  States.  (vcDr«c,  back;  dupdjtsdl] 
"means  tail  over  the  back",  Rajifiesque.) 

•Premaxillary  band  of  teeth  without  lateral  backward   processes.      (8<^ilbeoiei\ 
BleektT. ) 
t  Pectoral  spine  entire  or  grooved  behind ;  adipose  fin  high  and  continaous  with 
the  caudal. 
a.  Pectoral  spine  about  half  the  length  of  the  head. 

8'!.  BT.  mrrinos  (Mitchill)  Kaf. 

Nearly  uniform  yellowish  brown,  sometimes  blackish,  without  trans- 
verse blotches;  a  narrow  dark  lateral  streak  and  one  or  more  dorsal 
ones.  Body  comparatively  short  and  thick.  Ilead  large,  its  width  3J- 
4 J  in  length  of  IkkIv  ;  depth  4-5^ ;  heml  3.J-4.  Spines  stout  and  rather 
long ;  that  of  the  pectoral  fin  straight,  grooved  behind,  2J  in  the  distance 
from  snout  to  dorsal  tin.  Dorsal  higher  than  long,  inserted  nearer  anal 
than  snout.  Anal  13.  Jaws  nearly  equal.  Humeral  process  short  L 
5  inches.  New  York,  entirt*  Mississippi  Valley,  and  Upper  Lake  region; 
rather  common. 

{SiUrHi*  gtfrinuf  Mitehill,  Ainer.  Month.  Majf.  ISH.  322:  Jordan,  Ban.  U.  S.  Nat 
Mus,  X,  102:  XotmruM  ifial is  J ordi\n^  Hull.  l'.  S.  Xat.  Mus.  x,  102,  lc?77.) 

aa.  Pectoral  spine  less  than  one-thinl  the  length  of  the  head- 

85.  M.  leptacanthos  Jonian. 

Color  yellowish,  somewhat  mottliHl.  Bixly  slender.  Head  small  and 
narrow,  longer  than  bnxul.  Eye  small.  Upper  jaw  much  projecting* 
Spines  very  short  and  slender:  that  of  the  dorsal  not  one- third  the 
height  of  the  tin :  all  less  than  one-thinl  the  length  of  the  head ;  that 
of  the  i>ectoral  retn>rsely  serrate  on  the  outer  etlge,  entire  within.  Head 
4 J  in  boiiy :  its  width  5A:  depth  5.V :  distance  to  dors;il  2  J :  pectoral  spine 

•Throughout  the  aoinmnt  of  this  family  the  nulimentar>-  rays  at  the  front  of  the 
aoal  are  included  in  the  eniimemtiou. 

tBleeker,  Ichthyolo*;ia*  Arehi|H^la^i  ludici  ri^Hlroum:^  i.  Silun,  256:  type  SUmnB 
Hyrfaf  Mitch.    (Seftil^,  another  genus  of  SUwridm  ;  rii^or,  like. ) 
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5  m  this  distance ;  dorsal  nearer  anal  than  snout.     Anal  14.    Humeral 
process  very  short.    L.  3  inches.    Georgia  to  Mississippi ;  not  abundant. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877;  Jordan,  1.  c.  102.) 

ttP^toral  spine  serrate  behind,  roughish  in  front;  adipose  fin  emarginate. 

hb.  Pectoral  spines  extremely  strong,  more  than  half  the  length  of  head,  curved ; 
their  posterior  serrse  strong,  spiue-likc,  hooked  backward,  each  about  as 
long  as  the  diameter  of  the  spines. 

!€•  N*  miiims  Jordan. 

Body  much  mottled,  black  and  grayish.  Top  of  head,  tip  of  dorsal, 
middle  of  adipose  fin,  and  edge  of  caudal  definitely  blackish.  Body  with 
four  broad  cross-blotches,  one  before  dorsal,  one  behind  it,  one  on  mid- 
dle of  adipose  fin,  and  one  small  one  behind  it.  Adipose  fin  connected 
with  the  caudal  fin.  Distance  from  snout  to  dorsal  about  2|  in  length. 
Pectoral  spine  2 J  in  this  distance.  Dorsal  fin  higher  than  long.  Body 
not  very  elongate  nor  much  depressed.  Dorsal  region  often  somewhat 
elevated.  Depth  usually  4J-5  in  length;  head  3f-4.  Do;rsal  nearer 
anal  than  tip  of  snout.  Anal  12  or  13  rays.  Pectoral  spine  curved  and 
finely  serrate  without,  with  six  strong  recurved  pectinations  within, 
each  nearly  as  long  as  the  diameter  of  the  spine.  Humeral  process 
short    L.  4  inches.    Great  Lakes  to  Minnesota  and  Louisiana ;  com- 

IKHL 
(Jofdan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  371 ;  Jordan,  1.  c.  100.) 

17.  ff.  eleothems  Jordan.  « 

Color  much  as  in  y.  miurusy  extensively  variegated.     Snout,  cheeks, 
and  occipital  region  black.    A  black  bar  across  front  of  dorsal,  one  be- 
hind dorsal,  and  another  across  middle  of  adipose  fin ;  base  of  caudal 
fin  black.    One  or  two  narrow  horizontal  black  bars  across  dorsal  and 
anal  near  their   tips.     Caudal  vaguely  barred,  largely  black,  its  tip 
^hite.    Body  stout,  broad  forward,  tapering  behind.     Head  large,  flat- 
tifth,  Z%  in  length  of  body,  without  caudal ;  depth  of  body  5J  in  length ; 
width  of  bead  4^  in  length  of  body.    Mouth  large,  the  upper  jaw  much 
projecting;  barbels  rather  long.    Adipose  fin  rather  high,  so  deeply 
Mebed  that  the  continuity  of  the  fin  is  broken  for  a  distance  nearly 
fqoal  to  the  diameter  of  the  eye.    A  keel  on  the  back  in  Iront  of  the 
adipose  fin.    Caudal  fin  rounded.    Distance  from  snout  to  dorsal  2g  in 
Ingth  of  body.    Pectoral  spine  in  this  distance  2  times;  in  head  \h. 
Donal  spine  one  half  the  height  of  the  fin  ;  3J  times  in  distance  from 
noat  to  dorsal ;  2.}  in  length  of  head.     Pectinations  of  pectoral  spine 
lay  strong,  recurved,  nearly  as  long  as  the  diameter  of  the  spine, 
ijjRMit  of  pectoral  spine  with  small  teeth  turned  forward.    Fin-radii :  D. 
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I,  6 ;  A.  13 ;  P.  I,  8;  V.  9.    numeral  process  long.    L.  5  inches.   'Riven 
of  North  Caroliua  and  East  Tennessee. 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,371 ;  Jordan,  1.  c.  101.) 

bb.  Pectoral  spines  shortish,  nearly  straight,  loss  than  half  length  of  head ;  thesem- 
tures  weak,  less  than  half  the  diameter  of  the  spine  ;  body  elongated. 

88.  N.  exilis  Nelson. 

Color  brown,  mottled,  the  fins  somewhat  margined  with  dusky. 
Pectoral  spine  slightly  retrorse-serrate  without,  with  about  6  small 
straight  teeth  within,  which  are  not  one-third  the  diameter  of  the  spine 
in  length.  Head  small,  not  very  broad,  but  thin  and  depressed;  its 
width  5-6  in  length  of  body ;  jaws  nearly  equal ;  head  4  in  length, 
depth  5-G.\.  Dorsal  scarcely  higher  than  long.  Distance  from  snout 
to  dorsal  about  3  in  length.  Pectoral  spine  3.J-4  in  this  distance; 
dorsal  spine  low,  as  near  snout  as  anal.  Anal  rays  14-17.  Humeral 
process  obscure.    L.  4  inches.    Wisconsin  to  Missouri  and  Kansas. 

(Nelson,  Bull.  III.  Mus.  Nat.  Hist.  187G,  51 ;  Jordan,  L  c.  100.) 

89.  IV.  insi^nis  (Rich.)  Gill  &.  Jordah. 

Color  dark  brown,  somewhat  mottled,  fins  all  dark-edged.  Body 
rather  elongate.  Pectoral  spine  retrorse-serrate  without,  weakly  ser- 
rate  within.  Head  very  broad,  flat,  and  thin,  upper  jaw  projecting; 
head  about  4^  in  length,  depth  6.  Dorsal  fin  one-fourth  higher  than 
long.  Distance  from  snout  to  dorsal  about  2  J  in  length.  Length  of  pec- 
toral spine  23  in  same  distance.  Dorsal  much  nearer  anal  than  snout 
Anal  rays  lG-20.  Humeral  process  conspicuous,  sharp.  Size  large; 
reaches  the  length  of  nearly  a  foot.  Pennsylvania  to  South  Carolina; 
common. 

{P'meloUus  inaigne  Richardson,  Fauna  Bor.-Amer.  iii,  32,  1836,  based  on  PimM$ 
livree  IjO  Sueur,  M6m.  Mus.  v,  ir)5  :  rimelodns  lemniscains  C.  &  V.  xv,  144  :  NotumMOodr 
dentaUs  GUnlher,  v,  105:  Xotarus  marginatua  (Baird)  Cope,  Jonm.  Acad.  Nat  Sd 
Phila.  18G9,  237;  Jonlan,  1.  c.  100.) 

•*Premaxillary   band  of  teeth  with  lateral  backward   processes,  as  in  FUodktiim 

(Xoturua,) 

90.  IV •  flaws  Rat— Stone-cat. 

Color  nearly  unifonn  yellowish  brown,  sometimes  blackish  above,  fin» 
yellow-edged.  Body  elongate.  Head  depressed,  broad  and  flat,  nearly 
as  broad  as  long.  Middle  region  of  body  subcylindrical.  Tail  com- 
pressed. Head  about  4J  in  length ;  width  of  head  5^^ ;  depth  5}  in 
length*.  Distance  to  dorsal  about  3  in  length.  Barbels  short.  A  strong 
keel  on  back  behind  dorsal,  leading  to  adipose  fin ;  adipose  fin  deep^ 
notched.    Dorsal  spine  very  short.    Pectoral  spine  retrorsel^-  serrate  fM 
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tont,  slightly  rongh  or  nearly  entire  behind ;  its  length  3  times  in  (Us- 
ance from  snout  to  dorsal.  Anal  rays  about  16.  Humeral  process 
er}'  short  and  sharp.  Size  very  large ;  reaches  a  length  of  more  than 
I  foot    Veimont  to  Virginia,  Nebraska,  and  Texas ;  rather  common. 

(Rafinesqiie,  Amer.  Mouth.  Mag.  1818,  41 ;  Giiuther,  v,  104 ;  Jordan,  1.  c.  99 :  Xotu- 
'M  ocddaUalia  GUI,  Proc.  Bost.  Soc.  Nat.  Hist.  18(52,  45 :  Noturiu  platycephalut  GUn- 
Iher,  V,  104.) 

58.— PILODICTIS  Raiiuesqae. 

Mud  Cats. 
{Opladelus  Eaf.  1820.) 

(Rafineaqne,  ProdTomcde  soixante-dix  noiivcaux  genres,  etc.,  Jonm.  Phjs.  Paris,  1819, 
422 :  type  PUodiciis  Hmoeue  Uaf.  =  Silurus  oUvaris  Raf. ) 

Body   much   elongated,  very  slender,  much  depressed,  anteriorly 
broader  than  high.    Head  large,  very  wide  and  depressed,  latterly 
expanded,  above  broadly  ovate,  and  in  profile  cuneiibrm.    Skin  very 
thick,  entirely  concealing  the  skull.    Supraoccii)ital  bone  entirely  free 
iom  the  head  of  the  second  interspinal.    Eyes  small.    Mouth  very 
arge,  anterior  and  transverse.    The  lower  jaw  always  projects  beyond 
he  upper.    Teeth  in  broad  villiform  bands  on  the  intermaxillaries  and 
lentaries.    The  intermaxillary  baud  is  convex  anteriorly,  and  proceeds 
0  the  insertion  of  the  maxillaries,  where  it  is  abruptly  angularly  de- 
ected,  and  proceeds  backward  as  an  elongated  triangular  extension, 
he  band  at  the  symphysis  is  slightly  divided,  and  anteriorly  separated 
J*  a  small  triangular  extension  of  the  labial  membrane.    The  lower 
ind  of  teeth  is  anteriorly  semicircular  and  atteiiuate^l  to  the  corners  of 
le  mouth.    There  are  about  12  branchiostegal  rays  on  each  side.    The 
JTHal  fin  is  situateil  over  the  posterior  half  of  the  interval  between  the 
M^torals  and  veutruls,  and  has  a  spine  and  about  7  branched  rays, 
be  s)>ine  is  rather  small,  ami  more  or  less  enveloi>ed  in  the  thick  skin. 
beadi[>ose  fin  Ls  large,  and  has  an  elongated  base  resting  over  the  pos- 
rior  half  of  the  anal ;  it  is  very  obese  and  inclines  rapidly  backward  ; 
i»  rather  less  free  posteriorly  than  in  Amiurus.     The  anal  fin  is  small ; 
commences  far  behind  the  anus,  is  a  little  longer  than  high,  and  is 
mposed  of  about  13  rays.    The  caudal  tin  is  oblong,  subtnincated, 
aced  on  a  vertical  basis,  and  with  numerous  accessory  simple  i-iiys, 
rarrent  above  and  beneath  the  caudal  petluncle.    The  pectorals  liave 
jroad  compressid  spine,  serrated  or  dentated  on  its  external  and  \u 
■nal  margins,   and   with   a  prolonged   fleshy    integument   oldic^uel; 
iated.    The  ventrals  are  rounded  and  have  9  rays,  1  simple    a.ud 
HiGbed.    One  species  known,    (re/o^,  mudj  r;f^^^,fl8b.) 
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91.  P.  olivaris  (Rof.)  Gill  <&  Jordan.— iftMl  Cat;  Tcllow  Cat;  Bashaw;  Gin\j<m. 

Mottled  brown  and  yellowish,  the  latter  color  often  predominant; 
whitish  below.  Body  very  long,  slender,  depressed  forwards,  closely 
compressed  behind,  the  head  extremely  flat,  the  lower  jaw  the  longer. 
Barbels  short.  Dorsal  spine  half  the  height  of  the  fin.  Gandal  slightly 
emargioate.  Anal  fin  short,  its  base  abont  one-sixth  the  length,  its  rays 
12-15.  Hnmeral  process  short.  Size  very  large,  reaching  a  weight  of 
50-75  pounds.  Eivers  of  the  Mississippi  Valley  and  Southern  States ; 
abundant  in  deep,  sluggish  waters.  A  fish  of  unprepossessing  appear- 
ance, although  much  used  as  food. 

(Siluru9  olivaris  Raf.  Amor.  Month.  Mag.  1818,  355 :  Hopladdus  olivaris  Gill,  Ichth. 
Capt.  Simpsou't)  Expl.  1876,  426:  Pelodichihys  olivaris  Jordan,  1.  c.  95:  Pimdodus punc- 
tuXat^s  Gilnther,  v,  101 :  Pimclodus  limosus  Raf.  Ichth.  Oh.  67 :  PimehdusaneusCAV, 
XV,  135.) 

54.— ORONIAS  Cope. 
Blind  Cats. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  231 :  type  Gronias  nigrilabris  Cope.) 

This  genus  agrees  with  Amiurtis  in  all  respects,  except  that  the  eyes 
are  rudimentary  and  covered  by  the  thick  skin.  The  single  species  is 
proba^bly  descended  from  some  Amiurus  of  the  type  of  melasy  modified 
in  accordance  with  its  subterranean  life,    {ypf^'^ri^  a  cavern.) 

99.  O.  nigrilabris  Cope. 

Black  above ;  jaws  and  fins  black ;  sides  varied  with  yellowish ;  belly 
pale.  Eyes  more  or  less  rudimentary  and  concealed  beneath  the  skiO' 
Jaws  equal.  Muzzle  flat.  Dorsal  spine  midway  between  snout  and  mid- 
dle of  adipose  fin.  Barbels  short.  Caudal  slightly  emarginate.  Anal 
with  18  rays.  Branchiostegals  10.  Cave  streams  (Conestoga  Eiver)' 
Eastern  Pennsylvania. 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1884,  231 :  Amiuriis  nigrilahr»s  Jordan,  1.  c.d2.) 

aa.— AMIURITS  Rafiuesque. 

Cat-fishes. 

(AmeinrvM  Rafinesqnc,  Ichth.  Oh.  1820,  (>5:  type  Silurus  cupreus  Raf.  =  PimelodusnataW 
Le  Sueur.) 

Body  moderately  elongated,  robust,  anteriorly  vertically  ovate  anc 
scarcely  compressed  ;  caudal  peduncle  also  robust,  but  much  compressed 
and  at  its  end  evenly  convex.  Head  large,  wide,  laterally  expanded 
above  ovate,  and  in  profile  cuneiform ;  supraoccipital  extended  litth 
posteriorly  and  terminating  in*  a  more  or  less  acute  point,  which  is  en 
tirdy  separate  from  the  second  interspinal  buckler ;  the  skin  ooverini 
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the  bones  is  thick.    Eyes  rather  small,  not  covered  by  the  skin.    Mouth 
large,  terminal,  transverse,  the  apper  jaw  in  most  species  the  longer. 
Teeth  subulate,  aggregated  in  broad  bauds  on  the  intermaxiilaries  and 
dentaries ;   the  intermaxillary  band  is  convex  in  front,  of  equal  breadth, 
and  abruptly  truncated  near  the  insertion  of  the  intermaxiilaries ;  the 
lower  dental  band  is  anteriorly  semicircular,  attenuated  to  the  angles 
^  of  the  mouth.    Branchiostegal  rays  &-11.    Dorsal  situated  over  the  in- 
terval  between  the  pectorals  and  ventrals,  higher  than  long,  with  a 
pungent  spine  and  about  6  branched  rays.    Adipose  fin  short,  inserted 
over  the  posterior  half  of  the  anal.    Anal  fin  varying  length,  with  15-35 
rays,  the  usual  number  being  20  or  21.    Caudal  fin  short,  usually  trun- 
cate when  spread  open,  slightly  emarginate  when  not  expanded.    Yen- 
taralg  each  with  1  simple  and  7  branched  rays.    Pectoral  fins  each  with 
a  stoat  spine,  which  is  commonly  retrorse-serrate  behind.    Lateral  line 
usually  incomplete.    Species  very  numerous,  swarming  in  every  pond 
and  sluggish  stream  in  the  Eastern  United  States ;  one  species  (A.  can- 
Umeuis)  in  China,    (a,  privative;  fiswupoi;^  curtailed;  the  caudal  fin  not 
iu>tched.) 

'Caadal  fln  not  forked,  rounded  or  slightly  emarginate. 
0.  Anal  fin  very  short,  its  rays  15-17  (18). 
b.  Bo<ly  comparatively  long  and  slouder. 

t3«  A.  bmnneos  Jordan.— Green  Mud  Cat 

Clear  olive-brown,  more  distinctly  greenish  than  other  cat-fishes ;  a 
blackish  horizontal  bar  at  base  of  dorsal.  Body  extremely  elongate ; 
interiorly  nearly  terete.  Head  low,  flat,  and  broad,  upper  jaw  very 
Wrongly  projecting.  Dorsal  fin  very  high,  two-thirds  length  of  head, 
it«8pine  nearer  snout  than  adipose  fin  ;  depth  5i  in  length.  Head  3J; 
its  width  4;  base  of  anal  6;  anal  rays  lG-18.  Caudal  slightly  emargi- 
nate. Young  much  less  elongate.  L.  18  inches;  slenderest  of  the 
Amiuri,  Abundant  in  the  streams  of  South  Carolina  and  Eastern 
Georgia  (Santee  to  the  Chattahoochee). 

(Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1877,  3<iG;  Jordan,  1.  c.  93 ;  Jordan  &  Bray  ton, 
Ball  U.  8.  Nat.  Mus.  xii,  28.) 

M.  Anal  fin  moderate,  its  rays  19-22. 

c  Lower  jaw  not  projecting  1)eyond  upper. 

H.  A.  plaCycephalas  (Grd.)  GUI. 

Olivaceous,  somewhat  maibled,  a  black  horizontal  bar  at  base  of  dor- 
id.  Head  broad  and  flat,  nearly  as  wide  as  long.  Mouth  very  wide, 
tbe  jaws  about  equal.  Dorsal  spine  nearer  snout  than  adipose  fin.  B. 
U;  A.  20-22,  the  base  of  the  flu  4J--5  in  length.    North  Carolina  to 
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Georgia ;  rather  common.    Ecsembles  A.  hrunneusj  bat  less  slender  and 
with  a  different  mouth. 

(Pimelodus  plaiycexyhdlua  Ginird,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 161 ;  Jordan,  L  c. 
93.) 

95.  A.  xanthocepEialas  (Raf.)  Gill. 

Chiefly  uniform  yellowish  brown,  often  rather  pale.  Head  about  as 
broad  as  long,  4  in  length.  Dorsal  spine  nearer  adi]>ose  fin  than  snout, 
its  rays  usually  19  (18-20).    Mouth  very  broad.    Body  short  and  stout 

Barbels  shorter  than  head.    Humeral  process  very  shorty  covered  by 
skin.    Size  small.    Ohio  Valley. 

(Silurua  xanthocephalus  Raf.  Quart.  Joum.  Sci.  Lit.  Arts,  Lond.  1820,  51 ;  Jordan,  L 
C.42.) 

96«  A«  melas  (Raf.)  Jordan  &.  Copeland. — Bull-head. 

Color  almost  black.  Body  very  stout,  short,  and  deep,  the  depth  Vt 
to  4J  in  length.  Head  broad  behind,  rather  contracted  forward,  the 
front  steeply  elevated.  Anal  fin  short  and  deep,  of  17-19  rays,  its  base 
nearly  5  in  length,  the  color  of  the  rays  forming  a  sharp  contrast  with 
that  of  the  dusky  membranes.  Jaws  nearly  equal.  Barbels  longer 
than  head.  Humeral  process  rather  long,  rugose.  Size  small.  Missis- 
sippi Valley  to  Xew  York ;  common. 

(Siluriis  melas  Raf.  Quart.  Joum.  Sci.  Lit.  Arts,  Lond.  1820,  51 :  Pim^iJodus  catfihu 
Grd.  Iclith.  U.  S.  Pac.  R.  R.  Surv.  I>i58,  *208 :  Pimelodus  confini^  Grd.  Proc.  Acad.  Xft 
Sci.  Phila.  1859,  159:  Amiurun  obesua  GiUj  Proc.  Bost.  Soc.  Nat.  Hist.  18G2,  45;  Jordan, 
1.  c.  89:  Pimelodua  pullus  DcKay,  New  York  Fauna,  Fish.  184:  Amiurua  pulltm  JordAQf 
L  c.  93.) 

97.  A«  marmoratas  (Holbrook)  Jordan. 

Body  sharply  mottled  with  brown,  greenish,  and  whitish ;  the  color- 
ation therefore  singular  among  cat-fishes.  Jaws  equal,  or  nearly  so; 
depth  about  4  in  length  ;  slope  of  profile  very  steep.  Dorsal  fin  high; 
the  spine  more  than  half  length  of  head.  Dorsol  spine  nearer  adipose 
fin  than  snout.  Barbels  long.  Brauchiostegals  10.  Head  3J  in  length. 
Anal  21.  L.  15  inches.  Southern  Illinois  to  Florida.  Perhaps  a  variety 
of  A.  catus. 

(Pimelodw  marmoratua  Holbrook,  Joum.  Acad.  Nat.  Sci.  Phila.  1855,  54  :  Jordan,  1.^ 
89.) 

98.  A.  catus  (Linn.)  Gill.— 2?M/^^^>a<f/  Homed  Pout;  Small  Cat-fish;  Schuylkill  Crt; 

Sacramento  Cat. 

Color  dark  yellowish  brown,  more  or  less  clouded,  sometimes  yellow 
ish,  sometimes  nearly  black.  Body  rather  elongate;  depth  4-4J  ii 
length.  Anal  fin  usually  with  21  or  22  rays,  its  base  4  in  body.  Doi 
sal  fin  inserted  rather  nearer  adipose  fin  than  end  of  snout.  Upper  jai 
usoally  distinctly  longer  than  lower.    Humeral  process  more  than  bal 
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lie  length  of  pectoral  spine.  L.  18  inches.  Great  Lakes,  Ohio  Valley, 
nd  eastward.  The  common  ball-head  or  horned  pout  of  the  North 
nd  East,  abnndaut  in  every  pond  and  stream ;  also  introduced  into 
he  rivers  of  California,  where  it  has  rapidly  multiplied. 

( f  SUuma  oatua  Linn.  Syst.  Nat.  x,  305,  1758 :  Pimolodua  nebulosua  Lo  Saear,  M6m. 
Ifns.  V,  149,  ltil9:  Pimelodus  atrarius  DeKay,  New  York  Fauna,  Fish.  1842,  185;  Jor- 
aftD,Lc90.) 

0**.  Lower  Jaw  projecting  beyond  upper. 
%%•  A.  valgraris  (Thompson)  Nelson. 

Dark  reddish  brown  or  blackish.  Body  moderately  elongate ;  depth 
4J-5  in  length.  Head  3J-4.  Barbel  long.  Mouth  wide.  Head  longer 
than  broad,  rather  narrowed  forward.  Profile  rather  steep,  pretty  evenly 
convex.  Dorsal  region  more  or  less  elevated.  Lower  jaw  strongly  pro- 
jecting. Anal  rays  20.  L.  18  inches.  Vermont  to  Minnesota  and  south- 
vaid;  rather  common. 

{Pimdodus  vulgaris  Thompson,  Hist.  Vermont,  1842,  138 :  Pimeloduis  dckajfi  Girard, 
hoc  Acad.  Nat.  Sci.  Phila.  18.')9,  IGO :  Pimelodiu  ailurua  Girard,  U.  S.  Poc.  R.  B.  Expl. 
tut.  1858,  210;  Jordan,  1.  c.  88.) 

Mi.  Anal  fin  long,  of  24-27  rays,  its  hose  more  than  one-fourth  the  length. 
i.  Head  broad ;  month  wide. 

IMt  A.  natalls  (Le  Suenr)  Jordan.— Fenotr  Cat. 

Yellowish,  greenish,  or  blackish.  Body  more  or  less  short  and  chubby, 
sometimes  extremely  obese  (var.  natalis),  sometimes  more  elongate  (var. 
Uvidus).  Head  short  and  broad.  Mouth  wide,  the  jaws  equal  (vdr.  livi- 
to)  or  the  upper  jaw  longest  (var  cupreus).  Anal  rays  24-27.  Great 
Lake  region  to  Virginia  and  Texas ;  generally  abundant.  Extremely 
variable,  and  running  into  several  varieties.* 

{Pimelodus  natalis  Le  Snenr,  M^m.  Miis.  v,  154,  1H19  ;  GUnther,  v,  101 ;  Jordan,  1.  c. 
tt:  SOitriw  lividuB  Rafinesque,  Ichth.  Oh.  1820,  05:  Pimelodus  felinus  et  antoniensis  Grd. 
II*  &  Pac.  K.  U.  Expl.  X,  209,  291 :  Pimelodus  catuSf  cupreus,  et  cuprcoides  Grd.  Proc. 
Acad.  Nat.  Sci.  Phila.  1859, 159,  160 :  Pimelodus  ccenosus  Richardson,  Fauna  Bor.-Amer. 
fii,  132 :  Pimelodus  cupreus  Raf.  Ichth.  Oh.  1820,  G5.) 

^  Head  elongate ;  month  narrow. 

1#1«  A«  erebennus  Jordan. 
Color  black;  belly  paler;  fins  and  barbels  black.  Body  rather  elon- 
pte,  compressed,  the  depth  about  4J  in  length.  Dorsal  region  rather 
ilevated;  the  head  quite  long  and  narrowed  forward,  4  times  in 
ength  of  body.  Head  more  narrowed  than  in  any  of  the  other  spe- 
ia.  Width  of  the  head  in  front  of  the  eye  but  little  more  than  half 
1  length.    Width  of  the  moiith  about  half  the  length  of  the  head. 

*For  a  diacoaaioQ  of  which  see  Jordan,  BnIL  U.  N.  Nat.  Mus.  x,  8G. 
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Greatest  width  of  the  head  contained  aboat  IJ  times  in  its  length. 
Dorsal  fin  slightly  nearer  the  snoat  than  the  adipose  tin,  unusnally 
high,  its  spine  long,  as  in  the  species  of  Ict€Uuru8.  Pectoral  spine  very 
strong,  about  ho  If  as  long  as  the  head.  Anal  lin  long,  deep,  nearly  one- 
third  the  length  of  the  body,  and  composed  of  24-  rays.  Adipose  fin 
large.  Caudal  fin  rather  short,  truncate  behind.  Jaws  equal.  Supra- 
occipital  bone  but  little  free  behind.  Brauchial  apertures  rather  more 
restricted  than  usual.  Eesemblcs  I.  laomtriSy  but  with  the  trunctAte 
caudal  of  A.  iiatalis.    Eivers  of  Florida. 

(Jordau,  BuU.  U.  S.  Nat.  Mas.  x,  85.) 

56.— ICT^LUBUS  Rafinesqne. 
Channel  Cats. 

(Rafinesque,  Ichtb.  Oh.  1820,  61:  type  ^i/HrN«j>uiicto^i(«Rafineeqoe.) 

Body  elongated,  slender,  and  much  compressed.    Head  usually  slen- 
der and  conical.    The  supraoccipitid  bone  is  prolonged  backward,  and 

its  emarginated  apex,  in  typical  species,  receives  the  acuminate  anterior 

■ 

point  of  the  secoud  interspinal,  thus  forming  a  continuous  bony  bridge 
from  the  head  to  the  dorsal  spine.    In  some  species,  this  connection  is 
more  or  less  imperfect,  as  in  Amiurus,  to  which  genus  all  such  species 
have  been  hitherto  referred.    Mouth  transverse  and  terminal,  the  up- 
per jaw  protruding  beyond  the  lower.    Teeth  subulate,  aggregated  into 
a  short,  laterally  truncated  band  on  each  jaw.    Branchiostegal  rays  8  or 
9.    Dorsal  fin  situated  over  the  interval  between  the  pectoral  and  ven- 
tral fins,  higher  than  long,  with  one  long  spine,  and  usually  6  articulated 
rays.    Adii)ose  fin  pedunculated,  over  the  posterior  portion  of  the  anaL 
Anal  fin  long,  with  20-35  rays ;  it  commences  near  the  vent.    Ventral 
fins  each  with  1  simple  and  7  branched  rays.     Pectoral  fins  each  with  ft 
stout  spine,  retrorse-serrate  within,  and  about  0  branched  rays.    Caudal 
fin  elongated  and  deeply  forked,  with  the  lol>es  ix)iuted,  the  upi)er  fre- 
quently the  longer.    Coloration  silvery.    Fresh  waters  of  North  Amer- 
ica, one  species  south wiinl  to  Guatemala  ;•  one  in  Western  Mexicct 

•/.  mendiottalii*  (GUntbcr)  Jonlan.  Alliod  to  /.  fnrcatuSy  but  tbo  anal  ahartor,  the 
depth  T)  iu  Uugtb.  A.  2S-29.  Kio  Vmiiuariiita,  Guatemala.  (Amiurms  mendiotutUt 
GUntber,  v,  102.) 

t/.  dugesi  (B«*an)  J.  A-  G.  Clost^ly  allied  to  /.  albidus,  but  with  a  narrower  head  (it» 
width  5  iu  U*uj;tb) ;  tbo  width  of  the  pn'mnxillary  band  of  teeth  alwut  oue-tliinl  the 
length  of  the  head  ;  humeral  priwoss  8li);htly  furrowed,  not  strongly  ragoee  an  in  L 
allridMB,  Caudal  deeply  forke^l.  Color  plumlKH)U8,  silvery  below.  B.  8;  D.  I,  6;  A. 
21 ;  P.  I,  8.  Rio  Turbio,  Gunn^^juato,  Mexieo  (west  of  the  Sierra  Hadre).  {Amkuwi 
dMgeti  Bean,  Pioc.  U.  8.  Nat.  Mus.  ii,  3UI,  1879.) 
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(izOo^9  fish;  atXoupo^ J  eat  •y  hence  more  correcUyy  thoagh  less  euphonious- 
ly, Ichth(eluru8.) 

ft.  Bony  bridge  firoin  ocoipnt  to  dorsal  not  quite  continuous, 
b.  Anal  fin  moderate,  of  20-22  rays. 

IM.  I.  loplillis  (Cope)  J.  <&6. 

Pale  olive-bluishy  silvery  below.  Body  rather  stout.  Head  very 
broad,  about  as  wide  as  long,  its  width  3|  in  length  of  the  body.  Eye  5-6 
in  interorbital  width.  Caudal  not  deeply  forked.  Upper  jaw  not  much 
the  longer.  Mouth  wider  than  in  any  other  cat-fish.  Humeral  pro- 
cess stout,  shortish,  somewhat  rugose.  Anal  rays  21 ;  base  of  anal  6  in 
length.    L.  24  inches.    Streams  about  Chesapeake  Bay. 

{Amiuru$  lophius  Cope,  Proc.  Amer.  Phil.  Soc.  I>i70f  486 :  Amiurua  lophius  Jordan, 
Lc.85.) 

Its.  I.  albldllS  (Le  Sueur)  J.  &  Q.^White  Cat;  Channel  Cat  of  the  Potomac, 

Pale  olive-bluish,  silvery  below.  Body  moderately  stout.  Head  longer 
tluui  wide,  its  width  4-6  times  in  length.  Mouth  rather  narrow.  Upper 
jaw  much  the  longer.  Eye  3-^  in  interorbital  width.  Barbels  long, 
except  nasal  barbel.  Caudal  fin  deeply  forked,  the  upper  lobe  the  longer* 
,  Hnmeral  process  more  than  half  the  length  of  the  spine,  extremely 
ragoee.  Anal  rays  21 ;  base  of  anal  4^  in  length.  Dorsal  fin  nearly 
Didway  between  adipose  fin  and  snout.  L.  18  inches.  Pennsylvania 
to  North  Carolina. 

{PkusUKbu  albidut  Le  Sueur,  M^m.  Mus.  v,  148,  1819 :  Pimelodus  2ynx  Girord,  Proo. 
Add.  Nat.  ScL  Phila.  1859,  160 :  Amiurue  aJhidiu  Jordan,  L  o.  84.) 

M.  Anal  fin  long,  of  23-27  rays. 

IM.  I.  lupus  (Grd.)  J.  <&  G. 

Dusky  olivaceous,  sides  silvery.  Body  rather  slender.  Head  narrow, 
longer  than  broad,  its  width  4^  in  length,  being  less  than  its  length 
Above.  Dorsal  spine  much  nearer  snout  than  adipose  fin.  Base  of  anal 
u  long  as  head.  Anal  23.  Pectoral  spines  long  and  slender,  dentate. 
Barbels  long.  Supraoccipital  bone  almost  meeting  the  interspinal ;  its 
Rbtions  therefore  very  close  to  Ictalurus  punctatus.    Streams  of  Texas. 

{Pta»eiod¥i»  lupus  Grd.  U.  S.  Pao.  R.  R.  £xpl.  x,  211 :  Amiurua  lupus  Jordan,  L  c.  83 : 
dmimrus  2»|m«  Gttnther,  y,  101.) 

IM.  I*  BiTelTentris  (Cope)  J.  &,  G. 

ftmilar  to  L  luptUy  but  the  head  broader,  its  width  equal  to  its  length 
above.  Dorsal  spine  scarcely  nearer  snout  than  adipose  fin.  Anal 
Uf  alKNTter  than  head.  Barbel  longer  than  head ;  humeral  process  very 
ngose.    Keose  Biver,  North  Carolina. 

L     (Atmimnu  wkfeivmiriB  Cope,  Proc.  Amer.  Phil.  Soc.  1870,  486 :  Amiurua  niveivmtria  Jor- 
l*-  L  e.  63.) 
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106.  I.  lacustris  ( Walbanm)  J.  &  Q.—Cai-flsh  of  the  Lake$;  Qre(U  Fark-taiki  Cat; 

AlviHimppi  Cat ;  Florida  Cat ;  Flannel-mouth  Cat. 

Olivaceous  slaty,  growing  darker  with  age;  sides  pale,  withoat  dark 
spots ;  anal  dusky  edged.  Body  rather  stouter  than  in  J.  punctata. 
Head  much  broa.der,  lower,  and  more  depressed  than  in  J.  punctatui, 
its  greatest  Avidth  five-sixths  its  length.  Interorbital  space  somewhat 
more  than  half  the  length  of  head.  Width  of  the  mouth  about  half 
head.  Eye  moderate,  wholly  in  front  of  middle  point  of  head.  Top  of 
head  covered  with  a  thicker  skin  than  in  punctatm^  so  that  the  bones 
are  nearly  concealed.  Upper  surface  of  head  quite  flattish,  so  that  the 
eyes  are  much  nearer  the  upper  than  the  lower  surface  of  the  bead. 
Barbels  long,  all  black,  the  maxillary  barbel  reaching  beyond  bead. 
Humeral  process  very  short  and  blunt,  covered  by  skin,  a  little  more 
than  one- third  the  length  of  the  pectoral  spine.  Caudal  deeply  forked, 
the  upper  lobe  rather  longer  and  narrower  than  the  lower.  Dorsal  a 
little  nearer  snout  than  adipose  fin.  Head  4  in  length;  depth  5.  Dis- 
tance to  dorsal  spine  2f .  Anal  base  as  long  as  head.  D.  I,  5 ;  P.  1, 9; 
A.  25.  British  America  to  Florida  and  Texas ;  abundant  in  all  large  • 
bodies  of  water.  One  of  the  largest  of  the  cat-fishes,  reaching  a  weight 
of  100  pounds. 

(  f  GaduH  lacusiria  Walbanm,  Artedi  Pise.  1792,  144 :  fPimelodu8  horealiH  RichaidsoOf 
Fauna  B<>r.-Amcr.  Fi8h.  135:  7Amiuru8  horcalis  Gunther,  v,  100:  Pimclodui  mgrir 
cans  Lo  Sueur,  M^m.  Mus.  v,  153,  1819:  Amiurus  nigricans  Jordan.,  L  c.  83:  Amiunt 
borealis  Jordan,  1.  c.  84.) 

hbb.  Anal  fin  very  long,  of  'J5  rays. 

107.  I.  ponderosus  (Bean)  J.  &  Q.— Great  Cat-fish, 

Bluish  slate  above,  whitish  below.  Form  of  1.  lacmtriSj  but  the 
body  deeper  and  the  head  and  mouth  broader.  Greatest  depth  3i  iB 
length.  Head  3§ ;  its  width  4^.  Dorsal  nearer  snout  than  adipose  to- 
Caudal  fin  not  deeply  forked.  P.  I,  11 ;  A.  35.  (Bean.)  Mississippi 
River  (Saint  Louis).  Probably  the  largest  of  the  cat-fishes,  the  original 
type  5  feet  in  length  and  weighing  150  pounds. 

( A miur us  ponderosus  Bc&n,  Proc.  U.  S.  Nat.  Muh.  ii,  286,  1879.) 

aa.  Bony  bridge  from  occiput  to  dorsal  fin  complete  and  continoons. 
d.  Anal  moderate,  its  rays  24-30,  its  base  3|-4  in  length  of  body. 

108.  I.punctaCus(Kaf.)Jor.— Channel  Cat;  WhiU  Cat. 

Color  light  olivaceous  above,  the  sides  pale  or  silverji  and  almoifc 
always  with  irregular  small,  round,  dark  spots.    Fins  often  with  dad~ 
edgings.     Body  rather  long  and  slender,  the  back  Utile  eleiviiMi 
Head  rather  small,  narrowy  convex  above,  so  that  the  ejB  li  BV 
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earer  tho  upper  than  the  lower  outline.  Eye  large,  the  middle  point 
f  the  length  of  the  head  being  near  its  posterior  margin.  Mouth 
3^ber  small.  Barbels  long.  Spines  long.  Skin  thin.  Humeral  pro- 
ess  long  and  slender,  more  than  half  the  length  of  the  pectoral  spine, 
rhich  is  strongly  serrated  behind.  Head  4;  depth  5.  Anal  25-29. 
tivers  qf  tho  Southern  and  Western  States,  from  Montana  to  Ver- 
Qont,  Mexico,  and  Oeorgia ;  generally  abundant  in  the  channels  of  the 
arger  streams.    It  reaches  a  weight  of  20-25  pounds.    Variable. 

{8Uuru8  punetatua  Raf.  Amer.  Month.  Mag.  1818,  359;  Jordan,  1.  c.  76:  Pimelodus 
mruleseens  Raf.  Ichth.  Oh.  63:  Pimelodua  caudafurcatus  Le  Sueur,  M6m.  Mus.  v,  152: 
Amiwrut  caudafurcatus  GUuther,  v,  102 :  Pimelodus  furcifety  gracilis,  vulpes,  oZtvaoftM, 
hwgkif  megalopBy  graciosus,  hammondi,  notatus,  etc.  Auct. :  Ictalurus  b€€uilei  and  nmp- 
naiGUl:  Ickthcslurus  robuatua  Jordan,  1.  c.  76.) 

U.  Anal  fin  very  long,  its  rays  32-34. 

IH.  I.  nircatas  (Cnv.  &  Val.)  Gill. 

Color  silvery,  plain  or  somewhat  spotted.  Anal  fln  extremely  elon- 
gate, its  base  nearly  one-third  the  length  of  the  body  (without  caudal) ; 
Hb  rays  32-34  in  number.  Eye  small,  wholly  anterior,  the  middle  of 
tiie  head  being  entirely  behind  its  posterior  margin.  Head  small,  about 
^  in  length ;  depth  4  in  adults  to  5^  in  younger  specimens  Slope  from 
dorsal  to  snout  somewhat  concave,  especially  in  adults.  Pectoral  spine 
rather  long;  humeral  spine  stout,  shortish,  not  reaching  middle  of 
pectoral  spine.  Skin  thin.  Size  rather  small.  Ohio  to  Iowa  and 
Texas ;  not  very  common. 

[Pimelodus  furcaius  Cnv.  &,  Val.  xv,  136,  1840 :  Amiurus  furcaius  GUuther,  v,  103 . 
Jordan,  L  c.  75. ) 

57. — ARIUS  Cuvicr  &  Valenciennes. 

8ea  Cat-fish. 

(Corier  Sl  Valenciennes,  Hist.  Nat.  Poiss.  xv,  53, 1840 :  type  Pimelodus  arius  Buchanan^ ) 

Body  more  or  less  elongate,  subterete.  Head  subconical,  armed  with 
i  bony  shield  above,  behind  which  are  usually  two  others,  the  posterior 
it  the  base  of  the  dorsal  spine.  Skull  with  a  fontanelle.  Mouth  not 
large,  the  upper  jaw  the  longer.  Teeth  villiform  or  granular,  in  a  band 
in  each  jaw.  Teeth  in  one  or  two  patches  each  on  the  vomer  and  pala- 
tines, all  of  them  sometimes  confluent  into  one  band.  Barbels  C  (tho 
Boctrils  without  barbel),  close  together,  the  posterior  with  a  valve. 
Eyes  with  a  free  orbital  margin.  Dorsal  fin  short,  in  front  of  the  ven- 
bals,  with  a  pungent  spine  and  7  rays.  Adifose  fin  well  developed, 
potteriody  free.  Caudal  fin  deeply  forked.  Anal  tin  short.  Pectorals 
with  a  q[iine.    Ventral  rays  6.    Skin  smooth,  naked,  except  on  the 
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occipital  and  nuchal  regions,  which  are  armed  with  bony  bucklers. 
Marine  cat-fishes.  Species  very  numerous  in  tiie  tropical  seas.  This 
group  has  been  divided  into  many  genera,  the  value  of  which  we  are 
unable  to  determine.  Our  common  species  is  not  a  typical  ArinSj  but  the 
genus  to  which  it  belongs  has  not  been  properly  defined.  (Prom  Art 
gagora^  the  Bengalese  name  of  the  typical  species.) 

a.  Teeth  all  villiform,  in  a  large  roanded  patch  on  each  palatine  and  a  smaU  one  on 
each  side  of  the  vomer,  these  patches  all  distinct;  posterior  buckler  smalL 
{Ariop»i9*  Gill.) 

110.  A.  fells  (Linn€)  J.  &.  G,—Sea  Cat-fish, 

Steel-blue,  sides  and  belly  silvery.'  Body  rather  elongate,  not  com- 
pressed, tapering  Into  the  slender  tail.  Head  subconic,  depressed,  flat- 
tish  above.  Maxillary  barbel  nearly  as  long  as  the  head.  Mouth  amalL 
Eye  moderate,  just  in  front  of  the  middle  of  the  head.  Gill  membranes 
broadly  united,  partly  joined  to  the  isthmus,  forming  a  narrow,  free  fold 
across  it.  A  small,  bony,  granulated  buckler,  broader  than  long,  in  front 
of  base  of  dorsal  spine ;  then  a  much  larger  nuchal  shield  with  a  me- 
dian keel,  and  a  still  larger  occipital  shield  with  a  median  furrow.  A 
low  fleshy  keel  along  the  back.  Humeral  process  nearly  half  the  length 
of  the  pectoral  spine.  Caudal  deeply  forked,  the  upper  lobe  the  longer. 
Head  3^;  depth  5.  D.  I,  7,  its  spine  not  filamentous,  serrate  in  fix)nt; 
P.  I,  C;  A.  10.  L.  24  inche>s.  Cape  Cod  to  Florida  5  common  south- 
ward. 

(Silurus  felis  Linn^,  Syst.  Nat. :  Arius  milberti  Cuv.  &  Val.  xv,  74 :  Arius  milberii 
GUnther,  v,  155.) 

111.  A*  equestiis  Baird  &.  Girard. 

Similar,  but  with  the  8i>ines  higher  and  the  maxillary  barbels  much 
longer,  reaching  to  the  middle- of  the  pectorals.  Pectorals  reaching  to 
last  ray  of  dorsal.  Dentition  and  character  of  the  cephalic  bucklers 
undescribed.  Head  4.  D.  I,  7;  A.  10;  P.  I,  9.  Coast  of  Texas;  a 
doubtful  species. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  26;  GUnther,  v,  173.) 

5§.— JBLITRICHTHTS  Qaird  &  Girard. 

Sea  Cat-fishes, 

(Ailurichihys  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,26:  type  SiluruB  iiuin- 
nu8  Mitchill. ) 

Body  rather  elongate,  little  compressed.  Head  depressed,  broad 
above.  MoutJi  large,  the  upper  jaw  the  longer.  Teeth  all  villiform ;  those 
on  the  vomer  and  palatines  forming  a  more  or  less  perfectly  crescent- 

*  ilHoptit  et  ^btoHiM  Gill,  Pxoo.  Aoad.  Nat.  Soi.  Phila.  1663|  171:  type  2lfiiw  wOkni 
C.  &  y.    iJriiiu;  ifi^,  appeaninoe.) 
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laped  band.  Barbels  4.  Maxillary  barbels  band-like,  very  long.  Chin 
ith  two  short  barbels.  Nostrils  close  together,  the  posterior  with  a 
alve;  nachal  region  with  a  granulated,  bony  buckler.  Fontanelle 
irge,  well  forward.  Dorsal  fin  short,  in  fix)nt  of  the  ventrals,  with  I 
harp  spine  and  7  rays.  Pectorals  with  a  similar  spine ;  both  pectoral 
md  dorsal  spines  ending  in  a  long,  striated,  band-like  filament.  Adipose 
in  moderate,  free  behind.  Caudal  fin  widely  forked.  Anal  moderate 
jr  rather  long.  Ventral  rays  C.  Gill  membranes  somewhat  connected. 
Iiopical  waters  of  America;  the  species  all  marine.  {aUoupoq^  cat; 
1^6?,  fish.) 

lit.  iB.  martens  (MitchiU)  B.  Sl  Q.—Sea  Cat-fish;  Gaff-top-soil. 

Dosky  bluish,  silvery  below.  Head  rather  short  and  broad,  rounded 
interiorly.  Eye  rather  large,  low,  anterior.  Occipital  buckler  subtrian- 
gobur,  tapering  behind.  Maxillary  barbels  extending  about  to  the  end  of 
die  pectoral  si>ine.  Pectoral  spine  longer  than  the  dorsal  spine,  two- 
fluids  the  length  of  the  head,  its  filament  reaching  the  vent.  Dorsal 
filament  reaching  adipose  fin.  Upper  lobe  of  caudal  much  the  longer. 
Anal  fin  falcate.  Band  of  palatine  teeth  nearly  continuous.  Head  4^. 
D.  1, 7;  A.  23;  P.  1, 12;  B.  6;  Vert.  20  +  30.  Cape  Cod  to  Mexico; 
eoinmoQ  southward. 

(5««Ti«  aiaHjwM  MitchiU,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,433;  GUnther,  v,  178.) 

Oeder  L-PLECTOSPONDYLI. 

{The  Plectospondylotts  Fishes.) 

Physostomous  fishes  with  the  parietals  broad,  distinct ;  pterotic  nor- 
mal; symplectic  present ;  opercular  bones  all  present ;  no  interclavi- 
des,  and  the  four  anterior  vertebrae  much*  modified  and  with  ossicula 
ioditos.  This  group  consists  principally  of  fresh-water  fishes,  and  in- 
dndes  about  six  families.  Two  strongly  marked  divisions  are  included 
in  it,  the  one  the  suborder  Eventognathi  of  Professor  Gill,  and  the  other 
tbe  Characins,  referred  by  Professor  Gill  to  the  Isospondyli.  The  Chara- 
sins  resemble  the  Isospondyli  in  general  a])pearance  and  in  the  structure 
if  the  pharyngeals,  but  differ  in  the  modification  of  the  anterior  ver- 
ri>raB.    (r^exTo^,  joined  together ;  ffKovduXo^j  vertebrae.) 

ANALYSIS  OF   FAMILIES  OF  PLECT08P0NDYLI. 

Biaio  case  produced  between  orbits ;  basis  cranii  simple ;  only  two  superior  pharyn- 
geal bones ;  lower  pharyngeals  falciform,  parallel  with  the  gill-arches ;  jaws 
toothlMB.     {Eventognathi.  *  ) 

•  eVf  weU ;  hrbcj  within ;  yvd^of,  jaw. 
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a,  B.iHal  hnmcliihynls  2;   pharyngeal  teeth  nnmeroufs  ])ectiiiate;  maxiUa 

forming;  part  of  the  mar;;iD  of  the  tipper  jaw Catosh^kidi. 

art.  Basal  branchihyals  3 ;  pharyngeal  teeth  few ;  margih  of  upper  jaw  iiwM 

2)rcmaxillarieH  alone CYrrJxiDi 

•*  Brain  case  not  pro<luce(l  between  orbits;  basis  cranii  double,  sometimes  wiihi 
cular  canal;  4  to  1  sn  peri  or  pharyngeal  bones;  lower  pharyngeal  irnti 
form;  3  batial  branchihyals;  teeth  in  jaws  often  present.     {Charxifin'O 

ClURACIMIiJ 

Family  XXX.— CATOSTOMIDiE. 

{The  Suckers.) 

Body  oblong:  or  elongate,  usually  more  or  Ici^s  compresse<l.  I 
more  or  less  conoid.  Opercles  normally  developed.  Nostrils  dtn 
No  barl>els.  Mouth  large  or  small,  usually  protractile  and  with  t 
lips.  Margin  of  upper  jaw  form<^d  in  the  middle  by  the  small  proi 
illaries,  and  on  the  side  by  the  maxillaries.  Jaws  toothless,  h 
pliaryngeal  bones  falcifonn,  armed  with  a  row  of  numerous  cmnh 
teeth.  Branchiostegals  3.  Gill  membranes  more  or  less  unitt*<l  u 
isthnuis,  restricting  the  gill-openings  to  the  sides.  Gills  4,  a  slii 
hind  tlie  fourth.  Pseud obranchiaj  present.  Scales  cycloid,  larc 
small.  Lateral  line  decurved,  sometimes  wanting.  Head  naked, 
not  scaly.  Dorsal  fin  comi)aratively  long  (of  11-50  rays),  >nthont 
spine.  Anal  fin  short.  Caudal  fin  more  or  less  forked.  Ventnil: 
doininal,  with  about  10  rays.  Pectoral  fins  placed  low,  without  s] 
No  adipose  fin.  Belly  not  sen^ated.  Alimentary  canal  long.  Stoii 
simi)le.  No  pylori(;  ca*ca.  Air-bhwlder  large,  divided  into  two  or  t 
])arts  by  transverse  constrictions,  not  surrounded  by  a  bony  cap. 
(ienera  14  or  fewer;  species  about  GO ;  inhabiting  the  fresh  watei 
>sorth  Ameri(.*a,  two  species  in  Eastern  Asia.  They  are  not  much  va 
as  food  ilshes,  the  iiesh  being  flavorless  and  full  of  small  bones. 

{(.'ifpnnida'j  group  (\itoftlomina  Giinther,  vii,  12-24.) 

*  Dorsal  fm  eloni^ate,  its  developed  rays  25-5()  in  number ;  air-bladder  in  two  pai 
t  Foutauclli^  present ;  body  ovate  ;  seales  large.     (BubaUchthyintF,) 
a.  Dorsal  rays  2 1-:W. 
b.  Mouth  largo.,  tenninal,  protractile  forwards ;  lips  thin  ;  pharyngeal  bones 

teeth  weak IcTiODca 

bh.  Montli  smaller,  inferior,  protracrtilo.  downwards. 
c.  Pharyngeal  bones  strong,  tln^  Urrth  conipanitively  eoarso  and  lai^ 

creasing  in  size  down  wards BuB.\ucHTirw, 

oc  PharyixgiMkl  bones  narrow,  with  the  teeth  thin  and  weak..CARPioDB^ 
U  Fm^^  tod  by  the  union  of  the  parietal  bones ;  l>o<ly  elongate.   (Qd 

Ifiuv.) 
dEerlor,  with  thick  papilloso  lips;  scales  rather smalL 

CTOirrc^l 
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kxml  fin  ihort,  with  10-18  rays.    (Catastomina.) 
e.  Air-bladder  in  two  parts. 
/.  Lateral  line  complete  and  continnons ;  scales  small,  55-115  in  the 
lateral  line. 

q,  Fontanelle  none Pantosteus,  63. 

gg.  Fontanelle  present. 
k.  Month  inferior,  small,  with  thick  papillose  lips. 

Catostomus,  64. 
hh.  Month  very  large,  terminal,  obliqne ;  lips  thin  and  nearly  smooth. 
i.  Pharyngeal  bones  moderate,  with  teeth  of  medium  size. 

Chasmistes,  65. 
iu  Pharyngeal  bones  slender,  with  very  numerous,  minute  teeth. 

LlPOMYZON,  66. 

ff.  Lateral  line  interrupted  or  wanting;  scales  large  (40-50  in  a  lougi- 
tudinal  series). 

g.  Lateral  line  entirely  wanting Erimtzon,  67. 

gg.  Lateral  line  more  or  less  developed Minttrbma,  68. 

00.  Air-bladder  in  three  parts ;  fontanelle  present ;  scales^large ;  lateral 
line  complete. 
j.  Mouth  normal,  the  lower  lip  entire  or  merely  lobed. 

k.  Pharyngeal  bones  moderate,  the  teeth  compressed,  grad- 
ually larger  downwards;  mouth  moderate  or  smaU,  the 

lips  usually  plicate Moxostoma,  69. 

Jck.  Pharyngeal  bones  very  strong,  with  the  lower  teeth  much 
enlarged,  subcylindrical  and  truncate,  the  teeth  of  the 
upper  part  of  the  bone  small  and  compressed ;  mouth  large, 
somewhat  oblique,  with  very  thick  lips. 

Placopharynx,  70. 
j/.  Mouth  singular,  the  upper  lip  not  protractile,  greatly  en- 
larged, the  lower  lip  developed  as  two  separate  lobes, 
pharyngeal  bones  and  teeth  ordinary Quassilabia,  71. 

59.— ICTIOBrS  Bafinesque. 

Buffalo-fishes. 

inesque,  Ichth.  Ob.  1820,  55:  type  Amblodon  hubalus  Raf.) 

lead  very  large  and  strong,  wide  and  deep ;  its  length  SJ-Sf  in  that 
the  body ;  its  upper  surface  broad  and  depressed.  Eye  moderate, 
oily  anterior  in  position,  the  middle  of  the  head  being  entirely  behind 
suborbital  bones  proportionately  narrow.  Fontanelle  large,  well 
iL  Opercular  apparatus  largely  developed;  the  suboperculum 
ad ;  the  operculum  broad,  strongly  furrowed.  Mouth  very  large  for  a 
ker,  terminal,  protractile  forwards;  the  middle  of  the  premaxillaries 
rly  on  the  line  ot  the  middle  of  the  eye ;  the  posterior  edge  of  the  maxil- 
:  extending  about  to  the  line  of  the  nostrils.  Mandible  very  strong, 
que,  placed  at  an  angle  of  45^  or  more  when  the  mouth  is  close-d,  its 
terior  end  extending  to  beyond  opposite  the  front  of  the  eye,  its 
jth  a  little  less  than  one-third  that  of  the  head.  Lips  very  little  de- 
eped ;  the  upper  narrow  and  smooth,  scarcely  appreciable ;  the  lower 

r,  rather  full  on  the  sides,  but  reduced  to  a  narrow  rim  in  front, 

BoIL  l^ttt.  Mus.  No.  16 8 
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entirely  destitute  both  of  papillsB  and  plicae.  Jaws  witiiout  cartilagi 
nous  sbeath.  Maciferous  system  of  head  well  developed.  Isthmus  nar- 
row.  Pharyngeal  bones  rather  weak,  the  outer  surfoce  of  the  arch 
standing  outwards  and  presenting  a  porous  outer  margin.  The  pedun- 
ele  of  the  symphysis  is  much  longer  proportionally  and  more  pointed 
than  in  Carpiodes  and  Buhalichthys.  The  teeth  are  very  numerous,  small, 
thin,  and  compressed  as  in  Carpiodes^  but  the  lower  ones  are  gradually 
larger  than  the  upper  ones.  Their  inner  edge  is  slanting  outwarda, 
and  not  uniformly  arched  as  in  BtibalichthySj  or  truncate  as  in  Cycleptnsj 
the  innermost  margin  rising  somewhat  in  the  shape  of  a  projecting  cusp. 
Gill-rakers  of  anterior  arch  long  and  slender  above,  becoming  shorter 
downwards.  Body  heavy,  robust,  not  especially  arched  above  nor 
greatly  compressed,  the  form  somewhat  elliptical ;  the  depth  2^}  in 
the  length  of  the  body.  Scales  large,  thick,  nearly  equal  over  the  body, 
their  posterior  edges  somewhat  serrate;  the  lateral  line  well  developed, 
but  not  as  distinct  as  in  Carpiodes,  slightly  decurved  anteriorly;  flie 
number  of  scales  in  its  course  3G-42 ;  13-15  in  a  transverse  series  (rom 
dorsal  to  ventrals.  Dorsal  fln  with  an  elongate  basis,  its  number  of 
rays  25-30 ;  anterior  rays  somewhat  elevated,  their  length  about  half 
that  of  the  base  of  the  fin.  Caudal  not  much  forked.  Anal  fin  not 
much  elevated,  its  rays  about  0  in  number.  Pectorals  and  ventrals 
moderate,  the  latter  with  about  10  rays.  Sexual  peculiarities,  if  any,  un- 
known. Coloration  dark,  not  silvery.  Air-bladder  with  two  chambers. 
Size  very  largo.    A  single  species  known.    {^xOu^,  fish ;  /JoDt,  buflBdo.) 

113.  I.  bubalns  (Raf.)  Ag.—Red^outh  Buffalo-fish. 

Body  robust,  moderately  compressed,  the  outline  somewhat  elliptical, 
but  the  back  rather  more  curved  than  the  belly ;  depth  2^--3^  in  length. 
Head  very  large  and  thick,  3^  in  length  of  body.  Opercular  apparatus 
very  strong,  the  operculum  itself  forming  nearly  half  the  length  of  the 
head.  Scales  very  large.  Developed  rays  of  the  dorsal  27-20 ;  anal  rays 
0 ;  ventrals  10.  Scales  7-37  to  41-C.  Coloration  dull  brownish  oUve, 
not  silvery.  Fins  dusky.  Size  very  large ;  reaches  a  length  of  nearly 
3  feet  and  a  weight  of  20-30  pounds.  Mississippi  Valley ;  general!} 
abundant  in  the  larger  streams. 

(Amblodon  huhalus  Raf.  Joiim.  Phys.  1818,  421 ;  Apjaaeiz,  Anicr.  Journ.  Sci.  Arts,  1864 
196 :  Sclerognathus  cyprinella  C.  <&  V.  Hist.  N.it.  Poiss.  1844,  477 :  *Ichthyohu9  cyamdiM 
NoIrtOD,  Bull.  III.  MuH.  Nat.  Hist,  i,  49 :  Ichihyobus  hubalus  Jordan,  Bull.  U.  S.  Nat 
Mu8.  xii,  214:  Sclcrognathus  cyprinella  Giinther,  vii,  24.) 

*  8eo  Jordan,  Bnll.  U.  S.  Nat.  Mns.  xii,  207.  Tlicro  has  been  jierhaps  a  confWoi 
among  Mr.  Nelaou's  types  of  this  species.    One  sent  by  him  to  us  is  an  /oIMim. 
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60.— BUBAMCHTHirS  AgaMlai. 
Buffalo-fishes. 

,  Amer.  Jonm.  Sci.  Arts,  1855, 192 :  type  Carpwdvs  urus  Ag.) 

I  moderate  or  rather  large  deep  and  thick,  its  superior  outline 
rising ;  its  length  about  4  in  that  of  the  body.  Eye  moderate, 
I  or  rather  anterior  in  position.  Suborbital  bones  comparatively 
.  Fontanelle  always  present  and  widely  open.  Mouth  moderate 
11,  more  or  less  inferior;  the  mandible  short,  little  oblique,  or 
ly  quite  horizontal ;  the  mandible  less  than  one-third  the  length 
head ;  the  premaxillaries  in  the  closed  mouth  below  the  level  of 
^er  part  of  the  orbit  Lips  rather  thin,  thicker  than  in  Ictiobv^j 
yer  protractile,  narrow,  plicate,  the  phcse  sometimes  broken  up 
anules ;  lower  lip  comparatively  full  (for  a  buffalo-fish),  faintly 
,  the  plicae  broken  up  into  granules,  the  lower  lip  having  the  gen- 
-shaped  form  seen  in  Carpiodes.  Jaws  without  cartilaginous 
Muciferous  system  well  developed.  Opercular  apparatus  well 
>eil,  but  less  so  than  in  Ictiobus;  the  operculum  strongly  rugose; 
3  moderate.  Pharyngeal  bones  triangular,  with  large  teeth, 
increase  in  size  from  above  downwards.  Teeth  compressed,  their 
ig  edge  blunt,  slightly  arched  in  the  middle,  and  provided  witli  a 
isp  along  the  inner  margin,  which  is  hardly  detached  from  the 
and  does  not  rise  above  the  surface.  Gill-rakers  of  anterior  arch 
•  and  stiff  above,  growing  shorter  downwards.  Body  ovate  or 
;  the  dorsal  outline  more  or  less  arched;  the  sides  of  the  body 
5sed ;  the  ventral  outline  curved  also,  but  to  a  less  degree.  Scales 
rge,  about  equal  over  the  bo<ly,  their  posterior  outlines  somewhat 
.  Lateral  line  well  developed,  nearly  straight,  with  35-42  scales ; 
n  a  cross-series  from  ventrals  to  dorsal.  Dorsal  fin  beginning 
le  middle  of  tlie  body,  somewhat  ^n  advance  of  the  ventrals;  its 
r  rays  elevated,  their  height  about  equal  to  half  the  base  of  the 
1  number  of  rays  in  the  dorsal  fin  ranging  from  25  to  30.  Caudal 
I  forked,  the  lobes  about  equal,  not  falcate.  Anal  fin  compara- 
ong  and  rather  low,  of  8  or  0  developed  rays.  Ventrals  moder- 
rayed.  Pectorals  rather  short.  Sexual  peculiarities,  if  any,  un- 
Coloration  dull  dark  brown,  nearly  plain,  not  silvery.  Fins  oli- 
B  or  more  or  less  dusky.  Air-bladder  with  two  chambers.  Size 
irge.    This  genus  is  closely  related  to  IctiobtiSj  differing  only  in 
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the  somewhat  stronger  teeth.  The  two  genera,  with  perhaps  CarpMa 
also,  should  probably  be  reunited.  Three  species  are  known,  two  in  the 
United  States  and  a  thii-d  in  Central  America.*  (poOfiaXo^j  boffido; 
ixO0<;y  fish.) 

114«  B«  uros  Ag. — Big-mouthed  Buffalo. 

Boily  much  less  elevated  and  less  compressed  than  in  B.  alfiu, 
the  back  not  at  all  carinated ;  axis  of  body  above  ventrals  about  at  the 
lateral  line,  and  but  ver^*  little  farther  from  the  dorsal  outline  than  from 
the  ventral ;  depth  3-3J  in  length.  Head  very  stout,  strongly  trans- 
vei-sely  convex,  thicker,  larger,  and  less  pointed  than  in  the  other, 
alK)ut  4  in  length.  Eye  about  equal  to  snout,  5^  in  head,  much  smaller 
than  in  B.  altus.  ]S[outh  large,  considerably  oblique,  opening  well  for- 
waitls.  Mandible  longer  than  eye.  Premaxillary  somewhat  below  sab- 
orbital.  Dors;il  fin  lower  and  less  rapidly  depressed  than  in  the  next, 
the  longest  ray  8can*ely  half  the  length  of  the  base  of  the  fin.  Anal  ftn 
rounded ;  its  rays  not  rapidly  shortened ;  the  middle  ones  not  mach 
shorter  than  the  longest.  Colors  very  dark;  fins  all  black.  Scales 
8-41-7 ;  D.  30*;  A.  10.    Mississippi  Valley ;  in  the  larger  streams. 

{Carpiodes  urus  Aj^nssiz,  Amor.  Joum.  Soi.  Arts,  IS&l,  J55:  Bubalickthtf^  mru$,  ntfefi 
ot  ^«»llll|l««  Aganu^iz,  Auier.  Jourii.  Sci.  Arts,  l^rKi,  19:V-rJ5;  JordaD,  1.  c.  209.) 

115*  B*  altUS  Xo1s«>n. — Small-moHtht'ti  Buffalo. 

BiHly  considerably  olevatcii  and  ooniprossetl  above ;  the  dorsal  region 
sulH^arinate :  belly  thicker;  depth  2J-25  in  length;  axis  of  body  above 
the  ventrals,  l>elow  the  lateral  line,  and  nearly  twice  as  for  from  the  back 
as  from  the  Wily.  Head  nunlerate,  triangidar  in  outline  when  viewed 
fnnn  the  side,  4  in  length.  Eye  equal  to  snout.  4-o  in  length  of  head, 
much  larger  than  in  R  nrfw.  Mouth  quite  small,  notably  smaller  and 
more  inferior  than  in  R  urM,*.  Mandible  alxuit  equal  to  eye.  Dorsal 
fin  elevateil  in  fn>nt  and  rapidly  dei^linetl.  the  highest  ray  reaching 
nuu'h  Ix^yond  the  middle  of  the  fin,  the  seventh  ray  about  half  the 
length  of  the  thinl  or  longi\^t.  •Anal  rays  nipidly  shortened  behind,  the 
mitldle  rays  much  shorter  than  the  first  lonj:  ones.     Scales  8-3(M); 

*/.\  m^ruuo%a:i*  .iuitithor^  Jor^lau.  Mo;;;h  >r.'A::.  i-j^rVrlor.  slij-htly  corrugated 
lVp;h  ;>i-;ir  i'-i  Knj;:!^.  lUa«l  4-^;.  i\o!  iuiskU  :o:or  T::aa  hi-h.  l.ye  rnt  her  small, 
on«^htth  ot  the  Wn)::h  of  the  hea*l  siiul  ti* ^^-tit^h*  thar  of  the  smnir.  Sabcvrbitak  nU' 
u^xk,  An:»'T!or  iU»t>ai  mx  *  not  u^uch  v^slu^vil.  >:iort*  r  tbjci  the  head.  Caadal  fairkfld. 
Ori^ir.  of  vvu:n»:  \er:;.4r>  lvV«  the  fo:«;h  aorsA*.  r^v.  IVvtoial  fin  not  extendini 
to  veatmls^  There  are  ^  lo«|:imaiw^l  wn*-*  %»f  jjik-V.e»  henr^vn  th«  lateral  line  a 
the  ivoi  \»€  Ihe  veninJ.  i\4\\wtuH\  \xKut\>ctu.  ScaW  T-^J^-T  :  D»  ^ :  A.  10.  Bio  Ui 
iia.-u iuta.  Uiuteiuala.    y^ummthtr, '    vC^\«Tvy<M:A»j>  «<?W*M<:a  Guathcry  xii^  8X) 
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D.  29 ;  A.  10 ;  V.  10.    Coloration  paler ;  the  lower  fins  slightly  dusky. 
Mississippi  Valley  and  southward;  generally  abundant. 

(Caio$townu  Uibdlus  Kirtland,  Rep.  Zool.  Ohio,  1838,  168,  not  of  Bafinesqne:  Baba- 
liektk}f8  bubalus  Agassiz,  Amer.  Joom.  Sci.  Arts,  1855, 195 :  Bubalichthys  hubalus  Jordau, 
I.  c.  206:  Sclerognatku^  urus  GUnther,  vii,22;  B,  altus  NelHon  MS8.  in  Jordan,  Proc. 
Acad.  Nat.  Sci.  Phila.  1877,  73;  apparently  the  oldest  tenable  name,  certainly  belong- 
ing to  the  species.) 

•!•— CABPIODE8  Bafinesqne. 

t 

Carp  SucJcers, 

(Scierognatkus  Valenciennes.) 
(Rifinesqae,  Ichth.  Oh.  1820,  56:  type  Catostomus  cyprinue  Le  Sueur.) 

Head  comparatively  short  and  deep,  sometimes  conic,  sometimes 
biont;  its  length  ranging  from  3^  to  5  in  that  of  the  body;  its  upper 
sn&oe  always  rounded.    Eye  moderate,  median  or  anterior  in  posi- 
tioD.   Suborbital  bones  well  developed,  their  depth  about  half  that  of  the 
lediy  portion  of  the  cheek  below.    Fontanelle  always  present,  well  de- 
Teioped.    Mouth  always  small,  horizontal  and  inferior;  the  mandible 
less  than  one-third  the  length  of  the  head ;  the  lips  thin,  the  upper  pro- 
tnetile,  narrow,  the  lower  quite  narrow,  /y-shaped,  or  rather  pi -shaped, 
bdiind;  both  lips  feebly  plicate  or  nearly  smooth,  the  plicae  often  more 
w  less  broken  up.     Jaws  without  cartilaginous  sheath.     Muciferous 
qrgtem  moderately  developed.    Opercular  apparatus  well  developed; 
tbe  Bubopercle  broad;  the  operculum  in  the  adult  more  or  les:J  rugose. 
Isthmus  moderate.    Pharyngeal  bones  remarkably  thin  and  laterally 
eonipressed,  with  a  shallow  furrow  along  the  anterior  margin  on  the  in- 
■de,  and  another  more  central  one  on  the  outline  of  the  enlarged  sur- 
iccs.    Teeth  very  small,  compressed,  nearly  equally  thin  along  the 
thole  inner  edge  of  the  bone,  forming  a  fine,  comb-like  crest  of  minute 
lemtores;   their  cutting  edge  rises  above  the  inner  margin  into  a 
Vrominent  point.    Gill-rakers  of  anterior  arch  slender  and  stiff  above, 
tmming  reduced  downwards.    Body  ovate  or  oblong;  the  dorsal  outline 
•ore  or  less  arched;  the  ventral  outline  more  nearly  straight;  the  dei)th 
hm  half  to  one-third  the  length ;  the  sides  compressed,  the  back  nota- 
ry 80,  forming  a  sort  of  carina.    Caudal  peduncle  short  and  deep, 
ledes  large,  about  equal  over  the  body,  their  posterior  margins  slightly 
■tote;  lateral  line  weU  developed,  nearly  straight,  with  34-41  scales  •, 
H6  scales  in  a  cross-row  from  dorsal  to  ventrals.    Dorsal  fin  begin- 
H  near  the  middle  of  the  body,  somewhat  in  advance  of  ventralfv 
kite;  its  anterior  rays  elevated  and  often  fllamentmis,  their  bei^i 
l^g  ftam  i  to  li  the  length  of  the  base  of  the  fin ;  the  numbe?  4C 
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developed  rays  Ringing  from  23  to  30.  Caadal  fin  well  forke 
lobes  equal.  Anal  fin  comparatively  long  and  low,  emar<^ua 
males),  its  number  of  developed  rays  usually  8.  Ventrals  sb 
with  usually  10  rays.  Pectorals  short.  Sexual  peculiarities 
marked ;  in  some  species,  at  least,  the  males  in  spring  have  the 
minutely  tuberculate.  Coloration  always  plain ;  pale  olivaceous 
white  below,  but  hardly  silvery,  the  fins  all  partaking  of  the  c 
the  region  to  whicih  they  belong.  Air-bladder  with  two  clia 
Size  medium  or  rather  largo.  This  genus  is  very  close  tx)  Ictiol 
Buhalichthys,  Its  species  are  numerous  and  very  difficult  to  det< 
All  belong  to  the  United  States.    (Latin  carpiodes,  carp-like.) 

•  Dorsal  fin  with  tlio  anterior  rays  inoro  or  less  shortened,  their  length  oni 
t^o-thirds  that  of  tho  hase  of  the  fin;  muzzle  more  or  less  conic  i 
joctin^. 
a.  Head  short,  4-5  in  length. 

116«  C.  carpio  (Raf.)  Jordan.— Carp  SucJcer, 

ETead  comparatively  short,  its  length  contained  4-5  times 
length  of  tho  body.  Body  more  fusiform  than  in  the  others,  comp 
but  not  nmcli  arched,  tho  depth  2g-3  times  in  tho  length.  A 
rays  of  dorsal  short,  notably  thickened  and  osseous  at  base,  esj 
in  the  adult;  the  llrst  ray  nearer  the  end  of  the  muzzle  than  tl 
of  tho  caudal  tin,  the  longest  ray  a  little  more  than  half  the  base 
fin;  caudal  moderately  forked.  Eye  medium,  anterior,  45  ii 
jMuzzle  short,  but  projecting  nuich  beyond  mouth.  D.  30 ;  La 
Size  largest  of  the  geims.    Mississii>pi  Valley ;  generally  abunda 

( Ca/oWomMs  oar/>.'a  Rafinosque,  Ichth.  Oh.  1820,  riG;  Jordan,  1.  c.  5J00:  Carpio\ 
mifcr  Cope,  Proc.  Ainer.  Phil.  Soc.  Phila.  1870, 4d4.) 

aa.  Head  intermediate',  its  length  contained  ahout  4  times  (3^-4^)  in  that  o 
anterior  ravs  of  dorsal  not  thieliened  at  base. 

117.  €•  tninidiis  B.  &.  O. — Carp  Sucker, 

Body  elongate,  not  much  elevated ;  the  depth  25  in  length. 
3:J— 4 ;  tho  muzzle  prominent,  but  rather  bluntish.    Front  scarcel; 
cave  above  eyes,  the  profile  forming  a  somewhat  uniform  curve, 
small,  nearly  G  in  head.    Anterior  rays  of  dorsal  moderately  eler 
less  than  threa-foorfha  the  length  of  the  fin ;  the  first  ray  nearfy 
way  betwi^^'^  moat  and  base  of  caadal.    Caudal  lobes  blunt,*  ad 

lies  6-37-^5;  D,  24-27;  A.  85  V.  10.   Ohi 
MisBoari ;  common.    Distingoished  i 
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iing  by  the  mnch  smaller  eye.    This  description  is  based  ou 
from  Wabash  Biver. 

t  egprimua*  Jordan,  1.  c.  198 :  Carpiodes  tumidus  Baird  &  Girard,  Proo.  Acad, 
iila.  1854, 28 :  Carpiodes  damdlis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 
ie$  grayi  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,482.) 

iompsoni  Agassiz. — Lake  Carp, 

touty  short,  the  back  much  arched,  the  depth  2^  in  length. 

4^  in  length,  the  muzzle  moderately  pointed.  Dorsal  rays 
i)ly  elevated,  two-thirds  as  long  as  base  of  fin.    Eye  small,  5^ 

Tip  of  lower  jaw  much  in  advance  of  nostrils,  maxillary 
line  of  orbit.  Anterior  suborbital  large,  deep,  roundish.  Ori- 
*sal  about  midway  of  body.  Scales  rather  closely  imbricated, 
-6 ;  D.  27 ;  A.  7  5  V.  10.  Great  Lake  region ;  abundant.  Per- 
tical  with  the  preceding. 

Amer.  Jootd.  Sci.  Arts,  1855,  191 ;  Jordan,  1.  c.  198.) 
oug,  about  3^  in  length. 
^isoii  AgasBiz. 

3ng,  contained  about  3^  times  in  length  to  base  of  caudal, 
ongate-conic,  so  that  the  eye  is  nearly  median,  the  middle  of 
1  of  the  head  falling  in  front  of  its  posterior  margin.  Body  not 
bed,  depth  3  in  length.  Anterior  rjiys  of  dorsal  pretty  high, 
shorter  than  the  base  of  the  fin,  not  tbickened  at  base.  Lips 
loped.  Eye  large,  4^  in  head.  Scales  7-40-5  5  D.  27  5  A.  7 ; 
[ississippi  Valley. 

Amer.  Jonm.  Sci.  Arts,  1854,  356;  Cope,  Proc.  Amer.  Phil.  Soc.  Phila. 
Fordau,  L  c.  197.) 

I  with  the  anterior  rays  very  much  elevated  and  attenuated,  ahout  eqnal- 
-  more  usually  exceeding,  the  length  of  the  base  of  the  fin. 

typriniut  (Le  Sueui)  Agassiz.— Quillback ;  Spear-fish;  Sail-fish;  Skiffiback, 

conic,  projecting,  obtusely  pointed,  tip  of  the  mandible  reach- 
^posite  nostrils ;  maxillary  reaching  to  opposite  front  of  orbit, 
suborbital  as  deep  as  long.  Head  35-4  in  length.  Eye  large, 
length  of  head.  Body  much  arched  above,  the  depth  2:^-2^ 
L     First  ray  of  dorsal  usually  nearer  muzzle  than  base  of 


iginal  CatottomuM  eyprinus  was  described  from  tributaries  of  Chesai>eake 
(annot  be  the  present  species,  as  the  dorsal  is  described  and  ligured  as 
ileate  sod  the  caudal  deeply  forked.    We  have  seen  no  specimens  from  tl 
MsaUty. 

ty  two  or  tbree  species  are  here  included :  velifer,  with  the  anterior  do 
)r than tlie fin;  C3Q9H111W,  with  them  somewhat  shorter;  and  cutisantmri 
mtor  Rumt  And  the  dorsal  rays  very  long. 
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caudal.  Caudal  deeply  forked,  its  lobes  slender,  the  upper  the  longer. 
Scales  7-37-5 ;  D.  26  or  27.  Chesapeake  Bay  to  Mississippi  Valley; 
generally  abundant. 

(f  Cato8tomu9  cyprinus  Le  Sneur,  Jonm.  Acad.  Nat.  Sci.  Phila.  1817, 91 ;  Giinther,  vii, 
12 :  Oato8tomu$  velifer  Rafinesqno,  Ichth.  Oh.  IS'^O,  56 :  Carpiodea  velifer  Cape,  Ptoc 
Amor.  Phil.  Soc.  Phila.  1870,  482 :  Carpiodes  velifer  Jordan,  1.  o.  196:  Carpiodea  cutiBCUh 
nerintie  Coi)6y  Proc.  Amcr.  Phil.  Soc.  Phila.  1870,  481 :  Carpiodea  cuUsanMrimu  Jordan, 
1.  c.  196 :  Carpiodes  selene  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1870,  41.) 

131.  C.  dlfformis  Cope. 

Muzzle  exceedingly  blunt,  so  that  the  anterior  edge  of  the  mandibleis 
in  line  with  the  anterior  rim  of  the  orbit,  and  the  maxillary  reaches  to 
the  anterior  edge  of  the  pupil.  Anterior  suborbital  deeper  than  long. 
Head  4^  in  length.  Eye  quite  large,  3^-4  in  head.  Body  arched,  the 
depth  somewhat  less  than  half  the  length.  First  ray  of  dorsal  nearer 
muzzle  than  base  of  caudal.  Scales  G-35-4;  D.  24 ;  A.  8;  Y.  9.  Ohio 
Valley ;  not  common.    Perhaps  a  deformity  of  the  preceding. 

(Cope,  Proc.  Amcr.  Phil.  Soc.  Phila.  1870,  480;  Jordan,  1.  o,  195.) 

63.— CTCLEPTUS  Rafinesque. 
Black  Horse. 

(Rafinesqne,  Joom.  PhyB.  Chim.  Hist.  Nat.  Paris,  1819,  421 :  type  Cyeleptui  nigrtt 
cena  Raf.  =  Catostomua  elongatue  Lo  Suour. ) 

Head  very  small,  short  and  slender,  its  length  contained  G-7  times  in 
that  of  the  body ;  its  upper  surface  rounded.    Eye  small,  behind  the 
middle  of  the  head ;  not  very  high  up,  its  length  6-8  in  that  of  the  head. 
Suborbital  bones  small  and  narrow.    Fontanelle  entirely  obliterated  by 
the  union  of  the  parietal  bones.    Mouth  small,  entirely  inferior,  over- 
lapped by  the  projecting  snout ;  the  upper  lip  thick,  pendent,  covered 
with  3-5  rows  of  tubercles,  the  outer  quite  large,  the  inner  small;  lower 
lip  moderate,  formed  somewhat  as  in  Catostomus,  but  less  full,  indsed 
behind.    Jaws  with  rudimentary  cartilaginous  sheath.    Muciferous  sys- 
tem not  greatly  developed.    Opercular  apx)aratus  not  greatly  devel- 
oped; the  operculum  smooth  and  narrow.    Isthmus  moderate.    Gill- 
rakers  moilerately  long,  soft^    Pharyngeal  bones  strong ;  the  teeth  stonti 
increasing  in  size  downwards,  rather  wide  apart.     Body  elongate,  mod- 
erately compressed,  not  much  elevated ;  the  caudal  peduncle  long ;  flie 
greatest  depth  contained  4-C  limes  in  length.    Scales  moderate,  about 
equal  over  the  body,  not  closely  imbricated,  with  wide,  exposed  but 
faces,  the  number  in  the  lateral  line  from  55-00,  and  about  17  in  a  txana 
verse  series  from  dorsal  to  ventrals.    Edges  of  scales  crenate.    Lateni 
line  well  developed,  nearly  straight.    Fins  rather  large,  dorsal  fin  be 
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ginning  in  front  of  ventrals  and  ending  just  before  anal,  of  about  30  rays, 
Btrongly  &lcate  in  front,  the  first  and  second  developed  rays  in  length 
more  than  half  the  length  of  the  base  of  the  fin,  the  rays  rapidly  short- 
ened to  about  the  eighth,  the  length  of  the  remaining  rays  being  nearly 
mdfonn  and  all  short.    Caudal  fin  large,  widely  forked,  the  lobes  about 
equaL    Anal  fin  quite  small,  low,  of  7  or  8  developed  rays,  scaly  at  base. 
Ventrals  moderat  e,  with  10  rays.     Pectoi*als  elongate,  somewhat  fal 
cate.    Sexual  i>eculiarities  somewhat  marked ;  the  males  in  spring  with 
black  pigment;  the  head  then  covered  with  small  tubercles.    Air-blad- 
der with  two  chambers,  the  anterior  short,  the  posterior  elongate.    One 
species  known,     (zuxilo?,  round;  XsTtrdqj  slender.    ^^The  name  means 
small  round  mouth." — Bafinesque.) 

lit*  €•  eloniTSatas  (Le  Saenr)  Ag. — Black  Horse;  Gourd-aeed  Siuiker;  Missouri 
Sucker;  Suckerel. 

Depth  4-^  in  length ;  head  6-d^.  Eye  small,  6-7  in  length  of  head. 
Longest  dorsal  rays  a  little  longer  than  head.  Pectorals  rather  longer 
than  head.  Dorsal  rays  30 ;  anal  7  or  8  5  scales  9-50-7.  Coloration  very 
dark,  the  males  almost  black.  Size  large.  Length  of  adult  13-2^  feet. 
Mississippi  Valley;  rather  common.    A  singular  and  interesting  fish. 

(CiUoetomus  elongaiasLe  Sueur,  Joura.  Acad.  Nat.  Sci.  Phila.  1817,  103:  Sclerogiu^ 
tkudongatus  GUnther,  vii,  23;  Jordan,  1.  c.  189.) 

63.— PANTOSTfiUS  Cope. 
Sard-headed  Suckers. 

(Cope,  Lieut.  Wheeler's  Expl.  W.  100th  Mcr.  v,  673, 1876 :  type  2^nomu8  platyrhynchus 
Cope.) 

Head  moderate  or  rather  small,  4-5  times  in  length  of  body,  flattish 
tod  rather  broad  above,  anteriorly  somewhat  pointed.    Eye  rather 
snialL  usually  behind  the  middle  of  the  head.     Suborbital  bones  narrow, 
tt  in  Catoatomns.     Bones  of  head  rather  thick,  the  two  parietal  bones 
flnnly  united,  entirely  obliterating  the  fontanelle.     Mouth  rather  large, 
entirely  inferior ;  each  jaw  with  a  more  or  less  developed  cartilaginous 
ibeath,  separable  in  alcohol,  essentially  as  in  Chondrostomay  AcrochiluSy 
iDd  related  genera.     Upper  lip  broad,  papillose,  with  a  rather  broad, 
ftee  margin  and  2  or  more  series  of  tubercles.    Lower  lip  largely  devel- 
oped, with  an  extensive  free  margin  deeply  incised  behind,  but  less  so 
than  in  Catostomtis.    Pharyngeal  bones  and  teeth  essentially  as  in  Catos- 
imu$.    Isthmus  quite  broad.    Body  generally  elongate,  subterete,  and 
little  compressed.    Scales  quite  small,  80-105  in  the  course  of  the  lat- 
eral Eoe  and  30-35  in  a  cross-series  between  dorsal  and  ventnils,  usually 
or  less  reduced  in  size  and  crowded  forward,  as  in  Catostomua. 
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Lalvral  line  well  developeil,  straigbtish.     Fins  generally  ratber 
First  ray  of  dorsal  usually  about  midway  of  body,  its  rays  few, 
in  numl)er.     Ventrals  iuvserted  ratber  under  posterior  part  of  diw 
tlieir  rnys  10  or  9.     Anal  sbort  and  bigb,  wirb  7  developed  rays.    Cj 
dal  ratber  sballow-cniarginate.     Pectorals  well  deveb)ped.    Air-b 
d(T  witb  two  ebanibers.     Size  ratber  small.     Speeies  numerous  in 
lioeky  ^fountain  region.     (-«>,  all ;  o«t7/«v,  bone.) 

*  ►Scali's  inojltTato,  80-8r>  in  flic  hitoral  lino. 

<i.  Sciili'H  Hiiltoqual  over  the  body,  not  recluocil  forwards. 

1:2 3.  P.  picbelus  (naini  «.V  0 Irani)  Jonlaii. 

r>ody  rather  stout,  subfiisiform.  Head  slender,  ratber  short,  43)1 
length.  l\v(»  5  in  bead.  Ventmls  reaching  nearly  to  vent.  Scataj 
small,  searcelv  crowded  anteriorly,  80  in  the  lateral  line,  2l>-30  ini, 
cross-series.  Depth  4}j  in  length.  Doi^sal  midway  between  snont  aol 
upper  caudal  rays.  Caudal  short,  emarginate.  Color  dark  browi, 
faintly  mottled;  sides  witb  orange  ui  the  nmles.  {GirarfL)  Lake Gu- 
man,  Mexico. 

{(\ito>ititmu'* plihlus  nairil  «St  Giranl,  Proe.  Acad.  Nat.  Soi.  Phila.  I^CkI,  2"*:  Caf^t^ 
mnv jiJifitjiiti  (.Jiimhrr,  vii,  15;  Jordau,  1.  c.  l?4.) 

1*21.  P.  doSphiiius  Copo. 

"The  dorsal  outline  isan^bed,  the  bead  flat  above,  not  elevated  hdhisA 
and  murh  dei>rcssed  on  the  muzzle.  The  muzzle  is  wide  and  does  not 
l)ri»jcct  beyond  the  upper  lip,  which  is  api>ressed  to  its  lower  face  and 
bears  lour  rows  of  warts;  its  smooth  coaimissural  part  is  uari-ow.  Oi 
the  h>wer  lii»  the  tubercles  advance  nearly  to  the  commissure;  this  lip 
is  deeply  i'marginate  i)osteriorly.  The  eye  enters  the  length  of  the  Lead 
5  tiuH's,  i>i  times  measuring  the  muzzle,  and  twice  the  in terorbital re- 
gion. \\viu\  IVJ  times  in  length  to  end  of  caudal  basal  scales.  Swilesin 
;U»  huigiiudinal  series,  between  doi-sal  and  ventral  fins.  Ventralsie- 
m:nk:iMy  short,  extending  little  miu'c  than  half  way  to  vent,  originat- 
ing untie r  jn^sterior  tliird  of  dorsal.  Pectorals  well  separated.  Istlimufl 
wide.  CoK»r  above  bhiekisb,  Avith  a  strong  inferior  marginal  shade 01 
the  U»\ver  part  of  the  sides,  and  the  lighter  tnit  above;  a  brown  spot 
just  above  axilla  is  eut  oil*  tVom  it  bv  a  band  of  the  vellow  color  which 
eo V < ' I  s  1 1  n '  belly  and  h ead  1  >elo w ."    ( (^ tjie, )    Probably  from  G reen  River. 

^ \ .  .  t'i  ."      :.■'  i .  !N  i.  iiju  .  II. j\di".rs  lii'tiu  Siiiv.  Wyom.  Terr.  1S72,  43G.) 

I '2 A.  I*,  bardiis  (o\*k\ 

'Vh\>  >pei  ii's  is  distinguished  by  its  very  short  bead  aud  marked  od- 
orai;t>iK  resembling  in  that  respect  the  C.  guzmanicMui  of  Girard;  vith 
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tbis  species  it  has,  however,  nothing  else  in  common.  "Head  wide, 
muzzle  not  projecting  beyond  uplMjr  lip;  latter  not  pendant,  with 
narrow,  smooth  commissure  and  3  or  4  rows  of  tubercles.  Lower 
lip  deeply  incised,  tubercular  to  near  inner  edge.  Eye  5.25  times  in 
length  of  head,  twice  in  interorbital  width.  Head  5  times  to  end  of 
basal  caudal  scales.  Form  stout.  Body  cylindric  anteriorly.  Dorsal 
fin  Dearer  end  of  muzzle  than  end  of  caudal  scales.  Scales  of  body 
subequal,  in  30  longitudinal  rows  between  dorsal  and  ventral  fins, 
latter  originating  beneath  hinder  border  of  dorsal,  not  quite  reaching 
vent  Pectorals  well  separated.  Isthmus  wide,  narrower  than  in  M,  del- 
pkinus.  Color  blackish  above;  a  broad  olive  band  from  upper  part  of 
opercular  bonier  along  upi)er  half  of  caudal  peduncle,  and  a  broad  black 
band  below,  narrowing  to  a  line  along  the  middle  of  the  peduncle ;  be- 
low yellowish,  a  band  of  the  same  cutting  off  a  blackish  area  above  the 
axilla,  as  in  the  last  species.'^  (Cope.)  Probably  from  Green  River. 
This  species  and  the  two  preceding  are  not  well  separated. 

(Miii<mu9  bardiu  Cope,  Hayden's  Geo!.  Surv.  Wyom.  Terr.  1872,  436.) 

n.  Scales  very  much  reduced  and  crowded  anteriorly;  upper  lip  full,  pendent;  car- 
tilaginous sheaths  on  jaws  well  developod,  the  commissure  transverso  and 
abruptly  angulate  at  the  comers  of  the  mouth. 

IH.  P.  platyrrbyncbus  Cope. 

Body  extremely  elongate,  the  depth  5J-7  in  length.    Head  4|  in 

length,  short  and  wide,  with  depressed  and  expanded  muzzle,  which 

considerably  overhangs  the  mouth.    Isthmus  very  wide.    Dorsal  rays 

U;  ventral  rays  9;  scales  15-8G-12.    Belly  and  lower  fins  yellowish^ 

piobably  red  in  life.    Utah  Lake.    Perhaps  identical  with  the  next* 

{Wuumiu  platyrhifnchua  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1874,  134 ;  Jardao,  L  c 

lt7.P.  geaerosus  (Girard)  Jordan. 

Body  moderately  elongate,  the  depth  4^-5  in  the  length.  Ileail 
other  short,  4J  in  length,  not  specially  broadened^  mnzzle  not  greatly 
•terhaugiog  the  mouth.  Lower  lip  full,  with  4  or  5  rowBof  tabe^:le*^: 
^iper  with  2.  Isthmus  very  broad.  Ilead  with  oonqiieaoaJi  mnf:fn.^ 
W>CR.  Lower  fins  large.  Dorsal  rays  9  (rarely  10);  rcntnl  ray*^  1^ 
(mdy  9) ;  scales  11  to  14-83  to  87-13  to  15.  Light  brovn  afjrn'<%  ^rr± 
tey  spots  and  clouds ;  males  with  the  chin  and  fins  nuL  az^d  a  <:nn- 
^  lateral  band.  Bio  Grande  to  Mojave  Desert  aad  Gn^t  I>si^sii.  «: 
*tah;  very  abundant. 

[C^ioahmmM  generowa  Girard,  Proc.  Acad.  Nat.  ScL  PhifaL  18X.  Vi '  if.r.«^ 
'iCope,  Pkoe.  Amer.  Phil.  8oo.  Phila.  1874,  35;  frrtM  L  c  'kSL^ 

1, 100-105  in  the  lateral  lina. 
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138.  P*  virescens  Copo. 

Body  elongate,  compressed,  the  caudal  peduncle  contracted.  Heai 
short,  wide,  5  in  length.  Muzzle  obtuse,  little  projecting.  Upper  li] 
wide ;  lower  lip  full,  emarginate.  Jaws  with  well-developed  cartilagi 
nous  sheaths.  Scales  much  reduced  in  size  forwards.  Dorsal  rays  10 
ventral  9;  scales  18-103-16.  Color  olive  j  lower  surface  yellow.  Head 
waters  of  Arkansas  River. 

(Copo,  Whcolor'd  Expl.  W.  100th  Mor.  v,675, 1876;  Jordan,  1.  c.  182.) 

64.— CATOSTOmUS  Lo  Sueur. 
Suckers, 

(Ilylomyzon  Agassiz ;  Acomus  and  Minomus  Girord.) 

(Lo  Suour,  Journ.  Acad.  Nat.  Sci.  Pliila.  i,  89, 1817 :  typo  Cyprinus  oaio$iomu8  Fonter= 
Catoetomu9  longirastrum  he  Suour.) 

Head  moi\^  or  less  elongate,  its  length  ranging  from  3^  to  5  times  ii 
that  of  the  lH>dy.  Eye  usually  rather  small,  high  up,  and  median  oi 
more  or  less  posterior  in  position.  Suborbital  bones  narrow,  longei 
than  broail,  much  as  in  Moxostoma.  Fontanelle  always  present,  nsoall] 
witlely  open,  in  two  species  reduced  to  a  narrow  slit,  but  never  whollj 
oblitoRitod.  Mouth  nither  large^  always  inferior,  and  sometimes  nota 
bly  so;  the  upper  lip  thick,  protractile,  papillose;  the  lower  lip  greatlj 
dovolopod,  with  a  broad  fiH?e  margin,  deeply  incised  behind,  so  thati 
forms  two  IoIh^s,  which  are  often  more  or  less  separated.  MandiW 
horizontal,  short,  not  one-thinl  the  length  of  the  head  and  not  reachinj 
to  opiH>site  the  eye.  Lower  jaw  usually  without  distinct  cartilaginou 
shoath.  Ojunvular  apparatus  moderately  developeil,  not  rugose.  PhJ 
ryngi^al  bones  nuxlorately  stn^n^r,  the  teeth  shortish,  vertically  con: 
pn^sstnU  rapidly  diuiinishing  iu  size  upwanls,  the  upper  surface  of  th 
tivth  nearly  even  or  s^miewhat  cuspidate.  Body  oblong  or  elongate 
moiv  or  less  fusiform,  subterete,  more  or  less  compressed.  Scales  con 
jKiraiivoly  small,  typieally  much  smaller  and  crowded  anteriorly,  tl 
numWr  iu  the  lateral  line  ranging  from  alxMit  50  to  115,  the  number  in 
I  rans  voi^st^  smuos  Wt  wihmi  dors;il  and  ventrals  from  15  to  4().  Lateral  lii 
well  dovolopod,  sirai;:htish,  somewhat  deourveil  anteriorly.  Fins  vai 
oasly  dovoK^pod.  IVi's.il  with  its  lirst  ray  nearly  midway-  of  the  bod 
with  fivm  *»>  to  1 1  dovolo|HHl  rays.  Anal  tin  short  and  high,  with  probab 
always  7  dovoK^innl  n^y-^  Vontrals  inst^rteil  under  the  middle  or  po8( 
ru^r  )Km  of  the  dors>iK  typioallj^*  with  10  rays:  in  one  subgenus  usual 
();  tUo  uumN't  ot^on  subitvt  to  variation  of  one*  Caudal  flnusiifi] 
dtvply  iVvkiHl*  the  loWs  m>;irly  equal.    Sexual  pecoliaritin  nofc  inn 
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[narked ;  the  fins  higber  in  the  male  and  the  anal  somewhat  swollen  and 
tnbercolate  in  the  spring.  Breeding  males  in  some  species  with  ^  rosy 
or  orange  lateral  band.  Air-bladder  with  two  chambers.  Vertebne  in 
C.  commeraoni  and  C.  nigricans  45-47.  Species  very  numerous,  all  be- 
longing to  the  United  States,  except  the  Siberian  0.  rostratus  Tilesius. 
(xoT«,  inferior;  aroimy  mouth.) 

•Scales  very  small,  much  reduced  and  crowded  anteriorly,  83-115  in  the  lateral  line. 
(Cato8tomic«.) 

a.  Fontanello  almost  obliterated,  reduced  fb  a  narrow  slit ;  each  Jaw  with  a  well- 
develoi>ed  cartilaginous  sheath  (as  in  Paniouiew). 

199.  C.  di«€Obolos  Cope. 

Body  subterete,  compressed  behind,  the  depth  5  in  length.  Interorb- 
ital  space  2  in  head.  Head  quite  short,  broad  and  rounded  above,  4|in 
kngth.  Eye  small,  far  back  and  high  up,  6  in  head.  Mouth  very 
large,  inferior,  beneath  the  projecting  snout.  Upper  lip  very  full,  pen- 
dent, with  about  5  rows  of  tubercles.  Lower  lip  very  full,  moderately 
indsed,  with  about  10  rows,  a  notch  separating  the  upper  lip  from  the 
lower.  Each  jaw  with  a  slightly  curved  cartilaginous  sheath  on  its 
edge,  the  two  parallel  with  each  other  and  fitting  closely  together. 
Fins  small.  Dorsal  11 ;  caudal  little  forked;  scales  15-90-11,  irregular. 
Colors  dusky.    Size  small.    Idaho  to  Wyoming  au(^  Arizona. 

(Cope,  Hayden's  Geol.  Snrv.  Wyom.  Terr.  1870, 435 ;  Jordan,  1.  c.  179.) 

•a.  Fontanelle  well  developed  :  jaws  without  evident  cartilaginous  slieath. 
5.  Upper  lip  very  broad,  with  several  (5  or  C)  rows  of  large  papillas. 

lt#.  €•  latipinnis  Baird  &,  Girard. 

Body  slender  and  elongate ;  the  caudal  peduncle  e^specially  long  and 
tery  slender;  the  depth  5 J  in  the  length.  Head  moderate,  4^  in  length, 
nther  slender,  with  prominent  snout  and  rather  contracted,  inferior 
BOQth.  Outline  of  the  mouth  triangular,  the  apex  forwards.  The  lips 
^  thick,  greatly  developed ;  lower  lip  incised  to  the  base;  its  pos- 
terior margin  extending  backwards  to  opposite  the  eye.  Jaws  with  a 
4gbt  cartilaginous  pellicle.  Eye  small,  high  up.  Preorbital  bone 
hoad,  scarcely  twice  as  long  as  deep.  Scales  long  and  low,  posteriorly 
BMmded,  their  horizontal  diameter  greater  than  the  vertical,  17-98  to 
■5-17.  Fins  excessively  developed,  especially  in  the  males,  the  free 
Wder  of  the  dorsal  deeply  incised.  Height  of  each  of  the  three  verti- 
(riftns  in  the  males  greater  than  the  length  of  the  head.  Dorsal  13,  in- 
Med  nearer  snout  than  base  of  caudal.    Caudal  very  strong,  the  rudi- 

itary  nijs  at  its  base  unusually  developed.    Least  depth  of  tail  less 
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than  one-third  the  head.    Coloration  silvery  5  the  males  probably  ros 
and  tuberculate  in  spring.    Gila  region  to  Wyoming;  not  abundant 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388;  GUnther,  vii,  14 ;  Jordai 
1.  c.  178 :  ff  Catostotnus  guzmaniensis*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  I80G,  173.) 

131.  €•  rctropinnis  Jordan. 

Body  long  and  slender,  subterete,  compressed  behind,  the  form  « 
sentially  that  of  C.  longirostris,  the  depth  contained  5J  times  in  th 
length.  Head  large,  4  in  length  of  body,  the  interorbital  space  broa 
and  flat,  2^  in  length  of  head.  Eye  small,  high  up  and  rather  i>osterioi 
Preorbital  bone  very  long  and  slender,  its  leugth  about  3  times  it 
depth.  Mouth  large,  precisely  as  in  C.  latipinnisy  the  upper  lip  pendent 
very  large,  with  oS  series  of  tubercles.  Dorsal  flu  not  elongated  0 
especially  elevated,  its  rays  11,  the  beginning  of  the  dorsal  much  neare 
base  of  caudal  than  snout.  Caudal  fm  long  and  strongly  forked.  Ana 
fin  long  and  high,  reaching  base  of  caudal.  Ventrals  not  reaching  vent 
Caudal  peduncle  stout  and  deep,  its  least  d(?i>th  more  than  onethin 
length  of  head  5  its  length  about  two-thirds  that  of  head.  Scales  quit 
small,  about  as  in  longirostrisj  the  exposed  portion  not  notably  length 
ened.  Chest  with  well-developed  scales.  Scales  16-100-14.  Colora 
tion  dusky  brown,  a  dusky  lateral  band,  pale  below,  the  dark  colors  eJ 
tending  low.    Snoiit  quite  dark.     Size  large.    Montana  to  Nebraska. 

(Jonluu,!.  c.  178.) 
hb.  Upp'jr  lip  comparativoly  tlun  and  narrow,  with  Imt  few  (3  or  4)  rows  of  papilla 

132.  C  longirostriis  Lo  Suour. — Long-nosed  Sucker;  Xorthcrn  Snckcr. 

Body  elongate,  subterete,  the  depth  4^-4  J  in  length.  Head  quit 
long  and  slender,  4.^-4||  in  length,  depressed  and  flattened  above,  broa< 
at  base,  but  tapering  hito  a  long  snout,  which  considerably  overhang 
the  large  mouth.  Lips  thick,  coarsely  tuberculate,  the  upper  lip  nai 
row,  with  2  or  3  rows  of  tubercles.  Eye  rather  small,  behind  the  mit 
<lle  of  the  head.  Scales  very  small,  much  crowded  forwards,  95-114  i 
the  course  of  the  lateral  line,  and  about  20  (2G-31)  in  a  cross-row  froi 
dorsal  to  ventrals.  Dorsal  rays  10  or  11.  Males  in  spring  with  the  hea 
and  anal  fm  profusely  tuberculate,  the  tubercles  on  the  head  small;  tl 
sides  at  that  season  with  a  broad  rosy  band.  Size  large ;  the  large 
species  in  the  genus.    Great  Lakes  and  Upper  Mississippi  Valley  1 

"  Thi8  is  probably  a  distinct  Hpocies.  It  is  stouter  than  C.  latipinnhj  with  shcft 
and  deejier  caudal  peduncle  and  lower  fins.  A  blackish  latcnil  band.  D.  Vi ;  Ltttb 
aboat  90.  Upper  lip  with  4  rows  of  papillip.  The  original  tyx)c  fh>m  Lake  Oaxm 
ChihuahoOy  is  now  lost. 
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Alaska;    very   abundant  northward.     The  most  widely  distributed 
ipecies. 

{Cifprinut  catostomus  Forster,  Phil.  Trans.  1773,  155:  Catoatomus  longirostrum  and 
kud$onius  Le  Sneor,  Joam.  Acad.  Nat.  Sci.  Phila.  1817, 102, 107 :  Catoatomus  foraterianus 
RichaixUou,  Franklin's  Journal,  1823, 720 :  Catoatomua  aurora  A<;as8iz,  Lake  Superior, 
XO:  C€Uo8tom»ia  htUlaoniua  Giintber,  vii,  13 :  Catoatomua  griaeas  Giinther,  vii,  14 ;  Jordan, 
Lc.  175.) 

ISS.  €•  talioensis  Gill  <&  Jordan.— Ta^oe  Sucker. 

Rather  stouter,  the  depth  4  J-5  in  length.  Head  very  large  and  long- 
acaminate,  the  muzzle  nearly  one-half  itslength,  overhanging  the  rather 
largo  mouth.  Lips  moderate,  the  upper  pendent,  with  about  3  rows  of 
small  papillse ;  the  lower  rather  full,  similarly  papillose.  Eye  nearly 
median,  rather  small,  8^  in  head.  Scales  small  and  crowded  forwards, 
dosely  imbricated,  85-90  in  the  course  of  the  lateral  line,  and  about 
28  in  a  cross-series  from  dorsal  to  ventrals.  Dorsal  short,  but  longer 
thaa  high,  its  rays  10.  Coloration  very  dark;  fins  dusky;  scales  every- 
where finely  punctate.  Breeding  males  profusely  tuberculate.  Size 
large.    Lake  Tahoe ;  very  abundant. 

(Jordan,  L  c.  173 ;  Jordan  &  Henshaw,  Rcpt.  Chief  Engin.  app.  fin,  1878, 188.) 

••Sciles  small,  crowded,  and  smaller  anteriorly  than  posteriorly,  58-75  in  the  course 
of  the  lateral  line.     (Decactylua  Kafinesqne.*) 
f.  Upper  lip  thick  and  full,  with  several  (5-8)  rows  of  papillae. 

d.  Fontanelle  very  small  and  narrow  ;  both  jaws  with  a  weak  cartilaginous 
sheath. 

IM.  €•  arseopns  Jordan. 

Body  elongate,  fusiform,  subterete,  the  greatest  depth  4J-4J  in 
fenjjth.  Head  small,  conical,  4§  in  length.  Mouth  quite  large,  with 
fen,  thick  lips,  the  upper  very  wide  and  pendent,  with  about  0  rows  of 
very  strong  papillae ;  lower  lip  two-lobed,  similarly  papillose.  Inter- 
ortrital  space  wide,  convex.  Eye  elevated,  posterior,  quite  small.  Fins 
iioderate;  dorsal  higher  than  long,  with  10,  rarely  11,  rays;  ventral 
ttyg  10.  Scales  small,  crowded  forwards,  10  or  0-70-8.  Color  dark ; 
•csdes  with  dark  punctulations.    Nevada  and  Southern  California. 

(Jordan,  1.  c.  17:^ ;  Jordan  &  Henshaw,  Rept.  Chief  Engin.  app.  ntit  1878, 188.) 

tt.  Fontanelle  well  developed ;  lips  without  evident  cartilaginous  sheath. 
c  Lateral  line  with  70-80  scales. 

lU.  C.  labiatos  Ayres. 

Head  4J  in  length,  rather  bluntish.  Mouth  moderate,  the  labial  pa- 
|ffl»  largely  developed ;  the  upper  lip  full,  with  about  5  rows  of  large 

'RailiMiqiie,  Ichth.  Oh.  1820,  60 :  type  Catoatomua  hoatonienaia  Le  Sneur.    {6eKa,  ten; 
kn^y  tow;  Le,f  10  ventral  rays.) 
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but  rather  sparse  papillse.  Scales  12-74-10.  Dorsal  fin  short,  higher 
than  longy  of  about  11  rays.  Color  dark;above;  sides  clouded  with 
black  and  yellow.    Klamath  Lake,  Oregon.    A  little-known  species. 

(AjTes,  Proc.  Acad.  Nat.  Sci.  Cal.  1855,  32;  Jordan,  1.  c.  173.) 
186.  C«  macrochilns  Grd. — Ck>luMhia  River  Sucker, 

Body  heavy  forwards.  Head  hi>rge  and  heavy,  convex.  Snout  blunt, 
much  overlapping  the  horizontal  mouth.  Mouth  quite  large,  with  verj 
large  lips,  the  upper  full  and  jjendent,  with  6-8  rows  of  strong  pa- 
pillflB.  Head  large,  4,^  in  length,  rather  narrow,  quadrangular,  the 
snout  projecting.  Eye  large.  Dorsal  fin  much  longer  than  high,  its 
ra^'s  about  15.  Pectorals  long  and  narrow ;  caudal  well  forked.  Head 
4  in  length.  Scales  12-72-10.  Coloration  rather  dark ;  a  dusky  lateral 
stripe;  below  abruptly  pale.    Columbia  River. 

(Girard,  Proe.  Acad.  Nat.  Sci.  Pliila.  185G,  175 ;  Jordan,  1.  c.  171.) 
18Y«  C«  occidental  is  Ayrcs. —^ocramenYo  Sucker. 

Body  rather  slender,  little  elevated.  Mouth  comparatively  small, 
smaller  than  in  C.  commersoni ;  the  upper  lip  with  5  or  G  rows  of  smallish 
Xiapillse;  lipa  rather  thin.  Head  quite  small,  rounded  above,  4}  in 
length,  the  profile  steeper  than  in  C.  commersoni^  the  snout  more 
IHiinteil,  the  two  sides  of  the  head  more  convergent  forwards.  Eye 
small.  Dorsal  fin  longer  than  high,  its  rays  12-14 ;  caudal  well  forked, 
the  upper  lobe  the  longer.  Scales  13-75-10.  Dark  above,  gradually 
paler  below.  Streams  of  California ;  abundant  in  the  Sacramento  and 
San  Joaquin. 

(Ayres,  Pn>o.  Cal.  Aoud.  Nat.  Hist.  l?r>4,  IS;  Jordan,  1.  c.  172.) 

138.  C  bemardini  Giranl. 

Color  blackish.  Tins  rather  high.  Lateral  line  with  80  scales  (ac- 
cording to  the  figure).  Eye  large.  Head  5  in  length.  Mouth  smallf 
with  broad  lips.  Kio  lluagui,  ^lexioo,  west  of  the  Sierra  Madrc.  {Oirari,^ 
This  species  is,  perhaps,  allied  to  C  occidentaUsy  but  may  be  a  Pa  jifo«/«ii9« 

V Giranl.  TriH*.  Aoad.  Nat.  Soi.  Phila.  l^vCs  175.) 
ff.  I.atoral  Uii»*  wuh  lUMV*  soalos. 


139.  C.  ardcns  Jor.  A:  OilK 

InHly  ntlior  elong;ite.  little  compressed,  the  luick  broad.  Head 
bnvid.  comical.  !Mouth  entin»ly  inferior,  the  mandible  horizontal;  nppetf 
lip  ven-  wide,  full,  iHMident  with  about  8  n^ws  of  oivnrse,  irregular  papilbe  j 
lower  lip  very  bnxul,  iwirsely  i^ipilloso,  out  to  the  base  by  a  sharp  ia- 
cision.  Eye  very  small,  T  in  head,  oA  in  interorbital  width.  Dorsal  fld 
long  and  low^  its  anterior  rays  threo-fourths  the  base  of  the  flii|  hall 
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fays;  pectorahf  and  vfmirdU  kluffi'f  4^muhi\  nhitrii 
PftiuTBg^Kal  twoes  rather  weak^  with  umsMhih  Urtdh.    Ulmk  - 
m%z  iiisftl»  with  tiie  34deH  rr>«j;  film  #lark.    If^ra^l  3|^  d^rfHb  4|. 

cHarr  "Willi*?*,  "v^^^  iihrrxpclj  prMcrxiA»r,  ^trx^dHx  a  4Mify^  ^mmk^ 

'»    IBmmx^  'lirg*^  'ifnirpub.  pLk^i^  all  as  aoi:;^  ^>^  W^  vi^Ma  tlMf 

^  TiiTi^  uf  frtacw»  itiQuLs-:  ]k«^'»7  !!j^  iMiA^AWUe^ 4Jr,^6it4  i^'  a  Iima4 
jiii»  -mil.  umhc  '(^  ;w^  ^  yeia^S!^s:9c.  £?^  a  ^tenfe  \iy%mA 
Tjcx  :^y  "^  -fiHT^w  rriwr  ^i^)];^^  -^if  ^i^  jiMiL  il*  i«mrt» 
n"  -tut  iiiM»^  \€  1^  la :  'Cto&di*!  isje^Jkitu  Xd^t  Jvv^^  SfUU^ 
c  jw  .iMiyV  iiBt^  .  uiiiL  "tup-    I^^uticj  4i\#i«r4k.  ^d;^*:  x^iLttfW^    iS^at4 


'-     •     O    K5t       i^M3tij«i   A.  til. 


»»""i» 


—  ..._  — '  f*minm     SNi»2>r       r|.j#-  .&••£*<' 


S*«   i* ^ 


130      CONTRIBUTIONS   TO   NOETH   AMERICAN   ICHTHYOLOGY — ^IV 

spring  with  a  faint  rosy  lateral  band ;  young  brownish^  more  or  les 
mottled,  often  with  confluent  blackish  lateral  blotches  or  a  lateral  band 
Lateral  line  usually  imperfect  in  the  young.  L.  18  inches*  All  stream 
from  Labrador  to  Montana,  and  southward  to  Florida.  The  commoDes 
of  the  suckers. 

{Cyprinua  commersoni  Lacdpddc,  Hist.  Nat.  Poiss.  v,  502, 1803:  Cyprinus  teres 'SliUMH 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1814,  453:  Catostomua  teres  Giiuthcr,  vii,  15:  6atostm% 
teres  Jordan,  1.  c.  1G6 :  Caiostomus  communis  and  bost^niensis  Le  Saeur,  Joani.  Acad 
Kat.  Sci.  Phila.  1817,  95,  100,  etc.) 

ff.  Scales  scarcely  reduced  or  crowded  anteriorly ;  dorsal  rays  10  or  11. 
1<13.  €.  insigrnis  Baird  &  Girard. 

Body  rather  elongate,  subterete,  heavy  at  the  shoulders,  tapering 
backward,  the  depth  about  5  in  length.  Head  moderate,  about  4J  in 
length.  Mouth  comparatively  small.  Lips  moderate,  the  upper  nar- 
row, with  about  2  rows  of  large  tubercles.  Scales  subequal,  58-61  in 
the  lateral  line,  19  in  a  cross-series.  A  series  of  dusky  spots  along  each 
row  of  scales,  the  spots  often  obscure.    Gila  Basin. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  2H  ;  Cope  &  Yarrow,  Zool.  Wheel- 
er's Expl.  W.  lOOtli  Mer.  v,  076,  187C;  Jordan,  1.  c.  105.) 

Ii4.  €•  Clarki  I^aird  &  Girard. 

Body  moderately  stout,  depth  4J  in  length.  Head  very  small  and 
short,  about  5  in  length.  Eye  moderate.  Fins  all  notably  small 
Scales  small,  subequal,  9-70-9  ;  larger  mesially  than  posteriorly.  Body 
with  scattered  nebulous  spots.     (Girard,)    Arizona. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  IK")!,  27.) 


«•» 


Scales  moderate,  not  crowded  anteriorly,  48-55  in  the  lateral  line;  head  peculiarly 
formed.     (Uypenielium  Kafincsqne.*) 

145«  C  nigricans  Le  Sueur. — Ilofj  Sucker;  Stone  JloUir;  Toter ;  Crawl-a-hoHsm; 
JTammer  head ;  Stone  Lugger;  Hog  Molly. 

Ilead  flattened  above,  transversely  concave  between  the  orbits,  the 
frontal  bono  thick,  broad,  and  short,  the  physiognomy  being  tberefort 
peculiar.  Ventral  rays  normally  9.  Upper  lip  very  thick,  strongly 
papillose,  with  a  broad,  free  margin,  which  has  upwards  of  8-10  serieso 
papillii)  upon  it ;  lower  lip  greatly  developed,  strongly  papillose,  con 
siderably  incised  behind,  but  loss  so  than  in  (Jatostomns  proper.  Fot 
tanelle  shorter  and  smaller  than  in  C,  commersonu  Pectoral  fins  ui 
usually  large.    I).  10  or  11;  Lat.  1.  4S-55;    12-15  scales  in  a  cro« 


•Rafiuesque,  Joum.  Acad.  Nat.  Sci.  Pliila.  1818,421:  typo  ExogJossnm  macropten. 
Raf.  =  Catostomns  nigricans  Le  Sueur.  (i7r<),  below ;  irh'njy  five  ;  labinm,  lip,  tb«  flvi 
lobedlowcr  Up  being  8upiH>sed  to  distinguish  it  from  Exojlassum, )  (=  H$l0mpwm  Ag 
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series.  Depth  ^-5  in  length ;  head  4-4J.  Eye  rather  small,  ^to5 
IB  head.  Color  olivaceous;  sides  with  brassy  lustre ;  belly  white ;  back 
teown,  with  several  dark  cross-blotches,  irregularly  arranged,  these 
becoming  obsolete  in  old  individuals ;  lower  fins  dull  red,  with  some 
dasky  shading ;  young  considerably  variegated,  the  sides  spotted.  Size 
large;  maximum  length  about  2  feet.  Kew  York  to  Alabama  and 
Kansas ;  abundant.    Ascends  streams  to  spawn  early  in  spring. 

(LeSaear,  Jonm.  Acad.  Nat.  Sci.  Phila.  1818,  102:  Uylomifzan  nigricafia  Agassiz, 
Amer.  JooTD.  Sci.  Arts,  1855,  205  ;  GUuther,  vii,  17  ;  Jordau,  1.  c.  1G2.) 

65.— CHASMISTES  Jordan. 

(Jordiwi,  Ball.  Haydou's  Greol.  Sarv.  Terr,  iv,  No.  2,  417, 1878  :  type  Chasmiates  Uorus 
Jor.) 

Head  disproportionally  large,  forming  more  than  one-fourth  of  length, 
broad  and  flattish  above ;  sides  of  head  vertical,  slightly  directed  in- 
▼aids,  the  breadth  through  the  cheeks  less  than  the  breadth  above  the 
eyes.  Eyes  small,  high  up,  rather  posterior.  Month  extremely  large, 
termiDal,  the  lower  jaw  in  the  closed  mouth  being  very  oblique,  placed 
at  an  angle  of  about  45  degrees.  The  lower  jaw  very  long  and  strong, 
it«  length  more  than  one-third  the  length  of  the  head,  nearly  half  the 
length  of  the  head  in  the  adult,  its  tip,  when  the  mouth  is  closed,  about 
on  a  level  with  the  eye.  Upper  jaw  very  protractile.  Upper  lip  very  thin 
(for  a  sucker),  and  nearly  smooth.  Snout  elevated  above  the  rest  of  the 
head,  the  premaxillaryspines  usually  forming  a  conspicuous  nose.  Lower 
lip  moderate,  consisting  of  a  broad  flap  on  each  side  of  the  mandible,  in 
front  reduced  to  a  narrow  rim,  the  surface  of  the  lip  nearly  smooth,  with- 
ont  papillae.  Nostrils  large.  Suborbital  bones  narrow,  but  rather 
broader  than  in  Catostomus.  Preorbital  unusually  large.  Mucous  chan- 
lieis  moderately  developed.  Fontanelle  very  large.  Isthmus  rather 
Barrow  Pharyngeal  bones  weaker  than  usual  in  Catostomus^  the  teeth 
teoerally  smaller.  Body  rather  slender,  tapering  pretty  regularly  from 
the  shoulders  to  the  tail,  but  little  compressed.  Caudal  peduncle  rather 
•toot.  Fins  moderate ;  the  dorsal  rays  about  12 ;  the  anal  7.  Pectorals 
Hther  long,  not  quite  reaching  ventrals ;  ventrals  reaching  vent ;  anal 
b  high,  reaching  caudal;  caudal  fin  rather  long,  its  lobes  equal, 
fedes  moderate,  large  on  the  caudal  peduncle,  much  smaller  and 
ttowded  anteriorly,  G(M>5  in  the  lateral  line,  about  18  in  a  transverse 
iBies  from  dorsal  to  ventrals.  Sexual  peculiarities  unknown.  Colora- 
ftui  nsoaL    Air-bladder  in  two  parts.    Size  moderate  or  rather  large. 

fjtimj  to  yawn.) 
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a.  Pharyngeal  bones  of  moderate  Rtrongth ;  the  nppor  teeth  minate,  the  lotrer  en- 
larged.   {Ch€umi8tc8.) 

146*  C«  liorns  Jordan. — June  Sucker  of  Utah  Lake. 

Depth  about  5  in  length ;  head  3§.  Interorbital  space  broad,  2J  id 
bead.  Eye  6-7  in  head.  Width  of  the  open  mouth  3 J  in  head.  D.  I, 
11,  the  fin  elevated  in  front,  its  anterior  ray  twice  the  height  of  the  pos- 
terior and  about  equal  to  the  base  of  the  fin ;  A.  I,  7 ;  caudal  deeply 
forked,  the  lower  lobe  long ;  lower  fins  small.  Scales  9-C3-8.  Color 
dusky  above,  pale  below ;  the  scales  of  the  back  and  sides  profusely  cov- 
ered with  dark  punctulations.    L.  18  inches.    Utah  Lake;  abundant 

(Jordan,  Bull.  U.  S.  Nat.  Mu8.xii,219,  1878.) 

aa,  "  Pharyngeal  bones  very  thin  and  flat,  with  very  nnmerous  minate  teeth,  as  in 
CarpiodesJ'^    (Lipamyzon  Cope.*) 

I4Y«  €•  brevirostris  Cope. 

"  Shorter  than  C.  luxatusj  especially  the  muzzle,  and  the  latter  is  with- 
out the  hump  produced  by  the  protuberant  premaxillary  spines.  Parie- 
tal fontanelle  small.  Tlie  lower  lip  fold  is  only  present  on  the  sides  of 
the  mandible.  Body  nearly  cylindric.  Scales  12-74-11.  Badii :  D.U; 
A.  9.  Color  dusky  above,  silvery  below;  fins  colorless.'^  {Cope,)  L 16 
inches.    Klamath  Lake,  Oregon. 

(Cope,  American  Naturalist,  1870,785.) 

I48«  €•  Inxatns  Cope. 

*'  Form  elongate.  Head  long,  flat  above,  and  with  a  large*fontanell& 
Mouth  terminal,  the  spines  of  the  premaxillary  projecting  so  as  to  fon* 
a  hump  on  the  top  of  the  snout.  Lower  lip  a  very  thin  dermal  fold,  ex- 
tending entirely  around  the  chin.  Scales  12-80-9.  Iladii :  D.  11 ;  A.ft» 
Color  clouded  above,  with  black  i)unctulations,  below  paler,  with  red 
shades  in  some  specimens ;  fins  uncolored."  (Cope.)  L.  3  feet  Ktor 
math  Lake  and  River. 

(Cope,  American  Naturalist,  1879,784.) 

6G.— ERIITITZOIV  Jordan. 

Chub  Suckers. 

{MoiOHtoma  Ag. ;  not  of  Raf.) 

(Jonlun,  Bull.  BufTalo  Soc.  Nat.  Hist.  187o,  O.'S :    typo  Cyprinus  ohlongua  Mitch.  * 
Cyimnus  aucetta  Lac.) 

Body  oblong,  rather  shortened,  heavy  forwards,  and  considerably 
compressed.    Head  moderate,  rather  broad  above.    Mouth  moderate 

•  Cope,  Amer.  Nat.  Jan.  1881,  51) :  tyi>o  ChasmUtes  brevirostris  Cope.    (Ae/iTMy  to  *• 
deficient;  ftvZoa,  to  suck.) 
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iwhat  inferior ;  the  upper  lip  well  developed,  freely  protractile;  the 
T  moderare,  infolded,  /y^^^P^^  ^^  outline,  plicate,  with  12-20  plic® 
ach  side.  Lower  jaw  without  cartilaginous  sheath,  rather  stronger 
I  usual,  and  oblique  in  position  when  the  mouth  is  closed,  thus  simi- 
to  the  mouth  of  Ictiobus.  Eye  moderate,  rather  high  up,  placed 
it  midway  of  the  head.  Suborbital  bones  considerably  developed, 
very  much  narrower  than  the  fleshy  portion  of  the  check  below 
a ;  the  posterior  suborbital  concavo-convex,  about  twice  as  long  as 
),  sometimes  divided;  the  anterior  somewhat  deeper  than  long,  some- 
»  divided  into  two,  sometimes  united  with  the  preorbital  bone,  which 
ell  developed,  and  much  longer  than  broad.  Opercular  bones  mod- 
ely  developed,  scarcely  or  not  rugose.  Fontanelle  rather  large, 
-rakers  rather  long.  Isthmus  moderate.  Pharyngeal  bones  weak ; 
teeth  quite  small,  slender,  and  weak,  rapidly  diminishing  in 
[th  upwards,  each  tooth  narrowly  compressed,  with  a  cusp  on  the 
ff  margin  of  the  cutting  surface,  and  some  inequalities  besides, 
ies  rather  large,  more  or  less  crowded  forwards,  sometimes  showing 
j^olarities  of  arrangement ;  the  longitudinal  radiating  furrows  much 
nger  than  usual ;  the  scales  rather  longer  than  deep,  but  so  imbri- 
d  in  the  adult  that  the  exposed  surfaces  appear  deeper  than  long, 
jral  line  entirely  wanting.  Scales  in  the  longitudinal  series  from 
I  to  base  of  caudal  35-45  in  number ;  scales  in  transverse  row  from 
I  of  ventral  to  dorsal  12-18.  Dorsal  fin  rather  short  and  high,  with 
4  developed  rays,  the  number  usually  11  or  12.  Beginning  of  dor- 
In  rather  nearer  snout  than  base  of  caudal.  Pectoral  fins  mod- 
e,  not  reaching  ventrals ;  the  latter  not  to  vent.  Ventrals  under 
int  rather  in  advance  of  the  middle  of  dorsal ;  their  rays  normally 
at  occasionally  8  or  10.  Anal  fin  high  and  short,  more  or  less 
rginate  or  bilobed  in  adult  males.  Caudal  fin  moderately  forked 
aerely  lunate,  its  two  lobes  about  equal.  Air-bladder  with  two 
nbers.    Two  species  known,    (ipt,  an  intensive  particle;  ixOZt^j  to 

'.  C  sacctta  (Lac.)  Jordan.— Creek  Fish  ;  Chub  Sucker. 

cxly  oblong,  compressed,  becoming  gibbous  with  age,  the  ante-dorsal 
on  more  or  less  elevated  in  the  adults,  the  depth  3}  in  length,  rangin  j^ 
tt  22  in  adults  to  4  in  young.    Ilcad  stout,  short,  about  4^  in  length 
I}),  the  interorbital  space  wide  and  depressed,  the  lower  parts  nar- 
cr.   Eye  not  large,  4J  in  head  (4.J-5.J).    Mouth  protractile  downwards 
forwards,  the  mandible  oblique.    Scales  usually  closely  imbricated 
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and  more  or  less  crowded  forwards,  but  often  showing  various  irregulari- 
ties iu  arrangement,  about  43  (39-45)  in  a  longitudinal  series  and  15 
(14-10)  in  a  tmnsvei'se  series  between  the  ventrals  and  the  dorsal.  Fiu- 
rays  somewhat  variable,  the  dorsal  with  11  (10-13)  developed  rays,  the 
anal  with  7,  and  the  ventrals  with  0  (rarely'  8).  Coloration  varying  with 
age;  never  distinct  series  of  black  spots  along  the  rows  of  scales. 
Young  with  a  broad  black  lateral  band,  bonlered  above  by  paler.  In 
some  specimens  from  clear  water  this  band  is  of  a  jet-black  color  and 
very  distinct ;  in  others  it  is  duller.  Later  this  band  becomes  broken 
into  a  series  of  blotches,  which  often  assume  the  form  of  broad  trans- 
verse bai^s.  In  adult  specimens  these  bars  disappear,  and  the  color  is 
neiirly  uniform  brown,  dusky  above,  paler  below,  everywhere  with  a 
coppery  or  brassy,  never  silvery,  lustre.  Tlie  fins  are  dusky  or  smoky 
bi-own,  rarely  ivddish-tingetl.  Sexual  ditforences  strong.  The  males 
in  spring  with  usually  three  large  tubercles  on  each  side  of  the  snout^ 
and  with  the  anal  fin  more  or  less  swollen  and  emarginate.  Adolt 
8i>ecimens  with  the  back  gibbous  and  the  body  strongly  compressed, 
in  appearance  quite  unlike  the  young.  Maximum  length  aboat  10 
inches.  New  England  to  the  Rocky  ^lountains,  south  to  Texas ;  very 
abundant. 

f  Q/priniM  nucftta  Lao.  Hist.  Xat.  Pois^.  v,  (jO{\  1'*03:  Ci/prinu«  ohlonffus  Mitch.  Trana. 
Lit.  &  Phil.  Soc.  i,  45l>,  H14 :  Moxo;ftoma  ohlon>/um  Giiuthor,  vii,  21:  CatoiUmMt 
gibbotwif  Storor,  FUh  Ma^iis.  'J91 ;  Jordan,  Man.  Vort.  3U>;  JorJau,Uun.  U.  S.Xat.  Mali 
xii.  144.) 

I50*  E.  ffoodoi  Jordan. 

Boily  oblong,  the  back  more  elevated,  the  body  deeper  and  more  com' 
pressed  than  in  the  pwceding,  the  greatest  depth  in  advance  of  the 
dors;il  tin  being  contaimnl  about  2}  times  in  the  length.  Xape  less  gib- 
l>ous  than  in  27.  sucetta.  Head  quite  small  and  short,  the  large  eye 
l>eing  almost  exactly  midway  in  its  length.  Its  length  4.}  in  that 
of  the  iHxly.  Eye  4^  in  head.  Interorbital  space  rather  narrow, 
transversi^ly  convex,  Uvss  than  half  the  length  of  the  head.  Mouth 
small,  pnUKictilo  forwanls,  the  lower  jaw  oblicpie;  lips  as  in  the  pre- 
ceiling.  Scales  large,  much  larger  and  much  more  uniform  in  their 
imbrication  than  in  7^  stuytfti^  'M\  in  a  longitudinal  series,  and  about 
13  in  a  transvei^e  series  Innu  the  vciitrals  to  the  dorsal.  Dorsal  flu 
high,  of  V2  develoiHHl  rays:  anal  moderate,  with  7;  ventrals  largep  \ 
with  10.  Color  dark  olivaeinnis  aln^ve:  each  scale  along  the  sides  i*-  i 
tlcctiug  pale  (torn  the  strongly  striated  midiUe  ixirt,  these  giving  in  oe^ 


i 
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tain  lights  the  appearance  of  pale  stripes  along  the  rows  of  scales^  fius 
dasky,  especially  at  their  tips.    Eivers  of  Florida. 

(Jordan,  BuU.  U.  S.Nat.  Mas.  xii,  148, 1876.) 


67. — mUVYTREMA  Jordan. 

Spotted  Stackers. 

(Jordan,  Man.  Vert.  £.  U.  S.  ed.  2,  318:  type  Catoatomua  melanopa  Raf.) 

Head  moderate,  rather  broad  above.  Mouth  moderate,  inferior,  bori* 
zontal;  theupper  lip  well  developed,  freely  protractile;  the  lower  rather 
small,  mfolded,  yy-shaped  in  outline,  plicate,  with  12-20  x>lic8B  on  each 
side.  Lower  jaw  without  cartilaginous  sheath.  Eye  moderate,  rather 
high,  placed  about  midway  of  the  head.  Suborbital  bones  consider- 
ably developed,  not  very  much  narrower  than  the  fleshy  portion  of 
the  cheek  below  them  5  the  posterior  suborbital  concavo-convex,  about 
twice  as  long  as  deep,  sometimes  divided ;  the  anterior  somewhat  deeper 
tium  long,  often  divided  into  two,  sometimes  united  with  the  preorbital, 
which  is  well  developed  and  much  longer  than  broad.  The  number  and 
bm  of  these  bones,  except  as  to  their  depth,  are  not  constant  in  the 
same  species,  and  do  not  afford  specific  characters.  Opercular  bones 
well  developed,  not  much  rugose.  Fontanelle  evident,  rather  large. 
GiUrakers  rather  long,  in  length  about  half  the  diameter  of  the  eye. 
Isthmus  moderate.  Pharyngeal  bones  essentially  as  in  Moxostoma. 
Body  rather  elongate,  subterete,  becoming  deep  and  rather  compressed 
with  age.  Scales  rather  large,  nearly  equal  over  the  body,  the  radiating 
farrows  not  specially  marked.  Lateral  line  interrupted  in  the  adult, 
bat  with  i)erfect  tubes,  imperfect  in  partly  grown  specimens,  entirely 
obsolete  in  the  young.  Scales  in  a  longitudinal  series  44-47  in  number, 
12-14  in  a  transverse  series  from  dorsal  to  ventrals.  Dorsal  fin  rather 
short  and  high,  with  about  12  developed  rays,  beginning  rather  nearer 
the  snout  than  the  base  of  the  caudal.  Pectoral  fins  moderate,  not 
reaching  centrals,  the  latter  not  to  vent.  Ventrals  rather  in  advance 
•f  ihe  middle  of  the  dorsal,  their  rays  normally  9,  rarely  8  or  10.  Anal 
in  high  and  short,  often  more  or  less  emarginate  in  males.  Caudal  fin 
moderately  forked,  the  lobes  about  equal.  Air-bladder  with  two  cham- 
hwB.  Males  in  spring  with  the  head  covered  with  many  small  tubercles. 
One  species  certainly  known.*  (/xevy^,  reduced  5  v^yia,  aperture ;  in  allu- 
nm  to  the  imperfections  of  the  lateral  line.) 

* M.  au$trinum  Be.iu.  Body  rather  stout,  the  depth  4  in  length.  Head  4^^  in  length. 
lip*  plicate,  truncate  behind.  Light  brown  above,  yellowinh  below;  some  scales 
Iwwiiish  at  base.  Paired  fins  wiih  dark  blotches.  D.  11;  A.  6;  scales  G-44-G.  Mi- 
ifcmcan,  Mexico  (west  of  Sierra  Madre).  This  species  is  probably  a  Minytrenuif  but 
ftt  air-bladder  has  been  removed  from  the  typical  specimens. 
(if|onMfMMi  autiHiui  Bean,  Proo.  U.  S.  Nat.  Mus.  1879, 302.) 
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15 !•  HfK.  melanops  (Raf.)  Jordan. — Spotted  Mullet;  Striped  Sucker, 

Body  oblong,  little  compi*essed,  the  young  nearly  terete,  the  adults 
deeper  bodied ;  the  dorsal  region  not  elevated.  Depth  about  4  in 
length,  varying  from  about  3  in  adults  to  4}  in  the  young.  Head  not 
very  large,  4^  in  length  of  body  (4^-44),  not  specially  depressed.  Mu- 
cous pores  rather  strong.  Eye  small,  o-Q  in  head.  Mouth  quite  inferior, 
horizontal,  rather  small.  Scales  large,  firm,  regularly  and  smoothly 
imbricated,  in  46  (44-47)  longitudinal  series  and  13  (12-14)  transverse 
series,  the  scales  not  crowded  forwards.  Fin-raj-s  usually:  D.  12;  A. 
7;  V.  9.  Coloration  dusky  above,  with  usually  a  black  blotch  be- 
hind the  dorsal  fin.  Each  scale  along  the  sides  with  a  small,  more  or 
less  distinct  blackish  spot  at  its  ba«e,  these  spots  forming  interrupted 
longitudinal  lines  along  the  rows  of  scales.  These  lines  are  usually 
very  distinct,  especially  in  the  adult,  but  young  specimens  often  show 
them  faintly:  Sides  and  belly  silvery,  with  a  coppery  lustre.  Sexual 
peculiarities  moderately  marked ;  very  old  males  with  the  head  covered 
with  small  tubercles  in  spring.  Xo  great  changes  with  age,  either  in 
form  or  coloration.  Size  large;  maximum  length  about  IS  inches. 
Great  Lake  region  to  South  Carolina  and  Texas. 

{Catostomus  melanops  Raf.  Icbth.  Oh.  1820,  57 :  Catostomud  fasciatut  GUiither,  vii,  19; 
Jordan,  Mau.  Vert.  'MS;  Jordan,  DuU.  U.  S.  Nat.  Mus.  xii,  138.) 

68.— MOXOSTOMA  Kafinesrxuo. 

Red  Horaq. 

{Phjchosiomus  Ag. ;  Teretulas  Raf.) 
(Rafincsquc,  Ichth.  Oh.  1820,  54:  typt^  Catostomua  anisurus  Raf.) 

Body  more  or  less  elongate,  sometimes  nearly  terete,  usually  more  or 
less  compressed.    Ilejul  variously  long  or  short,  its  length  ranging  from 
3J  to  5.J  in  that  of  the  body.    Eye  usually  rather  large,  varying  from  3 
to  6  times  in  the  length  of  the  side  of  the  head,  its  position  high  up 
and  median  or  rather  posterior.     Suborbital  bones  very  narrow,  always 
much  longer  than  broad,  their  width  less  than  one-fourth  that  of  the 
fleshy  part  of  the  cheek.    Fontanelle  on  top  of  head  always  well  opeOi 
the  parietal  bones  not  coalescing.    Mouth  varying  much  in  size,  alwaj* 
inferior  in  position,  the  mandible  being  horizontal  or  nearly  soi    Lip* 
usually  well  developed,  the  form  of  the  lower  varying  in  dilferent  w^' 
tions  of  the  genus,  usually  with  a  slight  median  fissun*,  but  neveJ 
deeply  inciseil;    the  lips  with  transverse  plicae,  the  folds  rarely  »* 
broken  np  a8  to  form  papUlcD.    Jaws  without  conspicuous  cartilaginoit' 
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j^jBath.  Maciferoos  system  considerably  develoi>ed,  a  chain  of  tubes 
ptoig  the  sapraorbital  region^  a  branch  of  which  extends  around  be- 
Ipd  the  eye  and  forwards  along  the  suborbital  bones  and  the  lower 
Mge  of  the  preorbital.  Opercular  bones  moderately  developed,  nearly 
iBboth.  Isthmus  broad.  Gill-rakers  weak,  moderately  long.  Pharyu- 
iBil  bones  rather  weak,  much  as  in  Erimijzon  and  CatostamuSj  the  teeth 
ler  coarser,  strongly  compressed,  the  lower  5  or  G  much  stronger 
the  others,  which  are  rapidly  diminished  in  size  upwards,  each 
pith  a  prominent  internal  cusp.  Scales  large,  more  or  less  quadrate  in 
bnD|  nearly  equal  in  size  over  the  body,  and  not  specially  crowded  any- 
IrhBre^  usually  about  44  in  the  lateral  line  (41-50)  and  about  12  series 
ittween  dorsal  and  ventrals.  Lateral  line  well  developed,  straight  or 
Iftteriorly  curved.  Fins  well  developed,  the  dorsal  inserted  about  mid- 
Iny  of  the  body,  its  first  rays  usually  rather  nearer  snout  than  the  cau- 
iri,  the  number  of  developed  rays  usually  about  13,  but  varying  in  dif- 
jkent  species  from  11  to  17.  Anal  fm  short  and  high,  usually  emargi- 
kite  in  the  male  fish,  probablj'^  always  with  7  developed  rays.  Ventrals 
Enserted  nearly  under  the  middle  of  the  dorsal;  their  number  of  rays 
normally  9,  occasionally  varying  to  10;  the  occurrence  of  10  ventral  rays 
li  probably  an  accidental  individual  character,  and  not  a  permanent  spe- 
cific one.  Cauddl  fin  deeply  forked,  the  lobes  about  equal,  except  in  two 
•pecies.  Air-bladder  with  three  chambers.  Skeleton  essentially  as  in 
Cato9tomu8^  the  vertebrui  in  M.  carpio  27-14.  Sexual  peculiarities  little 
narked,  the  males  in  the  spawning  season  with  the  lower  fins  reddened, 
and  the  anal  rays  swollen  and  somewhat  tuberculate.  Species  very  nu- 
merous in  the  United  States  east  of  the  Rocky  Mountains.  They 
q[Kiwn  in  spring,  running  up  from  the  rivers  into  the  smaller  streams 
fcr  that  puri)ose.  They  are  difficult  to  distinguish,  and  have  perhaps 
been  unduly  multiplied  by  authors,  (.ay^to,  to  suck;  <rT6/iaj  mouth; 
kence,  more  properly  Myxostoma,) 

*Lip9  fall,  strongly  papillose. 

IM.  M»  papfiUosam  (Copo)  Jordan. 

Body  comparatively  stout,  the  dorsal  region  somewhat  elevated  and 
roonded,  the  depth  being  about  4  in  length,  the  head  about  the  same. 
Eye  rather  large,  high  up  and  well  back,  the  preorbital  space  being 
longer  than  the  other  species.  Top  of  head  flat.  Dorsal  rays  12-14. 
Scales  rather   large,  6-42-5.     Lips  well  developed,  deeply  incised. 
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Color  silvery;  back  with  smoky  shading;  lower  fins  white.    Size  large; 
reaches  a  length  of  about  2  feet.    North  Carolina  to  Gteorgia. 

(Ptycho8tomu8  papillos us  Copoy  Proc.  Araer.  Phil.  Soc.  Pbila.  1870,470;  Jordan,  Man. 
Vert,  318;  Jordan,  Bull.  U.  S.  Nat.  Mu8.  xii,  134.) 

•*  Lips  distinctly  plicate. 

t  Lower  lip  infolded,  /^-shaped  when  viewed  from  below,  with  a  distinct  median 
crease,  in  which  the  two  halves  of  the  lip  meet,  forming  an  acate  angle; 
mouth  small. 
a.  Dorsal  large,  with  15-17  developed  rays. 

153.  M.  vclatam  (Copo)  Jordan. 

Body  stout,  deep,  coiDi)ressed,  the  back  elevated,  the  depth  3-4  in 
length.  Head  short,  heavy,  flattish  and  broad  above,  3^-4^  in  length. 
Depth  of  cheeks  half  the  length  of  the  head.  Eye  rather  large,  midwray 
in  hea  d,  4-5  in  its  length.  Muzzle  rather  prominent,  bluntish,  over- 
hangi  ng  the  very  small  mouth.  Fins  verj'  large.  Dorsal  long  and  bigh, 
its  height  five-sixths  the  length  of  the  head,  its  free  border  straight 
Pectorals  nearly  reaching  ventrals.  Color  silvery ;  smoky  above;  lox^er 
fins  red.  Size  large.  Upper  Mississippi  Valley  to  Georgia  and  south- 
ward. 

{Ptychosiomus  velatus  and  collapsus  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1670,  471-472; 
Jordan,  Man.  Vert.  317;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  13 J.) 

aa.  Dorsal  moderate,  with  12-14  developed  rays. 

6.  Head  comparatively  large,  about  4  in  length ;  dorsal  rays  usually  12. 

154.  HI.  blicco  (Cope)  Jordan. 

Head  short  and  very  wide  through  the  opercles,  flat  above.  Body 
stout,  the  back  somewhat  elevated,  depth  4  in  length.  Muzzle  sub- 
truncate,  slightly  projecting.  Scales  C-40-5.  Olivaceous  silvery  b^ 
low;  dorsal  fin  dusky.    Kansas.    {Cope) 

(Ptychostomus  hucco  Copo,  Hiiyden's  Gcol.  Surv.  Wyom.  1872,  437:  Mifzostoma  cot' 
flcstum  Jordan,  linll.  I  J.  S.  Nat.  Mus.  xii,  133;  probably  not  Catostomus  congeetuM  B,  ^ 
G.  Proc.  Acad.  Nat.  8ci.  Phila.  18r)4,  27,  which  Professor  Cope  thinks  is  aformof  J^» 
macrolepidotutHj  he  having  obtained  it  in  Texas  and  Arizona.) 

155*  HI*  pidicnsc  (Cope)  Jordan. 

Head  rath(»r  long,  4.J  in  length,  flattish  above.  Body  elongate,  mot* 
nearly'  cylindrical,  littU^,  compressed.  Muzzle  truncate^  Olivaceoafl 
sometimes  with  rows  of  fiiint  spots  along  the  series  of  scales.  Dorstf 
and  caudal  fins  black-edged.  Size  quite  small.  Uesembles  M.  cervi 
numy  but  the  mouth  entirely  ditterent.    Great  Pedec  River.     (Cape.) 

{Pttfchontomua  pidienshy  Proc.  Am.  Phil.  Soc.  Phila.  1870,  471;  Jordan,  Man.  Yci^ 
317;  Joi^an,  Bull.  U.  S.  Nat.  Mus.  xii,  13:1.) 

hb.  Head  very  smally  about  5  in  length. 
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1  j^6«  ni*  COreKOnus  (Cope)  Jordan. — Blue  Mullet, 

Muzzle  conic,  mach  projecting  beyond  the  very  small  mouth;  body 
mach  compressed,  broadly  fusiform,  the  back  elevated  and  arched. 
Dorsal  rays  14.  Color  silvery,  with  plumbeous  shades  above;  lower 
fins  white.  Size  smalL  Catawba  and  Yadkin  Eivers,  North  Carolina 
((hpe.) 

[PtjfokoBtomue  atregonue  Cope,  Proo.  Amer.  Phil.  Soc.  Phlla.  1870,  472;  Jordan,  Man. 
Vert.  317;  Jordan,  Boll.  U.  S.  Nat.  Mas.  xii,  134.) 

U  Lower  lip  thin,  forming  a  narrow,  crescent-shaped  border  around  the  mandible. 
ISY.  VKm  album  (Cope)  Jordan. —  White  Mullet, 

Head  small,  5  times  in  length.  Muzzle  prominent,  but  less  so  than 
in  Jf.  eoregonus.  Mouth  moderate.  Back  a  little  elevated.  Depth 
about  3J  in  length.  Dorsal  rays  12-14,  its  free  border  often  incised. 
Scales  G-45-5.  Coloration  very  pale;  lower  fins  white.  Size  large; 
reaches  a  weight  of  4  pounds  or  more.  Catawba  and  other  rivers  of 
North  Carolina. 

{Ptjfekoatomus  albue  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  472;  Jordan,  Man.  Vert. 
316;  Jordan,  BalL  U.  S.  Nat.  Mas.  xii,  130.) 

lft§.  in.  tbalassioum  (Cope)  Jordan. 

Head  stout,  as  in  M.  velatum^  rather  long,  4  in  length,  flattish  above, 
muzzle  truncate,  not  very  prominent.  -Mouth  moderate.  Back  elevated. 
Dorsal  fin  long,  of  14  or  15  rays.  Sea-green  above,  white  below ;  lower 
fins  white.    Yadkin  River.    (Cope.) 

{Ptgckostomtu  tltalas9inu8  Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1870, 472;  Jordan,  Man. 
Vm.  316;  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  131.) 

t^t  Lower  lip  full,  it«  posterior  edge  truncate. 
d.  Dorsal  rays  15-18  in  number. 

l*t.  n.  carplo  (Val.)  Jordan.— Carp  Mullet, 

Dorsal  fin  largely  developed,  its  rays  15-18  in  number.  Head  rather 
large,  35-4J  hi  length,  broad  above.  Mouth  large,  with  full  lips.  Eye 
lather  large.  Body  deep,  strongly  compressed,  the  back  somewhat 
*vated,  the  depth  about  3^  in  length.  Dorsal  fin  high  and  large, 
hrger  than  in  any  other  species  of  the  genus,  the  first  ray  about  as 
long  as  the  base  of  the  fin.  Scales  5-43-4,  quite  large.  Coloration 
v^ry  pale  and  silvery  5  the  lower  fins  white.  Ohio  Valley,  Great  Lakes, 
^1  northward. 

(Ca(otfaiiiaw  <»f7>io  ITalenciennes,  Hist.  Nat.  Poiss.  xvii,  457, 1844:  Catostomus  carpio 
lOtmher,  yii,  20;  Jordan,  Man.  Vert.  312;  Jordan,  BuU.  U.  S.  Nat.  Mus.  xu,  118.) 


I 
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dd.  Dorsal  rays  12-11  in  numl)er. 

e.  Scales  larjjo,  41-50  in  the  conrso  of  the  lateral  line. 

/.  Caudal  iin  normal,  the  two  lobes  about  equal  and  similarly  colored. 

160.  M.   niacrolcpldotuiii  (Le  Sueur)  Jordan. — Common  Bed  Hone;  MttlUt; 
fVhite  Sucker  ;  Laryc-scalcd  Sucker, 

Head  comparatively  elongate,  bluutisb,  ratbcr  broad  and  flattened 
above,  4-5  in  lengtb.  Body  stoutisb,  varying  to  moderately  elongate. 
Lips  rather  full,  the  bluutisb  muzzle  projecting  beyond  the  large  moatb; 
greatest  depth  of  cheeks  more  than  half  distance  from  snout  to  pre- 
opercle.  Eye  rather  large.  Dorsal  fin  medium,  its  developed  rays  12- 
14,  usually  13  in  number,  its  free  edge  nearly  stniight,  its  longest  ray 
shorter  than  he^d.  Scales  large,  about  45  in  the  lateral  line.  Oliva- 
ceous ;  sides  silvery ;  lower  fins  in  the  adul  t  red  or  orange.  Great  Lakes 
to  Virginia,  southwestward  to  Arizona;  one  of  the  most  abundant 
fishes,  reaching  a  length  of  2  feet  or  more.  The  Eed  Horse  of  the  Ohio 
and  Mississippi,  with  the  head  relatively  longer  and  the  mouth  larger, 
is  perhaps  worthy  of  distinction  as  var.  duquesni  (Le  Sueur)  Jor.  The 
eastern  form  (var.  macrolejyidotum)  is  scarcely  distinguishable  from  the 
next  species. 

{Catostomus  macrolcpidoi us  and  dtiqucsni  Le  SucMir,  Journ.  Acad.  Nat.  Sci.  Phila-i, 
94,  105,  1817:  Catostomus  enjthrurns  Ktf.  Amor.  Mouth.  Maj?.  181S,  :554:  Caiotlom^ 
duqueani  Giinthor,  vii,  18 :  Mijxostoma  macrolvjndota  and  van*,  duqucani  and  lavhrpMiit 
Jordau,  Man.  Vert.  313;  Jordan,  Ihill.  U.  IS.  Nat.  Mus.  xii,  120:  Ptychotitomus  dt- 
qtieifni,  crythrurun^  rohuatus^  oncida,  lachrymaJe,  etc.  Cope,  Proc.  Amor.  Phil  Soc.  I'^TO- 
Mifxostoma  euryops  Jordan,  Ann.  Lye.  Niit.  Hist.  X.  Y.  Ib7<5,  348,  is  i>Pobably  a  moo- 
Btrosity  of  this  sjKJcies. ) 

101.  IVI.  aureolum  (Le  S.)  Jordan. 

Head  comparatively  short,  low  and  small,  conic,  5-5^  in  length.  Back 
elevated  and  compressed.  Depth  3.J  in  length.  Mouth  small,  over- 
passed by  the  snout,  the  lips  thin  and  small,  the  greatest  depth  of  cheek 
half  the  distance  from  snout  to  i)reopercle.  Eye  small.  Coloratioa 
bright  yellowish  brown,  somewhat  silvery ;  lower  fins  bright  red.  Do^ 
sal  rays  13,  the  fin  somewhat  falcate,  its  free  edge  concave,  its  longest 
ray  longer  than  head.  Scales  5-15-4.  Great  Lakes,  Ohio  Valley,  and 
northward. 

(Catostomus  anrcohiH  Le  Sueur,  Jonrn.  Aoiwl.  Nat.  Sei.  Pliila.  i,  95,  1817:  CaiotUm.^ 
macroh'pidotus  GUuther,  vii,  Id;  Jordan,  Man.  Vert.  314;  Jonlan,  Bull.  U.  8.  Nat.  Mn^ 
xii,  124:  t  Cyprinus  lesucuri  Kieh,  Frankliu^H  Jouru.  18:23,  772.) 

162.  IVI*  crassilabre  (Cope)  Jonlan. 

Body  flattish,  the  back  elevated  and  compressed.  Depth  S^.  Mozzl® 
contracted,  lower  lip  thick.  Scales  large,  5-44-5.  Dorsal  rays  usually 
12.  Dorsal  fin  elevated  in  fi-ont,  its  first  soft  ray  longer  than  the  hoe^ 
of  the  fin.    Color  silvery,  with  smoky  shading  above,  some  of  the  scaled 
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lackisli  at  their  bases;  lower  fins  white ;  top  of  head,  humeral  bar,  and 
orsal  fin  dasky.  Nease  River,  North  Carolina.  (Cope.)  Probably 
lentical  with  the  preceding. 

{FiffchoBiomuB  crasailahris  Cope,  I*roc.  Amcr.  Phil.  Soc.  Phila.  1870, 477 ;  Jordan,  Man. 
ert.  314 ;  Jordan,  Bull.  U.  8.  Nat.  Mus.  xii,  12S.) 

68*  in.  conns  (Cope)  Jordan. 

Body  flattish,  the  dorsal  outline  elevated,  the  form  being  like  that  of 

If.  coreganus.     Head  small  and  conic.    Mouth  exceedingly  small,  the 

moat  far  overpassing  it,  the  muzzle  being  much  longer  than  in  M. 

tramlabre.    Dorsal  rays  14.    Eye  large.    Coloration  smoky  above,  some 

scales  dusky  at  their  bases;  sides  pale;  lower  fins  white.     Yadkin 

Kver,  North  Carolina.    (Cope.) 

{Ptifdumtomu$  canua  Copo,  Proc.  Amor.  Piiil.  Soc.  Phila.  1870,  478 ;  Jordan,  Man. 
Tert  314;  Jordan,  BuU.  U.  8.  Nat.  Mus.  xii,  126.) 

/.  C*adal  (in  with  the  upper  Ibbe  longer  than  the  lower,  the  two  similarly  colored. 

1$4«  IVI.  anisnmm  (Raf.)  Jordan. 

Caadal  fin  with  the  upper  lobe  falcate,  much  longer  than  the  lower, 

at  least  in  the  adult,  the  lobes  similarly  colored.    Doi*sal  fin  short  and 

high,  falcate.    Body  compressed.    Back  somewhat  elevated.    Depth  3J 

in  length.    Head  conic,  fiattish,  5^  in  length.    Mouth  very  small,  much 

a«  in  aureoluMj  from  which  it  can  probably  be  distinguished  only  by  the 

form  of  the  caudal^  D.  12-13,  half  higher  than  long.    Scales  C-4G-5. 

Ohio  Valley  and  Great  Lake  region. 

{Catostomus  anisurua  Raf.  Ichth.  Oh.  54 :  Ptychoatomus  brericeps  Copo,  Proc.  Amer. 
Pbil.  Soc.  Phila.  1870,  478;  Jordan,  Man.  Vert.  315;  Jordan,  Dull.  U.  S.  Nat.  Mus.  xii, 
12S.) 

iff.  Caadal  fln  with  the  lower  lobe  distinctly  longer  than  the  upper  and  differently 
colore<l,  the  nppcr  lobe  in  the  adult  being  rod,  the  inferior  jot-black,  its  two 
lowermost  developed  rays  and  their  membranes  abruptly  pale  (fini  both 
sexes). 

M.  HI.  pceciluruni  Jordan. 

Boily  elongate,  mo<lerately  compressed,  somewhat  elevated  forwards. 
Depth  4^  in  length.  Head  about  the  same.  Mouth  medium,  the  lips 
fall  Dorsal  rays  13.  Scales  large,  5-44-4.  Coloration  usual,  except 
of  tho  caudal  fin ;  other  fins  all  red,  with  blackish  shadings.  Size 
nail.    Louisiana  and  Southern  Mississippi. 

(Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  66 ;  Jordan,  Man.  Vert.  315 ;  Jordan,  Bull.  U.  S. 
Hit.  Mas.  xii,  1-29.  )* 

ft  ftealcs  very  small  for  the  genus,  about  56  in  lateral  line ;  body  moderately  elongate, 
the  depth  about  4  in  length. 

U%.  n,  albidvm  (Grd.)  Jordan. 

L  Head  shortish,  conic,  the  snout  not  much  projecting,  about  4  in  length  ^ 
krge.     Dorsai  fin  small,  with  about  11  rays,  the  last  rapidly 
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shortened.  (Characters  of  mouth  imknowu,  but  probably  similar  to 
macrolcpidotum  and  pcecilurum;  it  is  said  to  be  "much  larger  thauin 
1\  congestus^\)    Eio  Grande  region.     {Girard,) 

{PUjchostom\M  alhidus  Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  Ido6, 172;  Jordan,  Man. Vert. 
3i:);  Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  128.) 

ddd.  Dorsal  rays  mostly  less  than  1*2 ;  l)ody  very  slender. 

167*  ill.  cerviillim  (Cope)  Jordan. — Jumping  Mullet ;  Jump-rocks. 

Head  very  short,  roundish  above,  rather  pointed  forwards,  about  5  in 
length.  Cheeks  subvertical,  their  depth  less  than  half  the  distance 
from  snout  to  preopercle.  Mouth  rather  large,  with  thick  lips,  which 
are  strongly  plicate,  the  folds  somewhat  broken  ui).  Eye  small.  Fins 
very  small;  the  dorsal  rays  10-12;  free  edge  of  dorsal  straight, its 
longest  ray  less  than  head.  Scales  rather  large,  C-44  to  49-5.  Color 
greenish  bi*own ;  a  pale  blotch  on  each  scale, /hese  forming  continuous 
streaks  along  the  rows  of  scales;  back  with  moi'e  or  less  distinct 
brownish  cross-blotches ;  fins  brownish,  not  much  red,  the  dorsal  black- 
isli  at  tip.  Size  smallest  in  the  genus.  Jjcngth  less  than  a  foot.  Hivors 
of  the  South  Athmtic  States  from  the  James  to  the  Chattahoochee. 

{TtTetuhm  ctrvinuJ*  Cope,  Joiirn.  Acad.  Xat.  Sci.  Phila.  1608,230:  Ptychoitomai 
cernuMf  Cope,  PnH*.  Ainer.  Phil.  Soc.  Phila.  lt?70,  47d;  Jonlan,  Man.  Vert.  315;  Jordan, 
Bull.  U.  S.  Xat.  Mus.  xii,  1-J9.) 

69.— PLACOPHARrXX  Coi>€« 
Biff'jaiccd  Suclers, 

(Cope,  Pn>c.  AnuT.  Phil.  Si>c.  Phila.  ISTO.  4v»T :  type  Plftcojihartfux  carlnaius  Cope.) 

Suckers  like  ^^o,vostoma  in  all  resi>ects,  except  that  the  pharyngeal 
bones  aiv  nHu*h  nu>re  develoi)ed  and  the  ti*eth  re<lnced  in  number,  those 
on  the  lower  half  of  the  lH>ne  very  large,  G-10  in  number,  nearly  cylin- 
dric  in  t\>rm,  being  but  little  compressed,  and  with  a  broad,  rounded  or 
llatteneil  grimling  surface.  The  forms  and  positions  of  these  enlarged 
teeth  vary  givatly.  In  a  specimen  before  us  the  first  tooth  is  the  high- 
est and  most  ctnnpivsstHl,  its  summit  Wing  imuiuUhI  and  then  abruptlj 
truncate.  The  secoml  tooth  is  notably  shorter  and  thicker,  much  largiT, 
and  rtnmded  on  top,  the  boily  of  the  tooth  serving  as  a  pecUinele  for  the 
swollen  grinding  suitace.  The  third  tiH>th  is  still  shorter  and  similar  in 
form.  The  fourth  tooth  is  similar  to  the  lirst,  bring  much  higher  than 
the  stvoml  an«l  ihinU  and  ilat  on  top.  The  others  seem  to  be  irregtt 
lurly  alternated  or  arranged  in  pairs,  a  long  one  and  a  short  cue,  tb6 
long  tivth  in  all  eases  Wing  the  most  truneateil.as  if  their  surfaces  had. 
been  most  woni  ofl*.    The  mouth  is  larger  and  more  obliqac  than  asail^ 
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^xostoma^  and  tlie  lips  are  thicker.    Size  large.    (pXd^y  a  broad  sor- 
^dpuy^y  pharynx.) 

P.  carinatus  Cope. 

ily  oblong,  moderately  compressed,  heavy  at  the  shoulders.  Hea<l 
large,  3§  in  length  of  the  body.  Eye  small,  behind  the  middle  of 
lead.  Month  extremely  large,  the  lower  jaw  oblique  when  the 
h  is  closed,  the  mouth,  therefore,  protractile  forwards  as  well  as 
iwards.  Lips  very  thick,  coarsely  plicate,  the  lower  lip  full  and 
Yj  truncate  behind.  Head  above  evenly  rounded  or  somewhat  cari- 
l.  Scales  6-45-6.  Dorsal  rays  13  5  ventral  9.  Color  brassy  green 
e;  lower  fins  red.  Great  Lakes  and  Mississippi  Valley^  abundant 
my  streams. 

pe,  Proc.  Amer.  Phil.  Soc.  PhUa.  1870,  467 ;  Jordan,  Man.  Vert.  311 ;  Jordan, 
U.  S.  Nat.  Mus.  xii,  108.) 

70.— qUASSILABIA  Jordan  <&  Drayton. 

k  Bare-lip  Suckers. 

(Lagochila  Jordan  &  Brayton,  preoccupied.) 

An  A  Brayton,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  401 :  type  Lcigochila  lacera  Jordan 
&  Brayton.) 

ckers  like  Moxostoma  in  every  respect  excepting  the  structure  of 
Donth.  Head  shortish,  conical,  with  lengthened  snout;  its  length 
times  in  that  of  the  body,  the  opercular  region  being  reduced, 
lat  the  eye  is  well  backwards.  Suborbital  bones  narrow.  Fon- 
le  large,  widely  open.  Mouth  largo,  singular  in  structure,  in- 
',  the  upper  lip  not  protractile,  greatly  prolonged,  closely  plicate. 
ST  lip  much  reduced,  divided  into  two  distinct  elongate  lobes,  which 
eakly  papillose.  The  split  between  these  lobes  extends  backwards 
eedge  of  the  dentary  bones,  which  are  provided  with  a  rather  hard, 
r  plate,  as  in  Fantostetts.  The  lower  lip  is  entirely  separated  from 
pper  at  the  angles  by  a  deep  fissure.  The  skin  of  the  cheeks  forms 
t  of  cloak  over  this  fissure,  the  crease  separating  this  skin  from  the 
h  extending  up  on  the  sides  of  the  muzzle.  The  crease  between 
ps  extends  down  on  the  under  side  of  the  head.  System  of  mucif- 
\  tubes  well  developed.    Pharyngeal  bones  not  dissimilar  from  the 

type  in   Moxostoma^  rather  weak,  with  numerous  small  teeth. 

elongate,  not  much  compressed,  not  elevated.  Fins  moderate, 
^  as  in  Moxostoma.  Scales  large,  as  in  Moxostonia^  the  lateral  line 
developed  and  nearly  straight,  with  about  45  scales  in  its  course. 
diadder  in  three  parts.  Sexual  peculiarities  unknown ;  probably 
{QiuismSy  broken  or  torn;  labia^  lip.) 
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169.  9.  lacera  Jor.  &  Brayt.— IZarc-^jp  Sucl'cr;  CutlipB;  SpUt-wioufh  StuAtr;  May 
Sucker;  Rabbit-mauih  Sucker, 

Head  short,  conical,  with  lengthened  snout,  the  region  between  the 
eyes  flattened  and  with  prominent  mucous  ridges.  Cheeks  and  lower 
part  of  head  rather  swollen.  Opercle  much  reduced,  its  greatest  length 
scarcely  greater  than  the  diameter  of  the  eye.  Head  about  4f  in  length. 
Eye  4^  in  length  of  head,  about  2  in  length  of  the  snout,  its  situation 
thus  quite  posterior.  Length  of  the  top  of  the  head  2|  in  the  distance 
from  the  snout  to  the  base  of  the  dorsal.  Body  rather  slender,  the  form 
being  between  that  of  Moxostoma  cervinum  and  M.  macroJepiilotum,  the 
depth  4|  in  the  length.  Dorsal  fin  rather  low,  its  rays  I,  12;  A.  1, 7j 
V.  9.  Scales  5-45-5.  Color  olive  or  bluish  brown  above  5  sides  and 
belly  silvery ;  lower  fins  faintly  orange.  Ohio  Valley  and  southward. 
A  singular  species,  abundant  in  some  sections  (Scioto  River,  Clinch 
River,  Chickamauga  River),  but  overlooked  by  naturalists  until  lately. 

{Lagochila  lactra  Jordan  &  Brayton,  Proc.  Acad.  Nat.  Sci.  Pliila.  1877,  280 :  LagwM* 
Jaoera  Jordan,  Man.  Vert.  ed.  2,  311 :  Jordan,  Man.  Vert.  ed.  2,  406;  Jortlan,  BulLU. 
S.  Nat.  Mns.  xii,  106.) 

Family  XXXL— CYPRINIDiE. 

(The  Carps.) 

Cyi)rinoid  fishes  with  the  margin  of  the  upper  jaw  formed  by  the  pre- 
maxillaries  alone  and  the  lower  pharyngeal  bones  well  developed,  fald* 
form,  nearly  parallel  with  the  gill-arches,  each  provided  with  1-^  sericB 
of  teeth  in  small  number,  4-7  in  the  main  row,  and  a  less  numlxT  in  tlia 
others  if  more  arc  iiresent.  Head  naked.  Body  scaly  (except  in  i/ecta, 
Flagopti^rusj  PhoxineUm^  and  Aulopyge).  Barbels  2  or  4 ;  absent  in  mort 
of  our  genera,  and  not  largo  in  any.  Belly  usually  rounded,  rarely 
compressed,  never  serrated.  Gill-opcnings  moderate,  the  membranel 
broadly  joined  to  the  isthmus.  Brachiostegals  always  3.  Gills  4,tj 
slit  behind  the  fourth.  Pseudobranchice  present  (except  in  Ortl 
etc.).  No  adipose  fin.  Dorsal  fin  short  in  American  species,  elon| 
in  many  Old  World  forms.  Ventral  fins  abdominal.  Air-bl 
usually  large,  commonly  divided  into  an  anterior  and  i)osterior 
rarely  wanting,  not  enclosed  in  a  bony  capsule.  Stomach  wil 
ap:)endagea,  appearing  as  a  simple  enlargement  of  the  intest 
Fishes  of  moderate  or  small  size,  inhabiting  the  fresh  waters  of 
Old  World  and  of  North  America.  Genera  about  200 ;  species  ntf 
1,000;  excessively  abundant  where  found,  both  in  individuals 
species,  and,  from  their  great  uniformity  in  size,  form,  and  colon^ 
oonstittttiug  one  of  the  most  difficult  groups  in  natural  htotoi 
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•  distiDgQish  genera  and  species.  Oar  genera  are  mostly  very 
elated,  and  are  separated  by  characters  which,  although  reason- 
istant,  are  often  of  slight  structaral  importance.  From  time  to 
ferent  authors  have  proposed  to  throw  most  of  these  groups  into 
18  LeuciacuSj  a  procedure  which,  without  further  discussion,  may 
to  have  always  led  to  confusion.  The  spring  or  breeding  dress 
ale  fishes  is  often  peculiar.  The  top  of  the  head,  and  often  the 
arious  portions  of  the  body,  are  covered  with  small  tubercles, 
ths  from  the  epidermis.  The  fins  and  parts  of  the  body  in  the 
lales  are  often  charged  with  bright  pigment,  the  prevailing  color 
.  is  red,  although  in  some  genera  it  is  satin-white,  yellowish,  or 

da,  part,  Gttnther,  vii,  25-339.) 

n  short,  without  developed  spine. 

idder  surroanded  by  many  convolutions  of  the  very  long  alimentary  canaL 

(  CampostomincB. ) 

Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grinding  surface  and  slight  hook ;  peri- 
toneum black. 

Campostoha,  71. 

adder  above  the  alimentary  canal ;  teeth  one-rowed.    (ChondroatomincB,) 

8tinal  canal  elongate,  more  than  twice  the  length  of  the  body ;  teeth  with 

grinding  surface  well 
developed;  peritoneum 
usually  black. 

.  Jaws  each  with  a  conspicuous,  broad,  straight-edged,  homy  plate;  teeth  4- 

5,  stout,  blnntish,  hook- 
ed, and  short. 

ACROCHILUS,  72. 

B.  Jaws  without  homy  plate. 

C.  Teeth  6-6,  strongly  compressed,  knife-shaped;  pseudobranchise  none;  ru- 

dimentary caudal  rays 
greatly  developed; 
scales  very  small. 

Orthodon,  73. 

ogress  can  be  made  in  the  study  of  these  fishes  without  a  careful  examina- 
le  teeth.  The  pharyngeal  bones  in  the  smaller  species  can  be  removed  by  in- 
k  pin  or  a  hook  through  the  gill-opening,  under  the  slioulder-girdlc.  The 
ould  be  carefully  cleaned  with  a  tooth-brush,  or  a  jet  of  water,  or  a  pin,  and 
examined  by  any  small  lens.  In  most  coses  a  principal  tow  of  4  or  5  teeth 
found,  in  front  of  which  'm  sometimes  a  set  of  1  or  2  smaller  ones.  The  two 
5  not  always  symmetrical.  "Teeth  4-4"  indicates  a  single  row  of  4  on  each 
jeal  bone.  "  Teeth  2,  4-5, 1 "  indicates  2  rows  of  teeth  on  each  side — on  the  ono- 
I  the  principal  row  and  2  in  the  lesser,  on  the  other  side  5  in  the  main  row 
the  lesser.  In  the  Levciscine  genera  these  teeth,  or  the  principal  ones,  aro 
f/,  that  is,  hooked  inward  at  their  tips.  A  grinding  or  masticatory  surface  ia 
I  feci  space  or  groove  usually  at  the  base  of  the  hook.  A  flattened  or  bev- 
»  sometimes  simulates  a  masticatory  surface,  and  in  some  of  the  specieatho 
':i^o>ce  ia  very  narrow  and  confined  to  but  one  or  two  of  the  teeth.  In  all  cases 
Dtunber  of  teeth  is  given  in  the  specific  descriptions  following,  this  uumbc' 
ri^^d  on  typical  examples  either  by  Professor  Cope  or  the  writers.. 

-■•  ^at  Mus.  No.  16 ^10 


146      CONTRIBUTIONS   TO   NORTH  AMERICAN  ICnTHYOLOGY— IV. 

CC.  Teeth  5-5  or  4-5 ;  pseadobranchiss  present ;  donial  fin  inaerted  posle* 

riorly. 
D.  Lateral  line  complete ;  mdiinentary  caudal  rays  nnmerons;  anal  basis 

elon|;ate . .  Lav  ima,  7i 
DD.  Lateral  line  incomplete ;  anal  basis  short ;  scales  minnte. 

CUR060MU8, 7(). 

CCC.  Teeth  4-4 ;  dorsal  fin  nearly  median. 

£.  First  (rudimentary)  ray  of  dorsal  slender,  firmly  attached  to  thefint 

developed  ray. 
F.  Scales  very  small,  85-90  in  the  lateral  line,  which  is  complete. 

ZOPHEMDIIM,  7& 

FF.  Scales  larger,  35-60  in  the  lateral  line. 

G.  Lateral  line  complete Hybogxathus,  77. 

GrG.  Lateral  line  incomplete CoLi8CU8,78. 

E£.  First  (rudimentary)  ray  of  dorsal  somewhat  enlarged  and  blunt, 

connected  by  mem- 
brane with  the  first  de- 
veloped ray. 

H.  Lateral  line  incomplete Pimephales,  79. 

HH.  Lateral  line  complete Hyborhynchus,  80. 

U  Intestinal  canal  short,  less  than  twice  the  length  of  the  body;  teeth  hooked,  tbe 

grinding  surface,  if  pres- 
ent, narrow  or  rudimen- 
tary; peritoneum  uso* 
ally  pale. 
$  Dentary  bones  parallel,  united  for  their  whole  length.   (Et9- 

glossincp,) 
I.  Premaxillaries  not  protractile;  mandible  with  a  conspico- 

ous  fleshy  lobe  on  eacl 
side  at  base. 

EXOGLOSSCH,  81 

$$  Dentary  bones  arched,   free   from  each  other,  except  i) 

the  symphysis.      (iM 
ciscincp.) 
J.  Abdomen  behind  ventral  fins  not  compressed  to  an  edge 

the  scales  passing  o\'0 
it ;  anal  basis  geuerall] 
short. 
K.  Teeth  in  the  main  row  4-4. 
L.  Maxillary  without  barbels. 
M.  Jaws  each  with  a  hardened  bony  sheath;  fin 

ray  of  dorsal  spine-liki 
eonneoted  by  membra* 
with  the  first  develops 
ray ;  teeth  4-4. 

COCHLOGNATOUS,  M 

MM.  Jaws  without  bony  sheath. 
N.  Lower  Jaw  with  the  lip  thin  or  obsolete,  ai 

developed  as  a  (Ml 
lobe  on    each  side  i 
base. 
O.  Mandible,  iuteropercle,  and  suborbital  ^ 

cavernous. 
P.  Teeth  4-4,  or  1,  4-4,  1  (1,  4^,  8  in  0M«f 

oies). 
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B.  Lateral  lino  incomplete. 

Hehttreuia,  S3. 
BR.  Lateral  line  coiuplete....CLIOLA,  S4. 
PP.  Teeth  2,  i-i,  2. 

8.  Lateral  iiuo  complete. .MmNiLun,  85. 
8S.  Lateral  line  iucomptete;  Bcalcs 
Bmall.PicoTOPORus,  8G. 
00>  Handible,  iuteroperclc,  and  suborbital  with 
conspicnonB,  extemallj 
V  ieible,cavemotu  cham- 
bers; teeth  1,  4-4,  0. 

Ebicthba,  )a. 

UN.  Lower  Jaw  with  the  lip  developed  as  a  flegh; 

lobe oneach side;  teeth 

4-4 ;  donal  anterior. 

Pbskacobiub,  88. 

XX.  Uazillaiy  with  a  imall  barbel  at  Ite  extremity. 

'     U.  PremasillarieB   not  protractile; 
teeth  2,  4-4,  2;   scales 
small  J  dorsal  posterior. 
RBiHiCHTBTa,  B9. 
UU.  PremaxUlaries protractile. 
V.  Teoth4-4,orl,4-4,l,orl,4-4,0. 
W.  Scales  ver;    small ;    dorsal 
posterioT, 
X.  Lateral  line  complete 

Agosia,  90. 
XX.  Lateral  line  incomplete. 
Apocope,  91. 
WW.  Scales  large;  dorsal  me- 
dian; lateral  line  com- 

Ckratichthys,  92. 
W.  Teeth  S,  4-4,  2. 

Y.  Head  convex  above ; 
teeth  withuot  grinding 
surface  ..Couesius,  93. 
YY.  Head  flattened  above  ; 
teethnithgrindiog  sur- 
face.. -PlATTOOBio,  94. 
EK.  Teetb  in  the  main  row  5-5  or  4-5. 

Z.  Maxillary  with  a  bar- 
bel; premaxillariea  pro- 
tractile. 
th  hooked,  none  of  them  molar;  teethtutheleeserrowS. 
■lUMfla  cym metrical,  ila  rudimentary  basal  rays  not  greatly  developed. 

^^■^rttnte,  lateral;  teeth  with  ont  grinding  surface Sbmotilus,  96. 

IH^Hfetitaal;  l«eth  wtth  grinding  snrface Symmbtrukds,  ML 

^^^■■Bnsymmetrit'al,  the  upper  lobe  much  the  longer,  the  baaal  om 

-^V  rays  gnstly  developed Pooomicbtw 

*mill»,  mneh  cnlaiKed,  obtiuely  tmncate,  lesser  raw  witli  9 

■oalnnnall Htlocdv 

ZZ.  UaxiUH7     • 
barbel 
oInBtDa;  a  or  3  tMtl)  modified,  molar;  teetli^S- 
t-t,» Myiapba) 
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dd.  Upper  jaw  protractile ;  teeth  not  molar. 
e.  Teeth  two-rowed,  2  teeth  in  the  lesser  row. 
/.  Lateral  line  complete. 

g.  Teeth  saboonical,  scarcely  hooked,  sharp-edged,  wide  apart,  the  loi 

limb  of  the  pharyngeal  bone  elongate. 

Ptyohochilus,  K 
gg.  Teeth  compressed,  close-set,  strongly  hooked ;  the  pharyngeal  bone 

the  usual  form. 
K  Caudal  peduncle  slender  and  elongate,  the  caudal  fin  widely  forkt 
its  basal  rudiments  much  developed ;  scales  very  sma 

head  depressed Gila,  1' 

Kh.  Caudal  peduncle  stout ;  basal  rudiments  of  caudal  little  develoiM 

SguALius,  1' 

ff.  Lateral  line  incomplete Phoxxnus,  1 

00.  Teeth  one-rowed. 

-  Lateral  line  complete. 

g.  Mouth  of  moderate  size .....Leucos,  1* 

gg.  Mouth  extremely  8n)all 0p80P(E0DUS,  I 

—  Lateral  line  incomplete ;  teeth  serrate Trychjsrodon,  1 

JJ.  Abdomen  behind  ventral  fins  compressed  to  an  ed| 
the  scales  not  passing  over  it ;  anal  basis  usually  el( 
gate ;  dorsal  posterior. 
i.  Abdomen  in  front  of  ventrals  rounded ;  anal  basis  rather  long. 
j.  Teeth  5-5,  with  grinding  surface  and  serrate  edges. 

NOTEMIGONUS,  I 

jj.  Teeth  2, 5-5,  2,  entire,  without  grinding  surface.  Alburnus,  1 
*  Dorsal  fin  short,  posterior,  with  a  strong  spine,  composed  of  two,  the  pcisterior 

ceived  into  a  longitudinal  groove  of  the  anterior;  iiu 
border  of  the  ventral  fins  adherent  to  the  body ;  te< 
hooked,  without  grinding  surface,  in  two  rows.    (F'a 
pterince, ) 
Z.  Body  with  snuUl  scales ;  teeth  2,  4-4,  2 ;  no  barbels. 

Lkpidomeda,-  1 
IL  Body  scaleless. 

tn.  Maxillary  without  barbel;  teeth  1,  4-4,  1 Med  a,  I 

mm.  Maxillary  with  a  barbel ;  teeth  2,  5-4,  2. 

Plagoftesus,  1 
*** Dorsal  fin  elongate;  dorsal  and  anal  fins  each  preceded  by  a  serrated  spii 

scales   large;    teeth  molar;    species  introduced.    (* 
prinince. ) 

n.  Barbels  4;  teeth  1,  1,3-3,1,1 Cyprlni 

nn.  Barbels  none;  teeth  4-4 Carassi' 


71.— CAmPOSTOmA  Agassiz. 

Stone  rollers. 

(Agassiz,  Amer.  Journ.  Sci.  Arts,  1855,  218:  type  Eutilus  anomalus  Raf.) 

Body  moderately  elongate,  little  compressed.  Moath  nonual,  t 
jaws  with  thick  lips  and  radiment  of  a  bard  sheath.  Premazillar 
protractile ;  no  barbel.  Teeth  4-4,  or  1,  4-4,  0,  with  oblique  grindi 
Borfiace  and  bat  a  slight  hook  on  one  or  two  teeth.    Afa^hl" 


• 
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ided  in  the  abdominal  cavity,  and  entirely  snrronnded  by  many  con- 
ations of  the  loDg  alimentary  canal,  which  is  6-9  times  the  total 
igth  of  the  body.  Ovaries  similarly  enclosed  in  the  alimentary  canal, 
ritonenm  black.  PseudobranchisB  present.  Scales  moderate.  Lat- 
vi  line  present.  Dorsal  nearly  over  ventral.  Anal  basis  short.  No 
ines.  Herbivorous.  Sexual  differences  very  great,  the  males  being 
vered  with  large  tubercles  in  spiing.  The  singular  arrangement  of 
e  intestines  in  relation  to  the  air-bladder  is  peculiar  to  Campoatoma 
long  all  known  fishes.    Size  moderate,    {xafnrijj  curve ;  (frofiaj  mouth.) 

aJee  smaU,  75-80  in  the  lateral  line ;  teeth  4-4  (T). 

ro.  €•  omatam  Grd. 

Body  stout.  Head  large,  blunt  and  heavy.  Mouth  large,  the  max- 
ary  reaching  to  near  the  front  of  the  large  eye.  Tail  rather  short. 
)l(Hration  brilliant,  precisely  as  in  C.  anomalum.  Head  3| ;  depth  4. 
.8;  A.  8;  Lat.  1.  78.    Chihuahua  Biver.    {Oirard.) 

(Grd,  Pioc.  Acad.  Nat.  Sci.  Phila.  1856,  ^76;  Gttnther,  vii,  183.) 

Seales  moderate,  48-^7. 
tTeeth4-4. 

71.  G.  anomalvm  (Raf.)  Ag.^SUm^roller;  Sione-lugger, 
Body  stoutish,  moderately  compressed,  the  ante-dorsal  region  becom- 
ig  swollen  and  prominent  in  the  adult.  Snout  moderately  decurved. 
cales  deep,  rather  small  and  crowded  anteriorly.  Maxillary  not  reach- 
ig  to  opposite  the  front  of  the  eye.  Color  brownish,  with  a  brassy  lus- 
tj  above,  the  scales  more  or  less  mottled  with  dark.  A  dusky  vertical 
w  behind  the  opercle.  Dorsal  and  anal  fins  <»ach  with  a  dusky  cross- 
ar  about  half  way  up,  the  rest  of  the  fin  olivaceous  in  females,  fiery  red 
i  the  males  in  the  spring.  Iris  orange  in  males.  Males  in  the  spring 
ith  the  head  and  often  the  whole  body  covered  with  large,  rounded  tu- 
trcles.  In  no  other  Cyprinoid  are  these  nuptial  appendages  so  exten- 
ively  developed.  Head  4| ;  depth  4f .  D.  8 ;  A.  7 ;  scales  7-53-8  ,•  teeth 
-L  L.  6-8  inches.  Extremely  variable,  the  young  very  different  in 
ppearance  from  the  old  males.  Western  New  York  to  Mexico,  every- 
fhere  abundant  in  deep  or  still  places  in  small  streams,  running  up 
Diall  brooks  to  spawn  in  spring.  Herbivorous.  One  of  the  most  inter- 
ring and  curious  of  our  fishes. 

(AuUm  anomalM  Raf.  Icbth.  Oh.  52:  Exoglossum  dahium  Kirtland,  Boat  Jonrn. 

ia  Hi«t.  T,  272:  Exoglossum  apimceplutlum  Cuv.  &  Val.  xvii,  4H9:  CkondroBtoma pullum 
ii,  Amer.  Jonrn.  Sci.  Arts,  1654,  357 :  CampoitwML  callipieryx,  marmifrus,  gobioni- 
^ad  k^pop9  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  284 :  Campostoma  naautum 
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Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  185C,  176,  from  the  Rio  Grande,  may  be  a  disdn 
Bpecics  (specimens  before  ns  have  a  slenderer  head  and  rather  more  compressed  ai 
elevated  body  than  is  nsaal  in  C.  anomaluni) :  Campostoma  duHum  Gilnther,  vii,  Itf 
Agassiz,  Amer.  Joum.  Sci.  Arts,  1855, 218 ;  Jordan,  Man.  Vert.  ed.  2,  287.) 

tfTeethl,  4-4,  0. 

17ft.  C.  prolixum  (Storer)  Jordan  &  Gilbert. 

Slenderer  than  C.  anomalum.  Head  rather  shorter  and  narrowi 
Scales  larger  and  less  crowded,  and  the  coloration  more  uniform  a: 
paler,  or  more  silvery.  Head  4f ;  depth  4J.  D.  8 ;  A.  7 ;  scales  7-49- 
teeth  1,  4-4,  0.  Tennessee,  Georgia,  and  Alabama;  abundant.  Yc 
similar  to  the  preceding,  but  probably  worthy  of  specific  distinction 
account  of  the  difference  in  dentition,  constant  in  all  specimens  esa 
ined. 

(Leuciacus  prolixus  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  July,  1845 :  Campo$tama  anw 
lum  var.  prolixum  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  326.) 

*•*  Scales  hirger,  about  45  in  the  course  of  the  lateral  line ;  teeth  4-4  (T). 

173.  €•  formosalum  Grd. 

Head  short  and  blunt,  with  broad,  projecting  snout.  Head  4 ;  dej 
4.J.  D.  8;  A.  7;  Lat.  1.  45.  Grayish  above,  whitish  below;  sides  m( 
or  less  marmorate ;  a  black  patch  at  the  base  of  the  caudal  and  on  t 
dorsal.    San  Antonio  River,  Texas.    {Girard.) 

(Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  185C,  176.) 

72.— ACROCHILUS  Agassiz. 

SardrnoutJia. 

{Acrocheilus  Agassiz,  Amer.  Joum.  Sci.  Arts,  1655,  211:  type  Acracheilus  aluttu 
Agassiz  &,  Pickering.) 

Body  elongate,  little  compressed.  Both  jaws  with  a  large,  straig 
horny  plate,  shari)  externally  and  very  conspicuous.  Upper  jaw  protr 
tile.  iNTo  barbel.  Teeth  4-5,  stout,  hooked,  with  broad  masticatory  8 
face.  Intestinal  canal  elongate.  Peritoneum  black.  Pseudobrancl 
present.  Scales  small,  loosely  imbric«ated.  Lateral  line  present  D 
sal  fin  slightly  behind  ventrals.  Anal  basis  moderate.  Caudal 
broad,  its  rudimentary  rays  recurrent  on  the  caudal  x>eduncle.  S 
rather  large.     («v'o^,  sharp  j  ;^£Uot,  lip.) 

174.  A.  alutaceus  Agass.  &  Pick. — Hard-mouth. 

General  form  and  appearance  of  the  species  of  Gilaj  but  the  head : 
depressed,  and  more  blunt  forward.  Body  elongate,  not  much  <m 
pressed,  its  sides  more  so  than  the  caudal  peduncle ;  the  greatest  dei 
over  the  ventrals,  4  in  length.    Caudal  peduncle  very  long  and  dem 
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nearly  terete,  its  leogth  contained  4|  times  in  the  length  of  the  body,  its 
least  depth  2f  in  its  length.  Head  moderate,  4^  in  length  of  body, 
blantish,  the  profile  considerably  rounded,  the  interorbital  space 
strongly  convex.  Mouth  horizontal,  subinferior,  overlapped  by  the 
broad,  blunt  snout,  its  breadth  considerable,  but  the  maxillary  not  ex- 
tending far  back,  to  opposite  the  front  of  the  eye.  Upper  jaw  pro- 
tractile, covered  with  a  fleshy  lip,  inside  of  which  is  a  small,  straight, 
cartilaginous  plate,  similar  to  that  on  the  lower  jaw,  but  much  smaller 
and  not  e\'ident  externally.  Lower  lip  covered  with  a  firm  cartilagi- 
Dons  plate,  sharp  externally,  the  upper  surface  being  formed  by  its 
bevelled  edge.  The  transverse  width  of  this  plate  is  between  four  and 
five  times  its  (longitudinal)  breadth.  The  plate  extends  in  nearly  a 
straight  line  from  one  angle  of  th^Hnouth  to  the  other ;  its  transverse 
width  is  contained  2^  times  in  the  length  of  the  head.  Eye  rather 
large,  5 J  in  head,  IJ  in  snout,  its  position  anterior  and  not  high  up,  2^ 
in  interorbital  space.  Dorsal  long,  rather  low,  its  first  ray  just  behind 
the  first  ray  of  ventrals,  midway  between  the  snout  and  the  middle  of 
the  base  of  the  caudal  fin.  Caudal  fin  very  long,  the  lobes  about  equal, 
longer  than  the  head,  widely  forked,  the  accessory  rays  at  is  base  very 
numerous  and  recurrent  on  the  caudal  peduncle ;  about  eight  of  these 
may  be  distinguished  on  each  side  of  the  fin.  Anal  fin  rather  large : 
ventrals  broad,  reaching  vent.  Pectorals  moderate,  not  reaching  two- 
ibink  of  the  distance  to  the  ventrals.  Scales  quite  small,  somewhat 
inil)edded  in  the  skin,  very  loosely  imbricated,  or  often  scarcely  imbri- 
cated at  all,  the  exposed  surfaces  longer  than  high,  profusely  punc- 
tate; squamation  quite  irregular;  the  scales  smaller  on  buck  and  belly 
than  on  sides,  most  exposed  on  caudal  peduncle.  Lateral  Jine  much 
derarred.  Coloration  very  dark,  belly  paler,  but  nearly  all  parts  of  the 
body  studded  with  minute  dark  points.  D.  10;  A.  9;  scales  20-85- 
l^  Teeth  4-5,  hooked,  somewhat  club-shaped,  with  a  broad  mas- 
ticatory surface.  Peritoneum  black ;  intestines  much  elongate,  filled  in 
Uiis  specimen  with  vegetable  substance.  L.  12  inches.  Columbia  River 
uhI  tributaries. 

(Agaaeiz,  Amer.  Joam.  Sci.  Arts,  xix,  214,  13r>5 ;  GUnthor,  vii,  27G;  Jordan,  Proc.  U. 
UVat.  Maa.  i,  83,  ltf78.) 

73.— ORTHODOJV  Girard. 
Slrsrd^  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182:  typo  Gila  microlepidota  Ayrcs.) 

Body  elongate.    Jaws  normal,  the  upper  protractile,  the  lower  sharp- 
Ifedy  with  a  knob  at  the  symphysis;  no  barbel.    Teeth  0-G  or  6-5, 
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much  compressed,  lancetrsbaped,  erect,  nearly  straight.  Upper  limb 
of  the  pharyngeal  bone  very  broad  and  concave,  separated  by  a  deep 
notch  from  the  dentigeroas  portion,  the  bone  thin  and  brittle.  lutes- 
tinal  canal  elongate,  about  7  times  the  length  of  the  fish;  peritoneom 
black.  Scales  small.  Lateral  line  present.  Dorsal  fin  opposite  veD- 
trals.  Basal  rays  of  caudal  largely  developed.  Anal  basis  short 
PseudobranchiflB  none.  Gill-rakers  moderate,  davate,  the  inner  edge 
fringed.  Size  large.  This  genus  is  related  to  Chondrbstoma^  differiog 
chiefly  in  the  absence  of  pseudobranchisB  and  of  the  homy  mandibaltf 
plate.    (d/tf(;o^,  straight;  dJcwv,  tooth.) 

175.  O.  niicrolepidotus  (Ayres)  Gr<l. 

Body  elongate.  Head  moderate;  the  snout  very  broad;  eye  small, 
about  half  the  length  of  the  snout.  ^louth  terminal,  somewhat  obliqao, 
broad,  the  maxillary  not  extending  to  the  eye.  Upper  head  of  surface 
flattish,  with  two  bony  ridges.  Fins  rather  large ;  the  caudal  strong. 
Coloration  plain.  Lateral  line  decurved.  Head  4;  depth  4^.  D.  9; 
A.  8 ;  scales  21-105-12 ;  Vert.  24  +  20.  Teeth  G-6  or  6-5,  formed  much 
as  in  Campostoniaj  but  longer.  Size  large.  L,  12  inches.  Rivers  of 
California ;  Great  Basin  of  Utah  ( Yarroic), 

{Gila  mxerolepidoia  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  21,  1855;  Girard,  U.  S.  Pw. 
R.  R.  Siirv.  Fish.  237,  fig. ;  GUnther,  vii,  275.) 

74.— LAVINIA  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 137 :  type  Lavinia  exilicauda  B.  dc  G.) 

Boily  elliptical,  elevated,  moderately  compressed,  rapidly  contracted 
to  the  slender  caudal  peduncle.  Ilead  small,  conical.  Mouth  mod- 
erate, terminal,  oblique;  the  lower  jaw  included.  Scales  moderate, 
not  closely  imbricated,  the  exi)osed  surfaces  somewhat  hexagonal 
Lateral  line  decurved,  complete.  Belly  behind  ventrals  entirely  scaled. 
Dorsal  fm  well  behind  ventrals,  its  last  ray  just  in  front  of  the  begin- 
ning of  the  anal,  which  is  rather  elongate.  Caudal  fin  little  forked,  its 
rudimentary  basal  rays  much  increased  in  number  and  very  strong. 
Intestinal  canal  elongate,  3  times  the  total  length  of  the  fish;  p^ 
ritoneum  dark.  Teeth  4-5  or  5-5,  scarcely  hooked,  cultrifonn,  with 
rather  broad  but  shallow  grinding  surface,  the  largest  standing  np 
well  above  the  surface  of  the  bone.  Gill-rakers  rather  long  and  slen- 
der; pseudobranchiie  large.  Size  large.  (Lari/ita,  a  classical  name^ 
without  special  application  to  these  fishes.) 
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I»  exilleavda  B.  A,  O. 

deep,  compresaed,  txperiog  to  the  caadal  peduncle,  which  is 

alender.    Head  Bmall,  short,  conical.    Month  rather  small,  oblique, 

lOpper  lip  on  the  level  of  the  lower  part  of  the  pupil,  the  maxillary 

ig  short  of  the  eye.    Preorbital  short  and  deep ;  suborbital  moderate. 

lather  large,  anterior,  4  in  head.    Scales  rather  large,  42  in  front 

Dorsal  iin  rather  small.    Pectorals  short.    Anal  high  and 

Caudal  well  forked,  its  imdimental  rays  strong,  about  10  in  num- 

Color  dark  above,  sides  somewhat  silvery.     Scales  with  dark 

Head  41};  depth  3^.     D.  10  j  A.  12;  scales  13-64-8;  teeth  4-5 

>ft-o.   X.  12  inches.    Bivers  of  California. 

6l  Girard.  l^roc.  Acad.  Nat  Sci.  Pbila.  1854,  137 ;  Girard,  U.  S.  Pac.  H.  R. 
r.  X,  241 :  LruciscuB  exUicauda  Giinthor,  vii,  248:  Larinia  harengus  Girard,  Proc. 
Nat.  Sci.  Pbila.  1856,  184 ;  tho  same  species.) 

75.— CHBOSOmVS  Bafiuesque,  1820. 

Bed  Minnows, 

[ue,  Ichth.  Oh.  47:  type  Luxiltts  eryihrogaster  Raf.) 

Body  moderately  elongate,  little  compressed.    Jaws  normal ;  no  bar 

Teeth  5-5  or  4-5,  moderately  hooked,  with  well-marked  grinding 

Alimentary  canal  elongate,  about  twice  as  long  a^  body ;  peri- 

lum  black.    Scales  very  small.    Lateral  line  short  or  wanting.    Dor- 

behind  ventrals;  anal  basis  short.    Size  small.    Colors  in  spnng 

iant.     (zr^^f  color;  <ra»/ia,  body.) 

'lidee  of  the  body  with  two  black  stripes  ;  the  upper  runuiug  from  the  iipx)cr  augle 
of  the  opercle  straight  to  the  caudal,  sometimes  bn'jikiug  up  in  spots  behind; 
the  lower  broader,  extending  from  the  snout  through  the  eye,  curved  down- 
ward along  the  belly,  and  extending  to  the  caudal,  where  it  ends  in  a  black 
spot  (these  stripes  faint  in  the  female). 

lYy»  C*  erytliroffastcr  Agassiz. — Red-bellied  Dace. 

Body  oblong,  tai>ering  each  way  from  the  middle,  little  compressed. 

Bead  moderate,  rather  pointed.    Mouth  moderate,  terminal,  oblique, 

jaws  abont  equal.    Fins  rather  small ;  the  dorsal  and  anal  high  and 

;  caadal  long.    Scales  quite  small,  firmly  attached,  but  not  much 

p^ibricated.    Lateral  line  developed  less  than  half  the  length  of  tlie 

l|||dy«    Color  brownish  olive,  with  a  dusky  dorsal  line  and  often  some 

BJlipdLish  spots ;  two  black  lateral  bands  as  above  described ;  between 

Bie  a  bright,  silvery  area.    Belly  below  the  lower  band  abruptly  sil- 

cflT*  Females  obscurely  marked.    Males  in  spring  with  the  belly  and 

10  interspace  between  the  lateral  bands  bright  scarlet ;  bases  of  the 

jrtical  fins  also  scarlet.    In  high  coloration  the  body  is  everywhere 

I 
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minutely  tubcrculate  and  the  fins  are  bright  yellow.  Head  4 ;  depth  4. 
D.  7;  A.  8;  scales  16-85-10  j  teeth  usually  5-5.  L.  2-3  inches.  Penn- 
sylvania to  Dakota  and  Tennessee;  abundant  in  small  streams;  one  of 
the  most  beautiful  of  our  fishes. 

(Lttxiltu  or  Chrosomus  erytkrogaater  Raf.  Ichth.  Oh.  1820,  47:  LuxiluM  enfikrogtuUr 
Kirt.  Boat.  Journ.  Nat.  Hist.  Iv,  23,  lig.  1844;  Cope,  Cypr.  Penn.  391:  Laui$ciutr$- 
ihrogaster  Guuther,  vii,  247  ;  Jordan,  302.) 

•*  Sides  of  body  with  the  upper  band  beginning  opposite  the  vent  and  cxtondiog 
backward  to  the  middle  of  the  caudal,  terminating  in  a  block  spot;  lover 
band  extending  from  snout  through  eye,  downward  and  backward,  ceasing 
at  base  of  anal ;  back  with  dark  spots  and  cross-bars. 

17§«  €•  oreas  Cox)e. 

Form  of  the  preceding,  the  snout  rather  more  obtuse.  Coloration 
similar  to  that  of  the  preceding,  except  for  the  difference  in  pattern. 
The  back  clear  olive-green,  with  dark  cross-bai*s;  belly,  interspace  be- 
tween the  lateral  bands,  and  bases  of  vertical  fins  bright  crimson;  fins 
otherwise  yellow.  Head  4;  depth  4 J.  D.  8;  A.  8;  Lat.  1.  67;  teeth 
^>-^.  L.  2.}  inches.  Tennessee  and  Koanoke  Rivers;  even  more  brill- 
iant than  the  preceding. 

(Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1808,233.) 

***  Body  with  two  black  lateral  bands  on  the  side,  which  unite  on  the  caudal  j>cdim- 
cle,  the  lower  broader,  decurved,  the  ui)per  narrow  and  straight. 

179*  €•  eos  Cope. 

Slenderer  than  the  preceding ;  tlie  lateral  line  less  distinct,  often  en- 
tirely wanting.  Variations  in  color  as  in  the  other  species.  Ilead  4; 
depth  5.  D.  8;  A.  8;  Lat.  1.  77;  teeth  5-5.  L.  2.J  inches.  Susquehanna 
River.    Perhaps  a  variety  of  C.  erythrogaster. 

(Cope,  Proc.  Acad.  Nat.  Scl.  Phila.  1801,  523;  Cope,  Cypr.  Penn.  391.) 

76.— ZOPHEHDUm  Jordan. 

(Jordan,  Bull.  Ilayden's  Gcol.  Siirv.  Terr,  iv,  780.  1878:  type  IlyhorhyncliUB  »\dmU 
Cope. ) 

This  genus  is  very  closely  related  to  ITijhognathuSj  differing  only  in 
the  small  size  of  the  scales,  tliere  being  55-00  in  the  course  of  the 
lateral  line.  The  physiognomy  is  somewhat  different,  and  the  dorsal 
fin  is  inserted  more  i)osteriorly  than  usual  in  Ilyhognailius.  As  in  Hiio- 
gnathuSj  the  teeth  are  4-4,  scarcely  hooked,  with  narrow  grinding  snrfsioe^ 
and  the  intestinal  canal  is  elongate,  the  peritoneum  bhick.  Kockj. 
Mountain  region ;  one  species  in  Western  Mexico.*  (Cof  «c,  darkness; 
evdovj  within ;  in  allusion  to  the  black  peritoneum.) 

^  Scales  very  small,  85-90  iu  the  course  of  the  hiteral  line. 


*Z.  auBirale  Jordan.    Body  rather  elongate,  formed  much  as  in  Campo9Umm 
Zttm,  somewhat  compressed,  the  back  somewhat  elevated  and  ronnded  antenorl] 
Head  rather  large,  slightly  depreeaed  above.    Month  moderatOi  low ;  the  lower  J« 
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i80.  X.  stderivin  (Cope)  Jor. 

Vhyeiognomj  o{  Apocope.  Body  fusiform.  Head  rather  small,  acu- 
ainate.  Mouth  terminal,  the  upper  jaw  the  longer,  maxillary  reaching 
ine  of  orbit.  Mouth  forming  more  than  a  semicircle.  Lower  jaw  hard, 
|QB8  attenuate  than  is  usual  in  Hyhognath'ua,  Eye  small,  4y\j  in  head. 
Pins  long,  the  ventrals  reaching  anal.  Color  dark  iron-gray  above,  a 
larker  band  of  the  same  along  the  sides,  above  the  lateral  line,  extend- 
ing from  the  end  of  the  snout  to  the  middle  of  the  caudal.  Head  4 ; 
lepth  4.    D.  8 ;  A.  7 ;  Lat.  1.  88 ;  teeth  4-4.    Arizona.     {Cope,) 

{Hfhorhynchui  sideriuB  (laptusfoT  Hijhognathm)  Cope,  Zocil.  Wheeler's  £zpl.  W.  100th 
ier.v,  670,1876.) 

''ScaleB  moderate,  55-60  in  the  course  of  the  lateral  line. 

181.  Z.  plvinbeain  (Grd.)  Jor.  <&  Gilb. 

Body  rather  slender.  Head  moderate,  rounded  in  front.  Color  uni- 
Sarm,  sometimes  a  black  spot  at  the  base  of  the  caudal.  D.  8  5  A.  7 ;  Lat. 
L58;  teeth  4-4.  Arkansas  and  Indian  Territory.  {Oirard,)  This  spe- 
cies may,  perhaps,  be  referable  to  Eyhognathxis. 

{Diomda  plumbea  and  spadicea  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178 :  Byho^ 
fhjpickut  pumioeuM,  Grd.  1,  c.  179 :  Dionda  grista,  Grd.  U.  S.  Pac.  R.  R.  Surv.  x^O.) 

77.— HYBOGNATHUS  Agassiz. 

(Algoma  and  Dianda  Girard.) 

[Agaisiz,  Amer.  Joom.  Sci.  Arts,  1855,  223:  type  Hyhognathus  nuchalis  Ag.) 

Body  elongate,  somewhat  compressed.  Mouth  horizontal.  The  jaws 
normal,  sharp-edged ;  lower  jaw  with  a  slight,  hard  protuberance  iu 
lh)nt;  no  barbel;  upper  jaw  protractile.  Teeth  4-4,  cultriform,  with 
obOqae  grinding  surface  and  scarcely  any  hook.  Alimentary  canal 
dongate,  about  4  times  the  length  of  the  body.  Peritoneum  black. 
Beales  large.  Lateral  line  continuous.  Dorsal  over  ventrals.  Anal 
bsis short.  Size  moderate.  Species  numerous;  mostly  southwestern, 
iwl  little  known.    ('3^<5^,  gibbous ;  r^dOt^j  jaw.) 

*BQdj  comparatively  elongate,  little  compressed,  tbo  depth  less  than  two-sevenths  of 
the  length, 
c  Saborbital  bones  comparatively  long  and  narrow. 


included;  the  promaxillary  below  the  level  of  the  eye;  the  maxillary  just 
ig  the  front  of  the  eye.    Lower  jaw  thin-edged,  with  a  Hlight  sympliyseal  knob. 
uaU,  6  in  head.     Scales  small.     Lateral  line  complete,  decurved.     Dorsal 
\j  behind  ventrals.     Dnsky  blnish  aljove ;  everywhere  with  dark  points.     A 
■pal  at  base  of  caudal.    Head  4 ;  depth  4-18.   D.  8 ;  A.  7 ;  scales  l(M)C-8 ;  teeth 
{H   L.  7  inches.    Lake  Tnpataro,  Guanajuato,  Mexico  (west  of  the  Sierra  Madre). 
iihi%\mu,  Pioc  U.  B.  N»t  Mn^  i«ro   1 


.|0/%     \ 
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1§2.  H.  Duclialfis  Ag.— ^tlvenf  Minnow. 

Body  elongate,  comparatively  slender.  Head  moderate,  rather  short, 
the  profile  evenly  curved.  Eye  large,  rather  longer  than  mnzzle,  aboat 
4  in  head.  Upper  jaw  heavy;  lower  jaw  thin.  Scales  large  and  silver)'. 
Lateral  line  decurved,  12-14  large  scales  in  front  of  dorsal.  Olivaceoos 
green  above,  translucent  in  life  ]  sides  clear  silvery,  with  bright  reflec- 
tions. Fins  unspotted.  Head  4;  depth  4^.  D.  8;  A.  7;  teeth  4-4; 
scales  5--38-4.  L.  5-7  inches.  A  graceful  minnow,  abundant  in  most 
streams  from  New  Jersey  to  the  Upper  Missouri  and  southward.  As 
here  defined,  more  than  one  species  may  be  included ;  but,  if  so,  the 
authors  are.  unable  to  distinguish  them.) 

(AgasBiZy  Anier.  Jouni.  8ci.  ArtH,  1855,224;  GUnther,  vii,  184:  Hybognaihtu  artfjfriUt, 
evantif  and  regiua  Gnl.  Proc.  Acad.  Nat.  Set.  Phila.  1856,  182, 209 :  Hybognathus  rtgin 
Gtiiither,  vii,  185:  Hybognathus  OHmerinue  Copo,  Proc.  Amer.  FliU.  Soc.  Philo.  IdTO, 
466:  Ilybotjnathusargyritia  J oTdfUi,  289.) 

1§3.  H.  amams  (Grd.)  Jordan. 

Head  very  short,  small  and  blunt ;  front  convex  rather  than  de- 
clivous, as  in  n.  nuclidlis.  Suborbital  bones  rather  narrow,  about  as  in 
II.  nuchalis.  Scales  moderate,  16  in  front  of  the  dorsal.  Coloration  of 
H.  nucJ^IiSy  but  size  much  smaller.  D.  8;  A.  7;  Lat.  I.  35-38;  teeth 
4-4.    Eio  Grande  region. 

{Algoma  amara  Grd.  Proc.  Acad.  Nat.  Sci.  Fhila.  1856, 180.) 

1§4.  H.  flavipinuES  Copo. 

^^This  fish  difiers  from  H.  argyritu  {nuchalis  of  the  present  memoir)  in 
the  smaller  scales  and  quite  different  coloration.    Eye  large,  horizon- 
tally oval,  its  length  2§  in  head,  and  equal  to  interorbital  width.    Tha 
muzzle  is  shortly  decurved  to  the  mouth,  which  is  terminal  and  short 
The  extremity  of  the  maxillary  extends  half  way  from  the  end  of  the 
muzzle  to  the  line  of  the  orbit.    Origin  of  ventral  fins  below  or  a  littla  - 
in  advance  of  tbo  biise  of  the  first  dorsal  ray.    The  pectoral  is  short| 
not  nearly  reaching  the  ventral,  which  in  turn  falls  far  short  of  Ui^ 
vent.    The  lateral  line  rises  anteriorly.    The  occipital  region  is  conve^ 
and  rather  wide*,  the  interorbital  region  nearly  flat.    Color  dusky  above^  . 
a  wide  dusky  lateral  band,  separated  by  a  pale  band  from  the  back.  A  ^ 
faint  dark  spot  at  base  of  caudal.    Fins  pale  yellow,  unspotted.    Heifl 
l>}  in  length,  with  caudal  fin;  depth  a  little  more.    D.  8;  A.  7  orSf^ 
scales  7-41-4.    L.  2^  inches.    Llano  River,  Texas."    {CopCj  M33.) 

185.  II.  ni|crot«niatus  Copo. 

Similar  to  IL  flavipinni»j  but  with  larger  scales.    Ventral  fin  ozij 
natiug  a  little  in  advance  of  the  first  dorsal  ray.    Eye  large,  a  111 
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Iflian  one-third  the  length  of  the  head  and  a  little  less  than  the  in- 

width.    Ventral  fin  nearly  reaching  vent.    Color  dusky,  with 

lateral  band.    Fins  plain.     Head  5  in  length,  with  caudal ; 

the  same.     D.  8;  A.  8^  scales  5-34-3.    L.  2j^  inches.     Medina 

Py  Texas.    (CopeyMSS.) 

rbit«l  bones  short  and  deep. 

H.  placitus  Grd. 

short  and  bluntish.    Body  stoutish.    Eye  small,  shorter  than 

aboat  5  in  head.    Scales  moderate,  about  16  in  front  of  the  dor- 

fSuse  comparatively  small.    Grayish  above,  silvery  below.    Head 

[depth  4 J.    D.  85  A.  7  5  Lat.  1.  40;  teeth  4-4.    IVIississippi  Valley  to 

(Possibly  two  species  are  here  included.) 

Proc.  Acad.  Nat.  Sci.  Phila.  1856,  182:  Hyhognathus  nuchalia  Copo,  Proc. 
FhiL  Soc.  Phila.  1874,  6G:  Hybognaihu$  nuohalis  Jordan,  289;  probably  not  of 
) 
Baborbital  bones  unknown;  small  species  of  the  Texan  region. 

[•  cpiscopas  (Grd.)  Jordan. 

ler  and  graceful,  fnsiform  in  profile,  and  compressed,  with  the 

slightly  arched.    The  head  is  large,  forming  about  the  fifth  of  the 

Eye  large  and  subcircular,  the  diameter  3^  in  bead.    Fins 

te.    Scales  large,  the  lateral  line  following  the  middle  of  the 

Dusky  above,  a  blaekish  band  along  the  sides,  ending  in  a 

blotch  at  base  of  caudal.     Fins  unmarked.    Scales  with  fine 

dots.    D.  8;  A.  85  Lat.  1.  39.     L,  3  iuches.     Kivers  of  Texas. 

)    This  or  some  very  similar  species  occurs  in  Southern  Illinois. 

epUcopa^  icrenaf  texenaiSf  papaliSf  argentosay  and  chryaitia  Girard,  Proc.  Acad. 
Phila,  ISoiiy  177-178.) 

•  fluviatilis  (Grd.)  Jor. 

,  size,  and  coloration  of  H,  amaruSy  but  the^  mouth  and  eye 
and  the  scales  smaller.    D.  8;  A.  7;  Lat.  1. 40;  16  scales  before 
Snout  tuberculate  in  spring  males.    Kew  Leon.    {Oirard,) 

fluviatilia  Grd.  Proc  Acad.  Nat  Sci.  Phila.  185C,  181.) 
short,  deep,  compressed,  the  depth  abont  two-sevenths  of  the  length. 

!•  melanops  (Grd.)  Jor. 
moderate,  4^  in  length.    Snout  rounded.    Eye  medium.    Black- 
above;  sides  smoky,  with  black  dots;  a  black  spot  at  base  of  caudal. 
ith3^.    D.  8;A.  7;  Lat.  1.43;  teeth  4-4.    L.  2^  inches.    Eio  Grande 
M^n.    {Oirard.) 

fDlomda  melanopa  and  couchi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  178;  Jordan, 
El  U.  8.  GeoL  Snrv.  iv^  No.  2,  40S.) 
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7§.— COI.ISCUS  Cope. 
(Cope,  Haydon's  Geol.  Surv.  Wyom.  1872,  437:  type  Colisous  parietalU  Cope.) 

This  genus  differs  chiefly  from  Hyhognathus  in  having  the  lateral  line 
incomplete  or  obsolete.  The  month  is  oblique,  and  the  dorsal  fin  in 
advance  of  the  veutrals.  {xokoq^  deficiency;  in  allusion  to  the  incomplete 
lateral  line.) 

190.  C.  parietalis  Cope. 

Body  moderately  elongate.  Head  wide,  especially  behind.  Muzd 
obtuse.  Lips  equal.  Mouth  descending  obliquely,  the  maxillary  no 
quite  reaching  the  orbit.  Eye  3§  in  head.  Scales  small,  thetubeeo 
the  lateral  line  present  on  7  of  them ;  14  in  a  transverse  series.  Dona 
flu  midway  between  snout  and  caudal.  Suborbital  bones  slender.  Cd 
oration  silvery,  unspotted.  D.  7;  A.  8;  Lat.  1.  42;  teeth  4-4.  L.  2- 
inchei^.    Missouri  River  at  Saint  Joseph.    {Cope.) 

(Cope,  Geol.  Surv.  Terr.  Wyom.  for  1870,  1872,437;  Jordan,  289.) 

79.— PIJUEPHALES  Rafinesque. 
Fat-hedds. 

(Rafinesque,  Ichth.  Oh.  1820,52:  typo  Pimephules  promeltu  Raf.) 

Body  short  and  stout,  little  compressed.  Head  short  and  ronndo 
Mouth  small,  inferior ;  upper  jaw  protractile ;  no  barbel.  Teeth  4-4,  wil 
oblique  grinding  surface,  usually  but  one  of  the  teetb  hooked.  Don 
over  ventrals,  its  first  (rudimeutiiry)  ray  separated  from  the  rest  I 
membrane.  Anal  basis  short.  Intestinal  canal  elongate.  Peritonea 
black.  PseudobranchiaB  present.  Scales  rather  small.  Lateral  lii 
incomplete.    Size  small.    (;r£/xe^>;c,  fat;  xsipaXrj^  head.) 

191.  P.  promelas  Raf. — Fathead;  Black-head  Minnow, 

Body  very  short  and  deep.  Head  short,  everywhere  convex,  alnM 
globular  in  adult  males.  Mouth  small,  inferior,  horizontal.  Sod 
deep,  closely  imbricated.  Lateral  line  almost  wanting,  on  5-20  8od 
only.  Olivaceous,  the  dorsal  with  a  large  black  bar  across  it-,  neii 
half  way  up,  most  distinct  anteriorly,  appearing  as  a  simple  dod 
shade  in  the  young.  Male  fish  dusky,  the  head  jet-black,  with  sevil 
large  tubercles  on  the  snout  in  spring.  A  dusky  shade  along  sidfli 
caudal  peduncle.  Head  4;  depth  4.  D.  I,  7;  A.  7;  scales  7-47-6;  tefl 
4-4.  L.  2^  inches.  Ohio  Valley  to  the  Upper  Missouri;  geneni 
abundant  in  sluggish  brooks.    Varies  greatly  with  age,  sex^  and  seM 

(Raf:  Ichth.  Oh.  53:  PimephaUi  foidahu  6rd.  Proo.  Aoad.  Kat.  8oL  FUOftii 
180 :  Ptovynw  iMlaiiooqyJbaZM  AblMtt,  Proc.  Aoad.  Nat.  ScL  Phil^ 


*n 


31.   CYPEINID-ffii — ^HYBOHHYKCHUS.  159 

Cope,  Proo.  Acad.  Nat.  8ci.  Phila.  1864, 282  (from  Michigan,  may  be  a  distinct 
» ;  the  scales  said  to  be  Lat.  1.  40,  only  three  series  between  the  lateral  line 
be  ventrals ;  5-7  usually  in  P.  promeUu) :  Pimephalea  agtuHzU  Cope,  Cypr.  Penn. 
Griinther,  vii,  181 :  Pimephales  mileni  Gflnther,  vli,  181;  Jordan,  288.) 

80.-HirBORHTNCHUS  Agassiz. 

eaZf  Amer.  Jonm.  Sci.  Arts,  1853,  222:  type  Minnilua  notaiM  Raf.) 

is  genus  differs  from  PimepJiales  ouly  in  haviDg  the  lateral  line 
)lete-  The  maxillary  is  often  provided  with  a  rudimentary  or  obso- 
t)arbeL    (yy^oc,  gibbous;  fioyx^^^  snout.) 

e  of  month  without  trace  of  barbeL 

H.  confertas  Grd. 

pect  of  Pimephales  pramelds.  Body  stout,  the  back  moderately 
Bz.  Head  wide,  formed  as  in  the  preceding  species.  Mouth  term- 
very  small,  oblique.  Eye  4  in  head.  Fins  small.  Lateral  line 
Uy  wanting  on  some  of  the  scales  along  the  sides.  Color  essentially 
Pimephales  promelaSy  the  males  even  darker;  the  head  black;  a 
1  black  band  across  the  dorsal;  borders  of  anal  and  border  of 
"als  and  pectorals  black ;  the  lower  fins  said  to  be  edged  with  white 
fe;  body  somewhat  mottled.  Females  more  elongate,  plainly 
mL  Head  3f ;  depth  3^.  D.  I,  8 ;  A.  7 ;  Lat.  1.  43;  teeth  4-4.  L. 
;hes.  Arkansas  Eiver  to  the  Eio  Grande;  abundant.  This  species 
ermediate  between  Hyhorhynchus  and  Pimephales. 

horkyntkuB  confertus  (  $  )  and  Pimephales  maculosus  (  ^ )  Grd.  Proc.  Acad.  Nat. 
56, 180:  HyhorhynchuH  nigellus  Cope,  Zool.  Wheeler's  £xpl.  W.  100th  Mer.  v,  G71.) 

H.  BOtatOS*  (Raf.)  Ag. — Blunt-nosed  Minnow, 

iy  rather  elongate,  not  elevated,  moderately  compressed.  Head 
rate ;  the  muzzle  blunt  and  convex ;  top  of  the  head  depressecL 
Ils  vertical.  Mouth  small,  inferior,  horizontal.  Fins  small ;  the 
J  moderate,  the  first  ray  distinct  and  spine-like  in  the  male,  slender 
5  female.  Anal  small.  Caudal  fin  short.  Scales  moderate,  deep, 
y  inbricated.  Scales  in  front  of  dorsal  small  and  crowded*  Eye 
rate.  Color  olivaceous,  little  silvery;  siaes  bluish;  a  black  qxri  on 
onal  fin  in  front,  near  the  base ;  a  dusky  shade  at  bane  of  caudal ; 
( in  spring  with  the  black  on  the  dorsal  more  extendifd  and  tlie 
wholly  black ;  snout  with  about  14  disproportionatdy  larg^  taher- 
Head  4^;  depth  5.  D.  I,  8;  A.  7;  scales  6-45-4;  teeth  4-L  L. 
les.    New  York  to  Arkansas;  generally  abimdaiit. 

milmt  maiaimM  Bat  Ichth.  Oh.  47 ;  Giinther,  vii,  102 ; 


•groeiDg  closely  with  this  species,  bnt  hsrtef 
hm  body  (m  in  CoMoffmUkus),  have  been  latelj  mb^  ap  faM  JiBM^m 
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melanotus  Raf.  Ichtli.  Oh.  58 :  ByhorhynckuB  penpicuuB  Grd.  Proo.  Acad.  Nat.  Bel  Fhih. 
1856,  165:  Hyhognathus  perspiimw  Qt^j;it\i&:,  vii,  185.) 

**  Angle  of  month  with  a  minnte,  thickish  barbel. 
104.  H.  saperciliosus  Cope. 

Head  broader,  more  ridged  above.  Caudal  and  anal  fins  more  dusky ; 
otherwise  like  the  last,  from  which  it  may  be  distinguished  only  by  the 
presence  of  the  small  barbel.  With  the  last,  equally  widely  distrib- 
uted, and  even  more  abundant.    Probably  a  variety. 

(Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1868,  234;  Jordan,  289.) 

§1.— EXOGI.OSSUIII  Rafinosqne. 

Cut-lips. 

(Rafinesqne,  Jonrn.  Acad.  Nat.  Sci.  Phila.  i,  420,  1818 :  type  ExogloMmm  Ut^uwiomm 
"Rof.^Cyprinus  fMxxillingua  Le  S.) 

Body  moderately  elongate,  little  compressed.  Mouth  peculiar,  the 
mandible  being  contracted  and  incurved,  its  outline  strongly  three- 
lobed.  This  api)earance  is  due  to  the  fact  that  the  dentary  bones  lie  dose 
together,  parallel,  and  are  united  throughout  their  length,  instead  of 
forming  a  broad  arch,  as  in  all  other  Cyprinoid  fishes.  The  lower  lip  is 
represented  by  a  broad  fleshy  lobe  on  each  side  of  the  mandible.  Up- 
per jaw  not  protractile.  Upper  lip  thicjk,  somewhat  plicate.  Pharyn- 
geal bones  small.  The  teeth  hooked,  without  grinding  surface,  1,  4-4,  L 
Scales  moderate.  Lateral  line  complete.  Fins  without  spines.  Dorssl  1 
slightly  behind  ventrals.  Anal  niys  7-8.  Isthmus  broad.  Gill-rakeis 
weak.  Pseudobranchiaj  present.  Air-bladder  normal.  Alimentaiy 
canal  short;  ])eritoneum  white.  Size  moderate.  One  of  the  most 
strongly  marked  genera  of  Cyprinidce,  with  a  single  species.  (F^w,  oat- 
side;  yXwifffa^  tongue.) 

195.  £•  maxillingruaCLo  Siiciir)  Haldeman. — Cut-Ups;  Stone-toter. 

Body  rather  stout,  little  compressed.    Head  large,  broad  and  flattish 
above,  with  tumid  cheeks.    Mouth  moderate,  slightly  oblique,  the  end  > 
of  the  maxillary  not  reaching  the  line  of  the  orbit.    Upper  jaw  longer  j 
than  lower.    Scales  rather  crowde<l  anteriorly,  those  in  front  of  the*: 
dorsal  small.    Color  olivaceous;  smoky  or  dark  above;  a  blackish  btfi| 
behind  opercle,  and  a  dusky  shade  at  the  root  of  the  caudal  in  tbs^ 
young;  fins  unmarked.    Head  4;  depth  4 J.    D,  8;  A.  7;  scaler  8-^33^}{ 
teeth  1,  4-4,  1.    L.  C  inches.    Western  New  York  to  Virginia;  abuiHt 
dant  in  the  Suscpiehanna  Basin,  but  not  widely  distributed.    One  of  tfa 
most  singular  of  the  C/^preyrtV/a^,' distinguished  at  sight  by  its  thM 
lobed  lower  jaw. 

(Cgprinui  maMlUngua  Le  Suenr,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  85;  OBntlin^  V 
188;  Jordan,  306;  Cope,  Gypr.  Penn.  1866,360.) 
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82.-CO€HLOGIirATHUS  Baird  <&  Girord. 

(Biiid  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phlla.  1854,  158 :  type  Cochlognathiis  omatus  B. 
4b  G.) 

This  geuus  has  the  general  character  and  appearance  of  Bybarhynchus^ 
the  dentition  and  the  struetare  of  the  fins  being  the  same ;  the  teeth, 
kowerer,  rather  more  strongly  hooked  and  with  deeper  grinding  sur- 
&oe.  It  differs  in  the  structure  of  the  jaws,  which  are  provided  each 
with  a  hard  cutting  plate,  to  all  appearance  precisely  like  the  Diodonti- 
ia^  the  sharp  bony  edge  being  surrounded  by  the  usual  lip.  First  ray 
of  dorsal  separated  by  membrane,  and  spine  like,  as  in  Hyhorhynchus 
ind  Pimephales.  Alimentary  canal  short.  Peritoneum  white.  Pseudo- 
bnochise  present.  Lateral  line  complete.  Anal  fin  small.  (xo;^>lo7, 
ikell;  yvdOoq^  jaw  ]  the  covering  of  the  jaws  being  hard,  like  shell.)    . 

Iff*  C.  omatas  Baird  &,  Girard. — Hard-mouth  Minnow. 

i^pearance,  dorsal  fin  and  coloration  essentially  as  in  Hyborhynchtis 
iotetict.  Bwly  moderately  elongate.  Head  rather  long.  Scales  ^com- 
firatively  large.  Dorsal  fin  over  the  ventrals,  rather  high.  Anal  fin 
qvite  small.  Caudal  fin  short.  Dorsal  fin  with  a  black  spot  near  the 
hm  in  front  and  a  dusky  blotch  behind.  The  dorsal  spine  conspicu- 
jios.  Caudal  fin  with  a  dusky  median  band,  in  front  and  behind  which 
■•  pale  area.  A  dusky  lateral  band.  Snout  tuberculate  in  spring 
twlM,  as  in  Hyhorhynchus,  Head  4  5  depth  4|.  D.  8 ;  A.  6 ;  Lat.  1. 40 ; 
teeth  4—4.  L.  3  iuches.  Eio  Grande.  A  singular  little  fish,  with  the 
Mwth  resembling  that  of  Chondrostoma  or  Acrochilus,  but  the  structure 
ftfaerwise  resembling  neither. 

(Baird  Sc  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1854,  158;  Giiuthcr,  vii,  187.) 

IfY.  €•  bi^Bttatas  Copo. 

^A  fish  of  rather  uniform  diameter  and  deep  caudal  peduncle.  The 
kid  is  oblong  and  rather  wide  above.  The  muzzle  has  a  decurved  pro- 
and  terminal  mouth.  The  orbit  is  large,  3|  in  head,  a  little  less 
ma2zle  and  than  interorbital  space.  Head  wide  behind  and  flat 
re.  The  infraorbital  bones  are  narrow,  while  the  preorbital  is  large, 
convex  inferior  and  concave  superior  border.  Maxillary  not  quite 
ing  line  of  orbit.  Ventral  fins  inserted  opposite  second  or  third 
ray,  reaching  to  vent.  Anal  fin  small.  Pectorals  reaching  three- 
to  ventrals.  Color  silvery,  without  dark  markings,  except  a  black 
^$t  at  the  base  of  the  caudal  and  on  the  anterior  rays  of  the  dorsal. 
ptaad  5  in  length,  with  the  caudal  fin ;  depth  a  little  less.    D.  8 ;  A.  7 ; 

r7-34-f    L.  2 J  inches.    Trinity  River,  Texas."    ( Cop*,  MSS.) 
BnlL  Ifat  Mns.  No.  16 11 
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83.— HEmiTBEIHIA  Cope. 
(Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1870,  462:  type  ffemitremia  viitafa  Cope.) 

Body  moderately  elongate.  Month  normal.  No  barbel.  Tee 
(4-5  or  5-5),  hooked,  with  grinding  surface.  Scales  large.  Later 
incomplete.  Dorsal  fin  slightly  behind  the  ventrals.  Anal  basis 
Species  of  small  size.  The  typical  species,  of  which  but  a  single 
men  is  known,  has  the  teeth  4-5 ;  the  normal  number  is  probab! 
however,  as  in  the  other  species.  If,  however,  the  teeth  in  H. 
are  permanently  5-4,  the  remaining  species  may  stand  under  1 
neric  name  of  Chriope.^    {t^/u,  half;  rp^fJLa,  pore.) 

•  Teeth  4-5 T    (Hemitremia.) 

198.  II.  vittata  Cope. 

Body  stout.    Head  very  short,  the  muzzle  obtuse.      Month 
oblique,  the  maxillary  not  reaching  the  orbit.    Eye  large,  3J  in 
equal  to  length  of  muzzle.    Dosal  fin  beginning  a  little  behind  tl 
trals.    Lateral  line  developed  for  about  half  the  length.    Col< 
(lark,  a  dark  lateral  band,  above  this  a  pale  shade,  the  belly  pale. 
4} ;  depth  4^.    D.  8 ;  A.  7 ;  scales  6-3^-4 ;  teeth  5-4  (or  5-5). 
inches.    HoLston  River.     (Cope.) 

(Cope,  Proc.  Anier.  Phil.  Soc.  Phila.  1870,  462.) 

*  *  Teeth  4-4.     {Ch riope  Jor. ) 

199.  H.  bifrcnata  Cope. 

Body  rather  slender,  the  caudal  peduncle  somewhat  contracted. 
moderate,  the  muzzle  verj-  obtuse.  Mouth  oblique,  the  jaws 
0(iual.  Upper  lip  opposite  lower  part  of  pujiil.  Eye  large,  3  in 
longer  than  nuizzle.  Lateral  line  developed  for  a  very  short  dii 
only.  Thirteen  scales  before  dorsal.  Straw-colored,  the  scales  I 
edged  above.  A  shining  black  band  from  snout  through  eye  to  c 
An  orange  band  above  this  on  the  snout.  Regions  below  the 
band  silvery.  Head  4^;  depth  4f  D.  8;  A.  7;  scales  5-^G-^; 
4-4.  L.  U-2  inches.  Massachusetts  to  Maryland.  A  small  bu 
liandsoinely  colored  species. 

{llljhopsh  bifrcnafus  Cope,  Cypr.  PeuD.  1866,  384.) 
tSOO.  II.  niaculata  Hay. 

l>()dy  long  and  slender,  slightly  elevated  at  the  dorsal,  som 
compressed.     Head  flattened  above.    Snout  rounded.     Mouth 
terminal,  slightly  oblique,  maxillary  not  reaching  to  opposite  eye. 


•  Chriope  Jordan,  BuU.  Hayden's  Geol.  Surv.  Terr,  iv,  1878,  787 :  ^pe  i 
UfrenaiuH  Cope,    {xpsia,  want ;  6x7^,  pore.) 
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equal  to  snout,  3J  iu  head.  Dorsal  sliglitly  behind  ventralB,  nearer 
SDout  than  base  of  caudal.  Lateral  line  with  pores  on  8  or  10  Hcaieii 
only.  Straw-color;  a  narrow  dark  dorsal  band,  and  a  dark  streak  on 
eaeh  side  of  anal.    A  plumbeous  lateral  band,  and  black  si>ecks  on  each 

aede.    A  black  spot  as  large  as  the  eye  at  base  of  caudal.    Head  4J ; 

iepth  5.    D.  8 ;  A.  8 ;  scales  5-38-3 ;  teeth  4-4,  with  grinding  surface. 

L  2|  inches.    Chickasawha  Biver,  Mississippi.    {Hay,) 

(H»y,  Proc.  U.  8.  Nat.  Mus.  1880,  505.) 

itl«  H.  heterodon  Coi»e. 

Body  moderately  stout,  the  back  compressed  and  somewhat  elevated. 
Head  rather  pointed,  the  muzzle  acuminate.  Mouth  oblique,  the  lower 
jiw  projecting,  the  upper  lip  opposite  the  upper  rim  of  pupil.  Maxillary 
extending  to  opposite  firont  of  orbit.  Thirteen  scales  in  front  of  dorsal. 
Ilye  3  in  head.  Color  olivaceous.  A  blackish  dorsal  band.  Sides  with 
a  leaden  or  dusky  band.  D.  8;  A.  8.  Scales  5-3G-3,  the  lateral  line 
[flrteoding  about  half  the  length  of  the  body.    Teeth  4-4,  often  crenate. 

2}  inches.    Michigan  and  Wisconsin. 

(JOvMpff  het€rotUm  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G4, 281 :  HyhopH$  heUrodon 
Cjpr.  Peim.  392:  Leuei9au  keUrodom  GUnther,  vii,  261 :  ffemitremia  keterodan  Jot* 
JCaa.  Vert.  303.) 

»i«— CLIOLA  GirartL 
Silver  Fins. 

[{C^if&ma,  CfprimtUm^  Momiama^  and  Hiidwniu9  Girard  ;  PhotogenU  and  HyhopHi  Cope; 

6'ra4Mf«f  Giiuther ;  Erogala  JotHsld.) 

Ploc.  Acad.  Xat-  ScL  Phila.  1856, 192 :  type  Ceratiddhyn  rigilax  Bd.  Sl  Grd.) 

Body  orate,  oblong,  or  elongate,  nsnally  compresneil.    !Moutb  normal, 

ly  rmtlier  smalL    Xo  barbels.    Scales  varions*  commonly  large,  often 

imbricated.    Lateral  line  complete,  nsaally  decanted.    Dorsal  fin 

ly  more  or  less  behind  Tentrals.    Anal  sbort  or  rather  elongate. 

4-1,  or  !•  4-4, 0,  or  1, 4-4,  !•  (1,  4-4, 2  in  one  species),  hooked,  with 

fvittoat  grinding  snrface,  the  edge  often  more  or  less  serrate.    lutes- 

I  short.    Peritoneum  mostly  pale.    Males  in  Kfiring  osually 

r,  vith  tlie  fins  eharged  with  red  or  white  pigment.    A  ver>'  large 

of  smaD  fishes,  osoally  brilliantly  colored ;  abundant  in  all  our 

and  Eastern  rifers,  and  extending  sonthward   to  We^ctenj 

.t    AD  ai«r  American.    (A  coined  name.) 


Girant  Proc.  AfsMA.  Xai,  fe*fL  Miil*.  K>i, 
(A  etn^rti  iiaiae.; 

bat  depRAMsd  %U0t*if  §a^Ai^MUc\y  f^HttUAm 
S^  ia  head.    Jf«iatb  mMmm,  ^U^tm,  WaiiWi^ 
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The  species  may  be  divided  as  follows  :• 

i  Scales  not  especially  deeper  than  long ;  not  closely  imbricated. 
*  Teeth  4-4 ;  species  of  small  size, 
t  Teeth  with  grinding  siiriace  more  or  less  developed.    (Htbopsis  Cope,  non  Ag.) 

(a!)  Scales  in  the  lateral  line  more  than  45 alia,  salltiL 

a.  Scales  in  the  lateral  line  43  or  44 tuditana,  taurocepkala,  h<tmatmnu 

aa»  Scales  in  the  lateral  line  32-37. 

apectrunculaf  nuhilay  fretentiSf  langiroatriSf  atrowiMiL, 

volucella,  tnicrostomaf  liwolata,  missurientitf  procmt\ 

ft  Teeth  without  grinding  surface.     (Cliola.) 

b,  A  black  npot  on  anterior  edge  of  dorsal  and  one  at  the  base  of  the  candalf 


hb»  No  black  spot  on  anterior  edge  of  dorsal Mora,  ni^roteaMb 

••  Teeth  two-rowed. 

♦         t  Teeth  without  grinding  surface cobif%9, 

tt  Teeth  with  grinding  surface  more  or  less  developed.    (Hudsonius  GrdL] 

saludanOf  storeriana,  kutUonit^, 
$$  Scales  deeper  than  long,  very  closely  imbricated  along  sides  of  the  body. 
*  Teeth  4-4. 
t  Edges  of  teeth  entire.     (Codoma  Girard.) 

t  Teeth  with  grinding  surface  developed •• ^^tj* 

tt  Teeth  without  grinding  surface, 
a.  Dorsal  fin  inserted  notably  behind  ventrals ;  head  very  short  and  blnnty 

most  round viUata, 

aa.  Dorsal  fin  inserted  directly  over  ventrals;  head  moderate,  subconic. 

canu 

the  premaxillary  on  the  level  of  the  pupil,  the  maxillary  not  reaching  the  front  of  1 
pupil.    Jaws  c^ual.    Preorbital  largo.     Scales  not  closely  imbricated,  19  in  fronti 
dorsal  fin.    Dorsal  over  ventrals.     Caudal  peduncle  deep.     Bluish,    sides  sih 
fins  plain.     Head  4i ;  depth  3|.    D.  8 ;  A.  8 ;  scales  8-46-4 ;  teeth  4-4,  with  ni 
grinding  surface.     Lake  Tupataro,  Guanajuato. 

(Hudsonius  alius  Jordan  J  Proc.  U.  S.  Nat.  Mus.  1879,301.) 

(&.)  C.  saU(Fi  (Giinther)  J.  &  G.    Caudal  peduncle  not  quite  twice  as  long  asdM 
No  barbels.     Snout  obtusely  conical,  longer  than  the  eye,  which  is  one-fifth  the  leaf 
of  head.    Upper  jaw  slightly  overlapping  the  lower.     Maxillary  not  extending  toe 
Dorsal  immediately  behind  ventrals.    Fins  short.     Brownish  green  above,  miniif 
dotted  with  black  along  the  sides.     Head  4;  depth  3f.    D.  7;  A.  6;  Lat.  L  54;  ti 
4-4,  long,  curved,  with  grinding  surface.     Intestinal  canal  with  few  convolati 
L.  3|  inches.     Cuernavaoa,  Mexico.     {Giinther.) 

(Ctratlchthys  sallcei  Giinther,  vii,  484 :  Hudsonius  sallcri  Jordan,  Proc.  U.  8.  Nat. 
1679,  22G.) 

(c.)  C.  ni^rotopnlaia  (Giinther)  Jor.     Body  oblong,  snout  obtuse,  convex,  longci 
the  eye.     Eye  4^^  head.     Mouth  snbinferior,  small,  the  upper  jaw  the  longer, 
illary  not  reaching  front  of  orbit.    A  black  lateral  band.     Head  4^^ ;  depth  5. 
'•-•^'>-3.    Teeth  probably  4-4,  although  only  2-2  are  present  in  one 

^  -^11  in  the  others ;  no  evident  grinding  snrfftoe 
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of  tectb  Qorc  or  less  serrmte  or  crcnatc ;  dorsal  sliglitlj  behind  ventrals 

(MoxiAXA  Girard). 
gMo§a,  forbegiy  leominay  lutremtiSj  delidow,  auratay  formow. 

ft.   Xoetli  Tvith  the  edges  serrate  or  crenate,  nsaally  without  grinding  sur- 
face.   (Cyprixella  Girard.) 
e.  I>orBal  fin  without  conspicnoos  black  blotch  on  its  upi>er  posterior 

rays. 
€L  Xo  conspicaons  black  spot  at  base  of  candal. 

e.  Body  very  deep,  compressed,  the  depth  forming  about  a  third  of 

the  length umbrosaj  bubalinay  guHHisouL 

er.  Body  slenderer,  the  depth  ^^^  in  length. 

smaviSf  lepida,  hiUingsianaj  mcurostomay  ludibunda» 

^tL  A  consx>icnous  black  spot  at  base  of  caudal notata,  reimsta, 

cc    ]>orBal  fin  elcTated,  with  a  conspicuous  black  blotch  on  its  x>osterior 

rays  (often  obsolete  in  the  young). 

y.  A  conspicuous  black  spot  at  base  of  caudal calliura, 

ff.  No  conspicuous  black  spot  at  base  of  caudal. 

g.  Teeth  without  grinding  surface whipplei, 

ffff.  Teeth  with  narrow  grinding  surface aualwUina. 

M.   TeeUi  with  entire  edges  in  the  adult.    (Erogala  Jordan.) 

K  Teeth  with  narrow  grinding  surface ;  anal  short. 

galacturay  eurystoma,  nirta. 
hk.  Teeth  without  distinct  grinding  surface. 
J.  Anal  fin  shorty  of  8  or  9  rays. 

k,  A  conspicuous  dark  blotch  on  upper  posterior  rays  of 

dorsaL 

/.  Adult  males  with  the  fins  chiefly  red ;  a  conspicuous 

black  spot  at  base  of  caudal...  ca/ZiXia,  trichroiatia. 

II,  Adult  males  without  red. 

iM.  A  very  conspicuous  black  spot  at  base  of  candal. 

stlgmatHra. 
mm.  No  conspicuous  black  spot  at  base  of  caudal. 

caruleaj  chloristia, 
kk.  No  dark  blotch  on  upper  posterior  part  of  dorsal. 

zonaia, 
jj.  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

xienurGf  pyrrhomelaSf  hgpseloptcra, 

kales  not  esi>ecially  deeper  than  long,  not  closely  imbricated. 
'Teeth  4-4 ;  species  of  small  size. 

t Teeth  with  grinding  surface  more  or  less  develoi^ed.*     {Ilghopsh  Cope,  non 
Agassi  z.) 

a.  Scales  in  the  lateral  line  43  or  44. 

• 

IM.  C.  tadiCana  (Cope)  J.  &  G. 

[  Fonn  and  general  appearance  of  Ryhorhynchus  notatxis.    Head  flat 
ftore.    Muzzle  very  obtuse.    Month  small,  inferior,  horizontal.    Fins 

L Scales  rather  small,  27  in  front  of  the  dorsal.    Olivaceous  above; 
scales  narrowly  black-edged ;  no  vertebral  band ;  sides  and  be- 
W  Ml  very;  usually  a  dusky  band  along  sides,  ending  in  a  dark  caudal 

■PSrverml  of  the  species  in  this  section  are  of  doubtful  validity,  and  some  of  theia 
kfiOTe  to  belong  to  Hghognaihus, 
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6XK)t;  a  dark  spot  near  the  base  of  the  dorsal  in  front^  as  in  Hyborhfu 
chus.  Head  4^;  depth  5.  D.  8;  A.  7^  scales  7-44-4;  teeth  4-4,  litth 
hooked.    L.  3  inches.    Michigan  to  Indiana. 

(Hi/bopsis  tuditanus  Copo,  Trans.  Amer.  Phil.  Soc.  Phila.  1866, 381 :  Leudaau  tuOUtam 
Gilnther,  vii,  259.) 

Si03«  C  taarocephala  (Hay)  J.  &  G. — Bull-head  Minnow. 

Body  stout,  somewhat  compressed,  broad  and  flat  above,  with  deq 
caudal  peduncle.  Head  broad  and  flat  above,  with  an  angle  at  th 
tCDiporal  region.  Muzzle  broad  and  obtuse,  less  truncate  than  in  £| 
borhynchus  notatus.  Mouth  rather  small,  horizontal,  tenpinal,  the  jawi 
about  equal,  maxillary  not  reaching  to  opposite  anterior  margin  of  eye 
Eye  large,  3^  in  head.  Dorsal  inserted  above  ventrals,  nearer  snoa 
than  caudal.  Scales  before  dorsal  small,  in  about  27  series.  Dusk; 
yellowish;  sides  silvery,  with  an  obsolete  dark  lateral  band,  which  tei 
minates  in  a  black  spot ;  a  black  spot  on  anterior  rays  of  dorsal  fii 
Depth  4J;  head  4 J.  D.  8;  A.  7;  scales  8-43-4;  teeth  4-4,  with  grim 
iug  surface.    L.  3  inches.    Chickasawha  Biver,  Mississippi. 

{Albumops  taurooephalus  Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  503.) 

204.  C.  lieematura  (Cope)  J.  <&  G. 

Head  moderate,  tbe  muzzle  little  obtuse.  Mouth  larger,  tennina 
oblique,  the  maxillary  reaching  the  orbit.  Eye  3^  in  head ;  tempofi 
region  rounded.  Scales  rather  small,  21  rows  in  iront  of  the  dorsa 
Lateral  line  slightly  decurved.  Plumbeous  above;  head  blackish; 
faint  dusky  lateral  baud,  ending  in  a  dusliy  spot  at  root  of  caudal  fii 
caudal  fin  dull  red ;  fins  otherwise  plain.  Head  4 ;  depth  4^.  D. « 
A.  7;  scales  7-44-4;  teeth  4-4,  little  hooked.  L.  3  inches.  Michigt 
to  Illinois;  not  very  common. 

(Hybopaia  hcematurus  Copo,  Cypr.  Ponu.  382, 1866:  Leuciscua  htematunu  Giinther,? 
259.) 

aa.  Scales  in  the  laloral  line  32-37. 

205.  C.  specCrancnla  (Cope)  J.  &  G. 

Body  elongate.  Head  large  and  rather  flat,  nearly  as  broad  as  dee 
Eye  largo,  3  hi  head.  Muzzle  remarkably  thick.  Mouth  slightly  C 
lique,  the  maxillary  reaching  the  eye.  Fifteen  rows  of  scales  in  front 
dorsal.  Olivaceous,  silvery  white  below;  a  leaden  band  aloAg  the  toA 
and  a  conspicuous  black  spot  at  base  of  caudal;  head  dusky;  margi 
of  scales  above  lateral  line,  as  well  as  bases  of  dorsal  and  anal  fli 
blackish;  r.€Ctorals,  ventrals,  dorsal,  and  anal  more  or  less  orange 
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[ead  4 ;  doptli  5^.    D.  8;  A.  9;  Lat.  1. 37^  teeth  4-4.    L.  3  inches, 
inters  of  Holston  Eiver.    (Cope,) 

^ia  spcctrunculua  Cope,  Joam.  Acad.  Nat.  Sci.  Phila.  1868,  231.) 
•  nvbila  (Forbes)  J.  <&  G. 

.  narrow.  Mouth  inferior  and  horizontal.  Lateral  line  anteriorly 
L  Eye  large,  3  in  head,  rather  longer  than  muzzle.  Fourteen 
»efore  dorsal.  Color  very  dark;  a  dark  lateral  band  from  muzzle 
of  caudal ;  fins  all  plain.  Head  4^ ;  depth  4.  D.  8 ;  A.  9 ;  scales 
teeth  4-4,  little  hooked.    L.  2^  inches.    Bock  River,  Illinois. 

wp»  nmbilus  Forbes,  Ball.  lUs.  Lab.  Nat.  Hist,  ii,  56, 1678.) 

.  frctensfis  (Copo)  J.  &  G. 

slender  and  compressed,  resembling  Minnilm.  Head  convex 
1  orbits.  Month  quite  oblique,  the  middle  of  the  premaxillary 
•pposite  the  line  of  the  pupil ;  maxillary  not  reaching  to  orbit. 

in  head.  Seventeen  rows  of  scales  in  front  of  dorsal.  Lateral 
curved.  Olivaceous;  a  dark  median  dorsal  band;  a  plumbeous 
lateral  shade;  cheeks  silvery;  a  dark  spot  at  base  of  caudal; 
in.  Head  4;  depth  5.  D.  8;  A.  8;  scales  6-35-3;  teeth  4-4. 
ches.    ]Michigan  to  Illinois. 

«w  frctensla  Cope,  Cypr.  Penn.  382,  186G.) 

.  longrirostris  (Hay)  J.  <&  G. 

of  Ericfjmha  buccata.  Head  rather  small.  Eye  shorter  than 
r  in  head.  Upper  jaw  rounded,  considerably  projecting  beyond 
t?r  jaw.  Mouth  rather  large,  horizontal,  maxillary  extending  to 
i  anterior  margin  of  the  eye.    Scales  large ;  about  12  large  scales 

of  the  dorsal.  Origin  of  dorsal  midway  between  tip  of  snout 
se  of  caudal,  directly  over  ventrals.  Pectorals  not  reaching 
t;  the  latter  to  vent.  Straw-color,  with  an  obsolete  lateral  band 
Kirrow  dorsal  streak ;  fins  dusky.     Head  4 J.    D.  8;  A.  7;  scales 

teL»th  4-4,  with  griudiug  surface.     Chickasawha  River,  Missis- 

k>/»  longirostria  Hay,  Proc.  U.  S.  Nat.  iliis.  1880,  504.) 
AtrsiBIlSllca  (Cope)  J.  &  G. — Straw-colored  Minnow. 

moderately  stout,  little  compressed.  Head  rather  broad,  wilh 
I  angles.  Mouth  small,  inferior,  horizontal.  Snout  very  obtuse, 
•ge,  3  in  head.  Fifteen  rows  of  scales  in  front  of  dorsal  fin. 
vaceons;  sides  little  silvery;  usually  a  darker  dorsal  baud;  lins 
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all  plain.  TTcad  4;  depth  5.  Scales  5-36-4;  tectli  4-4.  L.  25  inclios 
Ohio  Valley  and  lake  region;  generally  abaudaht  in  small  streams 
One  of  the  most  insignificant  of  all  onr  fishes. 

{Ilyho'jnnthuH  stramineua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,283:  Hyhopfitttn 
ininewf  Copo,  Cypr.  Penn.  381.) 

910.  C.  volacclla  (Copo)  J.  &  G. 

Ihnly  moderately  stout.  Head  depressed,  elongate,  the  vertex  plaw 
the  muzzle  elongate.  Fins  more  elongate  than  in  most  of  the  relate 
species,  the  i)ector.il8  reaching  the  ventrals.  Caudal  peduncle  slende 
Eye  i^  in  head.  Olivaceous,  a  slight  dusky  lateral  shade;  no  dors 
slriiw;  tins  plain.  Head  3J;  depth  4.  D.  8;  A.  8  ;  scales  4-34-1 
tiH.'th  4-4.    L.  2A  inches.    Michigan  and  Wisconsin. 

{HSfhotjHathui*  roltiCiUus  Cope,  Proc.  Acacl.  Nat.  Sci.  Phila.  1864,  283:  HybojMiitOi 
ixIIm»  Coih%  Cypr.  IViiii.  3::*1:  Leuciscuv  roluctlliut  Giiuther,  vii,  200.) 

Sill.  €.  microstoma  (Raf.)  J.'«S:  G. 

HiKly  oh>ngate,  the  caudal  innluncle  not  contracted.  Mouth  inferii 
horizontal,  small,  the  maxillary  not  reaching  the  line  of  the  eye.  Fi 
rather  short.  Eye  large,  ;U  in  head.  Fourteen  scales  before  do« 
riXHU*biial  Inme  much  longer  than  deep.  Olivaceous,  translucent ;  a  i 
very  lateral  IkuuU  along  which  is  a  black  si>eck  at  the  origin  of  ea 
tulHM>f  the  lateral  line.  1>.  S;  A.  7:  scales  5-33-2 ;  teeth  4-4.  L 
inches.     Virginia  to  Kentucky. 

yMinmitu*  mirnw.V'mi.<  Kat*.  Ichth.  OU.  lSJi\47:  Hj/bopti*  lomgicep$  Cope^  Joam.Ac 
Nai.  5Hi,  rUiia.  WVS.  V\U.^ 

)ll;l.  C  Uneolata  vA$:Assir>  J.  ^V  0. 

InHly  slender.  Head  short.  Muzzle  obtuse.  3[outh  slightly  obUq 
the  jaws  ^spiaK  the  maxillary  rt\u*hing  to  eye.  L;iteral  line  slightly 
cuvmhI.  iMivaciHHis.  sides  silvery,  with  dark  |Hiints  along  the  lati 
line,  thes**  esiHvially  abundant  along  the  sides  of  the  muzzle.  H 
4}:  depth  4:.  IV  S:  A.  7;  s^-ales  r^U-4:  temh  4-4.  L.  2  ind 
Nebniska  lo  i\^lv^nuU\     n <***;*'•'     V^s;»go  River.     .  .^miuac.) 

I  her.  \v,  -^-i'     .'•  ,\' V***  h.-<i::j  Cojv.  Uj^xvIcuV  vW?\*:.  >;ir\-.  Wyom.  1*7:2,  4:fe?.) 
;I1S«  C\  niKMirioasl«  >V:v^  .i.  A  v;. 

1h^I\  stiKU,  >Mt'i  lar^*  h^\ul  awd  ihi^k  ^Mud,*!  iv^lancle.    Mouth  t 
i«u*rtv^r,  >\nuo\vlKU  oMu;iu\  o;^d  of  :r.,i\.r.Ary  reaching  line  of  dl 
Twx^lvo  ^si^MKvi  in  I'txvu  of  the  di^rsal  nn.    V::is  mcherloDg.    Eye  Lirj 
itt  hesHit    l\>l^vr,*;um  very  |v»l<^  ^^iv-jK'WHxs:  «  silr«y  Uteial  band 
:wime  %las);>  s^^vks ;»!  Kjise  ^VT  WMhUl;  ni>  ddirk  d«»»d  tine;  ftns  pi 
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Head  3|;  depth  4J.    A.  7;  scales  5-31-3  5  teeth  4-4.     L.  2 J  inches. 
Missouri  to  the  Bio  Grande ;  probably  abundant. 

{Hyhopna  miBsurienais  Cope,  Hayden's  Geol.  Surv.  Wyom.  for  1870,  1872,  437.) 

S14.  €•  procne  (Cope)  J.  &  6. 

Body  slender,  with  long  caudal  peduncle.  Muzzle  obtuse.  Mouth 
horizontal,  inferior,  small.  Thirteen  rows  of  scales  in  front  of  the 
dorsaL  Depth  of  caudal  peduncle  one-fourth  its  length.  Eye  large. 
Olivaceous ;  a  dark  dorsal  line  and  a  plumbeous  lateral  band  overlying 
blaek  pigment;  fins  unspotted.  Head  4J;  depth  5|.  Scales  5-32-3; 
teeth  4-4;  A.  7.  L.  2^  inches.  Delaware  and  Susquehanna  Hivers. 
One  of  the  smallest  of  the  Cyprinidce. 

{Eyboifnatkiu  procne  Cope,  Proc.  Acad.  NaT.  Sci.  Phila.  1864,  279:  Hyhopeis  procne 
Cope,  Cypr.  Penu.  385:  LeucUcaa  procne  Giiuther,  vii,  260.) 

tt Teeth  without  grinding  surface.    (Cliola,) 

h,  A  black  spot  on  the  anterior  edge  of  the  dorsal  and  one  at  the  base  of  the  caudal. 

tlS.  C.  viffilax  B.  &  G. 

Body  subfusiform,  compressed,  not  elevated.  Head  conical,  bluntish. 
Mouth  rather  small,  oblique,  the  jaws  equal,  the  maxillary  not  extend- 
log  to  the  eye.  Eye  moderate,  3^  in  head.  Isthmus  rather  broad.  Fins 
'  RDall;  the  dorsal  longer  than  high.  Scales  large,  somewhat  higher  than 
•  long,  16  in  a  transverse  series  from  dorsal  to  ventral.  Color  brownish ; 
a  dosky  stripe  composed  of  crowded  dots  along  the  lateral  line  5  a  black 
spot  at  base  of  caudal,  and  one  on  the  anterior  rays  of  dorsal.  Head  4; 
depth  43.  D.  9;  A.  8;  Lat.  1.  36;  "teeth  4-4,  without  grinding  sur- 
fece''.    L.  3  inches.    Arkansas  to  Texas.     (Girard.) 

{Ctratichthys  rigilax  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Pliila.  1853,  390:  Cliola 
tVUtZf  T€loXy  and  virax  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  102,  and  in  U.  S. 
ftie.  U.  R.  Surv.  x,  257,258.  C  vivax  is  said  to  have  scales  **a  good  deal  smaller^', 
Intno  dat.i  are  given.    The  types  of  all  three  are  now  lost.) 

lA.  Kg  black  spot  on  anterior  edge  of  dorsal. 

%t%.  C.  chlora  Jordan. 

Body  slender,  compressed.  Head  rather  small.  Eye  large,  about  3 
in  head,  longer  than  snout.  Mouth  rather  small,  quite  oblique,  the 
lower  jaw  included  when  the  mouth  is  closed,  the  maxillary  scarcely 
leaching  the  front  of  orbit.  Scales  very  large,  about  12  in  front  of  the 
dorsal  fin ;  the  body  entirely  scaly  except  the  thoracic  region.  Lateral 
,  fine  somewhat  decurved.  Dorsal  fin  beginning  directly  over  veutrals. 
C<^r  pale ;  back  greenish ;  belly  white  j  side  with  a  silvery  band  5  no 

oi&  on  fins  and  no  dusky  or  plumbeous  shading  on  the  body,  except 
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sometimes  a  small  dark  spot  at  base  of  caudaL  Head  4^ ;  depth  5.  D. 
7  ^  A.  7 ;  scales  4-35-3 ;  teeth  4-4,  without  grinding  sarface.  L  2| 
inches.    Upper  Missouri  region. 

(Jordan,  Ball.  Hayden's  Geol.  Surv.  Terr,  iv,  791, 1878.) 

**  Teeth  two-rowed. 

X  Teeth  without  grinding  surface. 

317.  C*  cobitis  (Grd.)  J.  &  G. 

Body  moderately  elongate,  subfusiforra,  compressed.  Head  small, 
subcorneal,  depressed.  Mouth  small,  terminal,  oblique,  without  barbds, 
the  maxillary  falling  far  short  of  eye  j  lower  jaw  included.  Eye  mod- 
erate, high  up,  midway  in  head ;  isthmus  very  wide.  Ventrals  sliglitly 
in  advance  of  dorsal.  Fins  all  high.  Lateral  line  nearly  straight.  Body 
olivaceous,  with  dusky  specks  above ;  a  black  spot  at  base  of  caudal. 
Head  4;  depth  4J.  D.  8;  A.'7;  Lat  1.  65.  Teeth  without  grmding 
surface,  1,  3-3,  IjjrWcGirard.*    L.  2i  inches.    Eio  Gila.    {Oirard.) 

( Tiaroga  cobitis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 204,  and  U.  S.  Mex.  Bound. 
Surv.  Ichth.  60 :  Leuciscua  cobitis  GUuther,  vii,  247.) 

31§.  C.  Sima  (Cope)  Jor.  <&  Gilb. 

Body  robust.  Head  short  and  broad,  with  short,  decurved  muzrie. 
Mouth  large,  oblique,  the  upper  lip  below  the  level  of  the  pupil,  the 
maxillary  extending  past  the  front  of  orbit.  Eye  moderate,  4^  in  head. 
Fins  large,  the  dorsal  well  behind  ventrals.  Coloration  entirely  silvery, 
brightest  on  the  sides.  Head  4J;  depth  4f  D.  8;  A.  9;  scales 
8-35-4,  22  series  in  front  of  the  dorsal  fin ;  teeth  1,  4-4,  1.  L.  H 
inches.    Rio  Grande  at  San  Ildefonso,  New  Mexico.    {Cope.) 

(Alburnellus  simus  Cope,  Zool.  Lieut.  Wheeler's  Expl.  W.  100th  Mer.  v,  649, 187C.) 
tt  Teeth  with  grinding  surface  more  or  less  developed.    (Hudsonius  Girard.t) 
2I19.  €•  saladana  Jor.  &  Hrnyt. 

Body  elongate,  but  less  so  than  in  C.  storerianay  moderately  com- 
pressed. Caudal  peduncle  long.  Head  large,  rather  heavy  and  gib* 
bous  forward,  the  muzzle  rounded  in  profile.  Eye  large,  3J  in  head. 
Mouth  moderate,  subinferior,  the  maxillary  not  reaching  to  the  eye. 
Scales  large,  thin  and  loose,  about  12  in  front  of  the  dorsal  fin.  Lateral 
line  somewhat  decur\'ed  in  front.  Fins  rather  small,  pectonils  not  reach- 
ing to  ventrals,  the  latter  not  to  vent.    Coloration  i)ale  olivaceous,  nearly 

*  If  this  numlKT  of  t4.*eth  is  normal  and  not  merely  due  to  accident,  this  Bi>ocie8  o! 
coarse  does  not  belong  to  Cliola. 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  210:  type  Clupea  hudsonia  De  Wit 
Glintou.    (The  name  from  Hudson  River.) 
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with  traces  of  a  plumbeoas  lateral  streak.  Head  4J ;  depth  4J. 
k.  8 ;  scales  5-39-3  5  teeth  1,  4-4, 1,  two  or  three  of  the  teeth  ob- 
lot  hooked,  only  cue  or  two  of  them  showing  a  masticatory  sor- 
L.  4  inches.    S;intee  Basin,  North  and  South  Carolina. 

rnopt  9aludanu8  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  16,  1878.) 

/•  storeriaaa  (Kirt.)  J.  &  6. 

Y  elongate,  considerably  compressed  in  the  adult.    Head  quite 

Muzzle  blunt,  decurved,  shorter  than  the  very  large  eye,  which  is 
ead.  Top  of  head  flattened,  somewhat  concave  between  orbits. 
St  depth  of  head  nearly  three-fourths  its  length.  Mouth  mod- 
nearly  horizontal,  the  jaws  nearly  equal,  the  maxillary  extending 

eye.  Lateral  line  nearly  straight,  slightly  decurved  anteriorly, 
ten  scales  before  dorsal.  Coloration  very  pale,  sometimes  a  dusky 
:  base  of  caudal,  esi>ecially  in  the  young.    Sides  with  a  broad 

band.  Pectorals  not  reaching  ventrals,  the  latter  not  to  vent. 
I  fin  long,  the  lower  lobe  the  longer,  dusky,  with  a  pale  edge. 
I J ;  depth  4.  D.  8  j  A.  8 ;  scales  5-39-4 ;  teeth  1,  4-4,  0  or  1.  L. 
jhea.  Great  Lake  region  to  South  Carolina.  One  of  our  largest 
nrs.  Perhaps  more  than  one  species  is  here  include(^  but  we  fail 
inguish  with  any  certainty  the  Eastern  amara  from  the  lake  form 
Mina),  from  which  the  above  description  was  taken. 

U9  atorerianua  Kirtland,  Proc.  Bost.  Soc.  Nat.  Hist,  i,  71^  1842:  Hudaoniua amarus 
Proc.  Aca<^l.  Nat.  Sci.  Phila.  1856,  210 :  Hybopsia  storerianus  Cope,  Cypr.  Penu. 
\ici»cua  atorerianus  Giiiither,  vii,  250.) 

?•  hudsouia  (Clinton)  J.  &  G^—Spawn-eater, 

i  8i)ecie8  scarcely  dift'ers  from  the  foregoing  except  in  the  some- 
larker  coloration,  the  black  caudal  spot  being  usually  distinct, 
I  the  dentition,  several  specimens  examined  having  the  teeth  2, 
instead  of  1,  4-4, 0,  as  in  the  preceding.  The  proportions,  scales, 
i-ra}  s  seem  to  be  the  same,  and  the  form  of  the  head  and  mouth 
essentially  dift'er.    Streams  coastwise,  New  York  to  Virginia. 

«i  hudj*onia  De  Witt  Clinton,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  49, 1824 :  Budsonius 
iM  (iiranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1850, 210:  JlyhopsU  hudaonius  Coj^,  Cypr. 
^:  Leuciacua  hudaoniua  GUnthcr,  vii,  250.) 

D.  enryopa  (Bean)  J.  <&  G. 

ery,  with  a  black  lateral  band.  Eye  large,  3  in  head.  Head  4| ; 
5.  D.  8 ;  A.  8 ;  scales  6-38-^5 ;  teetb  1,  4-4, 1,  with  narrow  grind- 
rface.    Savannah  Kiver. 

wniua  euryopa  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  285.) 
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$$  Scales  deeper  than  long,  very  closely  imbricated  aloDg  sides  of  the  body. 
*  Teeth  4-4. 

t  Edges  of  teeth  entire.    (  Codoma,  * ) 

t  Teeth  with  grinding  surface  developed. 

333.  €•  iris  (Cope)  J.  &  G. 

Body  deep,  compressed,  as  in  Cyprinelln.  Dorsal  outline  well  arched. 
Month  moderate,  oblique,  the  jaws  subequal.  Eye  moderate,  4  in  head. 
Scales  very  narrowly  exposed  on  the  sides,  the  lateral  line  decurved. 
Seventeen  rows  of  scales  in  front  of  dorsal  fin,  which  is  inserted  behind 
ventrals ;  pectoral  fin  reaching  ventrals;  ventrals  reaching  anal;  dorsal 
and  caudal  short.  Males  in  spring  with  the  snout  in  front  tuberculate. 
Color  bright,  clear  green  above ;  a  green  band  extending  down  behind 
operculum ;  head  and  belly  vennilion-red ;  a  large,  square  vermilion  spot 
behind  the  green  scapular  stripe.  Lower  fins  crimson }  caudal  vermil- 
ion ;  dorsal  olivaceous,  unmarked.  Females  plain  olivaceous  and  sil- 
very. Head  3 J ;  depth  3 J.  D.  8 ;  A.  9  5  scales  6-33-3  5  teeth  4-4.  L 
2^  inches.  Upper  Eio  Grande.  The  most  brilliantly  colored  fish  in 
New  Mexico.    {Cope.) 

{Hi/psUepia  iris  Cope,  Wheeler's  ExpU  W.  100th  Mer.  v,  653,  1876.) 
324.  C.  Jug^iis  (Cope)  J.  <&  G. 

Form  stout,  compressed.  Back  much  elevated,  descending  steeply  to 
the  end  of  the  muzzle.  Upper  jaw  rather  the  longer,  maxillary  reach- 
ing beyond  the  front  of  the  orbit.  Eye  moderate,  4J  in  head.  Pectorals 
nearly  reaching  ventrals.  Sides  and  lower  fins  milky  white;  a  dusky 
shade  on  dorsal  fin ;  a  broad  dark  vertical  bar  behind  head ;  a  dusky 
shade  on  the  side  between  ventrals  and  anal.  The  coloration,  therefore, 
essentiaPy  that  of  the  species  of  the  group  Photogenis,  Head  4;  depth 
3.  D.  8 ;  A.  9 ;  scales  7-34-4 ;  teeth  4-4  (said  to  be  1,  4-4, 1  m  young 
specimens),  with  rather  narrow  grinding  surface.  L.  2J  inches.  Mis- 
souri River  and  Arkansas  River.    {Cope.) 

{Moniana  jugalis  Cope,  Ilaydeu's  Geol.  Surv.  Wyom.  for  1870,  1872,  439.) 

U  Teeth  without  grinding  snrface. 

a.  Dorsal  iin  inserted  notably  behind  ventrals ;  head  very  short  and  blunt,  i<' 
most  round. 

335.  €.  vittata  (Gnl.)  J.  <&  G. 

Body  rather  stout,  heavy  anteriorly,  with  long  caudal  pedoncie;  ft* 
back  not  arched.  Head  blunt  and  heav;^^,  but  less  gibbooB  thaaii^. 
ornata.  Mouth  moderate,  q^ite  oblique,  the  maxiUaiy  not  r 
the  eye.    Eye  rather  small,  nearly  5  in  head.    So 


*  Girard,  Proo.  Acad.  Nat.  Sci.  PhUa.  1866,  IM :  type  C 
name.) 
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V,  Lateral  line  somewbat  decurved.  Color  dark  above,  below 
Qvery  baud,  and  l)elow  tbis  a  dusky  sbade ;  flus  in  the  typical 
ns  plain.  Head  4;  deptb  ^.  D.  8;  A.  8;  Lat.  1. 53.  L.  3  inches. 
)f  Mexico. 

1  vUtata  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1856,  195,  and  U.  S.  Mex.  Bound, 
th.  53.) 

omata  (Grd.)  J.  &  G. 

Stout  and  compressed,  the  bead  very  blunt,  thick,  and  rounded. 
;mall,  nearly-  horizontiil,  the  jaws  equal.  Eye  large,  anterior,  3^ 
.  Scales  deep,  closely  imbricated,  the  lateral  line  decurved. 
I  little  behind  ventrals.  Fins  all  rather  small.  Snout  prickly 
spring  males.  Color  dark;  sides  with  about  8  more  or  less 
lous  cross-bars ;  fins  all  with  the  middle  part  dusky  or  black, 

milk-white,  the  pectorals  and  the  anal  notably  so.    Head  4^ ; 
\.    D.  8 ;  A.  7 ;  Lat.  1. 39 ;  teeth  4-4.    L.  2  J  inches.    Chihuahua. 

z  omata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  195,  and  U.  S.  Mex.  Boand. 
th.  53.) 

kl  fin  inserted  directly  over  veutrala ;  head  moderate,  subconic. 
calSiscma  Jordan. 

rather  elongate,  fusiform,  compressed.  Head  elongate,  the 
rather  blunt,  projecting  over  the  moderate-sized,  oblique  mouth ; 
•y  not  reaching  to  opposite  the  eye.  Eye  moderate,  4J  in  head, 
irm,  closely  imbricated,  15  in  front  of  the  dorsal.  Dorsal  fin 
ly  high ;  its  height  in  the  males  one  fourth  of  the  length  of  the 
the  females  somewhat  lower ;  its  insertion  almost  directlv  over 
ray  of  the  ventrals.  In  all  the  other  similarly  colored  si)ecies  of 
le  dorsal  is  evidently  behind  the  ventrals.  Coloration  brilliant, 
rk  blue  above,  sides  and  below  abruptly  silvery  j  a  blue  lateral 
nuch  as  in  C.  aenilea^  bounding  the  blue  of  the  upper  parts,  the 
iginent  of  the  lower  i)arts  looking  as  if  painted  over  the  blue, 
vith  a  large  black  spot  on  its  last  rays  above.  Dorsal,  anal,  and 
vith  the  usual  satin-white  pigment  at  their  tips ;  these  fins  other- 
a  clear,  bright  femiginous  orange.  Females  slender  and  dull- 
Head  4 ;  depth  4^  D.  8 ;  A.  8 ;  scales  (>-39-3 ;  teeth  4-4.  L. 
es.  Ocraulgee  Kiver,  Georgia.  An  elegant  fish,  allied  to  the 
of  Erogala. 

la  calliHema  Jordan.  Ann.  Lye.  Nat.  Hist.  N.  Y.  l'?76,  :J63:  Codoma  callUema 

(olL  U.  8.  Nat.  Mum,  xii,  52.) 

of  teeth  more  or  \em  uemU  or  creoate;  dorsal  fin  slightly  behind  ventrals. 

P9:  typeZ€«cwciu /«/reii«<B.  A  G.    (A 
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33§,  €•  iribbosa  (Gnl.)  J.  &  6. 

Body  extremely  deep  and  compressed,  the  back  much  arched,  espe- 
I>ecially  anteriorly.  Head  short,  blant  and  deep,  the  profile  contmuoug 
from  the  snout  to  the  occiput  without  angle.  Muzzle  short  and  blunt 
Eye  small,  SJ  in  head.  Mouth  quite  small,  very  oblique,  the  upper  lip 
on  the  level  of  the  pupil,  the  maxillarj  not  extending  quite  to  the  orbit 
Scales  large,  the  lateral  line  very  much  decurved.  Dorsal  fin  well  be- 
hind ventmls;  lower  fins  rather  large,  the  pectoiuls  nearly  reaching 
vehtrals,  the  latter  to  vent.  Bluish  above ;  sides  silvery ;  lower  fins 
milky;  a  more  or  less  distinct  black  spot  between  the  rami  of  the  lower 
jaw.  Males  tuberculate  in  spring.  Head  4;  depth  2|.  D.  85  A.  9; 
scales  6-34-3;  teeth  4-4.    L.  2  J  inches.    Rio  Grande. 

{Moniana  gibhoaa Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  201 :  Cyprinella  eompUiMt€ 
Jonlan,  Bull.  Hayden»8  Geol.  Surv.  Terr,  iv,  3,665,1878.) 

329*  C.  forbcsi  J oTi\an.— Forbears  Bed-fish, 

Body  oblong,  elevated,  strongly  compressed,  the  back  arched.  Candal 
peduncle  rather  slender.  Head  stout  and  deep,  its  upper  outline  de- 
pressed, the  nape  elevated,  forming  an  angle,  so  that  the  profile  is  some- 
what concave.  Mouth  rather  large,  quite  oblique,  the  lower  jaw  in- 
cluded. Eye  small,  4  in  head.  Lateral  line  strongly  decurved.  Thir- 
teen scales  in  front  of  dorsal.  IVIales  profusely  tuberculate  in  spring. 
Colors  in  life  brilliant,  steel-blue ;  the  lower  region  silvery ;  the  belly 
orange-red  in  the  males ;  a  conspicuous  violet-colored  crescent  behind 
the  shoulders,  followed  by  a  crimson  crescent;  fins  reddish,  the  anal 
and  caudal  blood-red ;  cliin  without  black  spot.  Head  3| ;  depth  ^ 
D.  7 ;  A.  8 ;  scales  6-;35-2 ;  t^eth  4-4.  L.  23  inches.  Streams  of  South- 
ern Illinois.  Very  near  the  preceding,  but  distinguished  by  the  form  of 
the  profile  and  the  coloration. 

{Cyi>rineUaforbeM  JoTdtftiy  Bull.  Ills.  State  Lab.  Nat.  Hist,  ii,  57,  1878.) 

330,  C.  Iconina  (Gnl.)  J.  &  G. 

Body  rather  short  and  deep,  compressed,  with  long  caudal  pedunde. 
Head  moderate,  the  snout  subconical,   moderately  pointed.     Mouth 
rather  large,  oblique,  the  maxillary  scarcely  extending  to  the  orbit* 
Eye  moderate,  4  in  head.    Lateral  line  decurved.    Ilead  4J ;  depth  3^. 
D.  9 ;   A.  9 ;  Lat.  1.  40.    L.  3J  inches.    Eivers  of  Texas  and  Northern 
Mexico.     (Girard) 

(Moniana  leanina,  complanata,  and  frigida  Oh-ard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856^ 
199,200.) 
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11.  C.  lotrensis  (B.  &Q.)J,&Q. 

Body  rather  short  and  thick-set,  the  back  not  greatly  arched.  Head 
fcther  heavy,  the  mnzzle  blnnt.  Mouth  moderate,  the  jaws  equal,  the 
laxillary  not  reaching  orbit.  Lateral  line  decurved.  Head  3  J ;  depth 
\,  D.  7 ;  A.  9 ;  Lat.  1. 36 ;  12  scales  in  a  transverse  series.  Arkansas 
ad  Red  Rivers.    ( Oirard. ) 

{Leuciscu9  Uirenn*  Baird  &  Girard,Proc.  Acad.  Nat.  Sci.  Phila.  1853,391:  Montana 
ttreiuiB  aud  pnlchella  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  185G,  199,  200 :  L€uci9CU8 
timm$  GUuthcr,  vii,  258. ) 

IS9.  €.  deliciosa  (Grd.)  J.  &  G. 

Body  elliptical,  moderately  compressed.  Head  shortish,  rather  blunt, 
lie  profile  forming  an  even  curve.  Mouth  moderate,  oblique,  the  max- 
Ilary  not  reaching  to  the  eye.  Lateral  line  somewhat  decurved.  Eye 
moderate,  ^  in  head.  Scales  rather  large.  Head  4;  depth  3^.  D.  8; 
A 8;  Lat.  1. 33.  L.  2^  inches.  Streams  in  the  Rio  Orande  region.  (Oi- 
rard,) More  than  one  species  may  be  here  included,  but,  if  so,  they  can- 
not be  recognized  from  Dr.  Girard's  descriptions.  Of  all  of  Girard's 
Mimiance  the  types  of  only  lutrensis  and  proserpina  can  now  be  found. 

(Montana  deliciosa, proserpina,  UnfahUis,  couchiy  ruiilaj  nitida,  and  gracilis  Girard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1856, 199-201.) 

ttS.  C.  aorata  (Grd.)  J.  &  G. 

Body  subfusiform,  compressed,  little  elevated.  Caudal  peduncle 
lather  slender.  Head  rather  blunt  and  heavy.  Mouth  small,  oblique, 
the  upper  jaw  projecting,  maxillary  not  reaching  to  the  eye;  upper  lip 
below  the  level  of  the  pupil.  Lateral  line  little  decurved.  A  dusky 
streak  along  sides.  Head  33 ;  depth  4.  D.  8 ;  A.  8  •,  Lat.  1.  37.  L.  2i 
inches.    Piedrapainte,  New  Mexico.    (Girard.) 

{Moniana  aurata  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  1850,  *200.) 

ttl.  €.  formosa  (Girard)  J.  &  G. 

Body  elliptic,  compressed.    Head  small,  rather  slender  and  i>ointe<L 
iJoath  moderate,  oblique,  the  maxillary  barely  reaching  orbit ;  upi>er 
lip  on  the  level  of  the  pupO.    Eye  large,  4  in  liea<l.    Lateral  line  d**- 
cnrvwl.    Scales  small.    Dorsal  fin  rather  high.     Head.  44;  dejrtli  .'i'^. 
D.8;  A.  0 ;  Lat.  1.  49.    L.  2J  inches.    Rio  Minibres,  Mexico.    (Girard.) 
[f  we  may  trust  Girard's  figure,  this  species  is  well  distinguinhed  by  tU^t 
mall  .size  of  the  scales. 

(Montana  formosa  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1836, 201.) 
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*•  Teeth  1,4-4,1. 

b.  Teeth  with  edges  more  or  less  serrate  orcrenate  (usually  without  grinding 8Q^ 

face).     {Cyprinella  Girard.*) 
c.  Dorsal  fin  without  couspicnous  black  blotch  ou  it-s  upper  poeterior  royi. 
d.  No  cou8X)icuoii8  black  npot  at  base  of  caudal. 

<*.  Body  very  deep,  compressed,  the  depth  forming  abont  a  third  of 
the  leiif^th. 

335.  C.  umbrosa  (Grd.)  J.  <&  G. 

Body  abort,  the  back  very  much  arched.  Caudal  peduncle  robost 
Head  short  and  deep,  blnntiah.  Eye  large,  4  in  head.  Mouth  moderate, 
quite  oblique,  the  jaws  about  equal,  tbe  maxillary  nearly  reaching  the 
front  of  the  eye  j  the  upper  lip  on  the  level  of  the  pupil.  Lateral  line 
decurved.  Fins  rather  low.  Coloration  plain  in  spirits.  Head  ij; 
depths.  D. 8 ;  A.  9 ;  scales 8-42-5.  L. 3^ inches.  Arkansas, etc.  (W 
rard,) 

(CyprineUa  umbrosa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 107,  and  U.  8. Pae.B.B. 
Surv.x,2C6.) 

!I36,  C.  bubalina  CB.  <&  G.)  J.  <&  G. 

Form  of  the  preceding,  but  the  caudal  peduncle  slender.  Eye  large, 
3J  in  head.  Jaws  equal.  Lateral  line  decurved.  This  species  appears 
to  differ  from  the  preceding  chiefly  in  its  larger  scales.  Head  4 ;  depth 
3.  D.  8;  A.9;  scale8  6-3G-3.  L.  3  inches.  Red  River,  Arkansas.  (Qi' 
rard.) 

(I^Hciacua  buhalinus  B.  <fe  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  391 :  CyprindUhiAt' 
Una  Girard,  U.  S.  Pac.  R.  K.  Siirv.  x,  i>ti5 :  Ciiprindla  bechcithi  Grd.  Proc.  Acad.  Nat, 
Sci.  Phila.  1?:^>,  2C7.) 

237.  C.  fifannisoni  (Grd.)  J.  <&  G 

Body  shoit  and  compressed,  the  back  arched,  but  less  so  than  in  the 
preceding.  Head  small.  Caudal  peduncle  moderate.  Maxillary  reach- 
ing nearly  to  eye.  Eye  moderate,  3.J  in  bend.  Ventrals  in  advance  (rf 
dorsal.  Coloration  plain  in  spirits.  Head  4J;  depth  3.  D.  8;  A.  9} 
Lat.  1.  34.    L.  2.J  inches.    Cottonwood  Creek,  Utah. 

w.  Boily  Mleud«^rer,  the  dcx>tli  3^-4^  in  length. 

a3§.  €•  suavis  (Grd.)  J.  &  G. 

Body  short,  compressed,  the  back  slightly  arched.  Mouth  obliqne. 
Eye  4  in  head.  Maxillary  not  quite  reaching  eye.  Scales  moderate. 
Lateral  line  gently  curved.  Coloration  i)lain  in  spirits.  "  By  its  gen- 
eral form  and  appearance)  this  species  establishes  a  transition  between 


*  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18GG,  196 :   type  LenciwM  huhGUiiMS  Baiid  A 
Qirard.   (Latin  cyprinella,  a  little  carp.) 
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kC;  probably  brilliant  in  life.  Head  4j^^  depth  3^.  D.  8;  A.  0; 
iles  6-40-4.    Sagar-loaf  Creek,  Arkansas.    ( Oirard.) 

t^ffrimaia  wkippUi  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856, 198,  and  U.  S.  Poc.  R. 
Burr.  x,!^0.) 

Teeth  with  narrow  grinding  sorface.    {Photogenia  Cope.*) 

i9.  C.  analostana  (Grd.)  J.  &  Q.^SUver-fm, 

Body  moderately  elongate,  somewhat  compressed,  the  dorsal  and  ven* 
A  outlines  regularly  and  gently  arched.  Head  rather  short  and  deep. 
Both  rather  small,  quite  oblique,  the  lower  jaw  received  within  the 
1^  when  the  mouth  is  closed.  Eye  small,  4^  in  head.  Leaden  sil- 
ly, bluish  in  the  males ;  edges  of  scales  dusky ;  a  dark  vertebral  line; 
targe  black  spot  on  the  upper  posterior  part  of  the  dorsal.  Paired 
m  and  lower  part  of  belly,  as  well  as  the  tips  of  the  anal  and  caudal, 
d  the  front  and  upper  parts  of  the  dorsal,  charged  with  clear  satin- 
liite  pigment  in  males  in  the  spring ;  in  full  breeding  dress  the  dorsal 
gment  with  a  greenish  lustre ;  no  creamy  band  at  base  of  caudal ; 
iles  with  the  head  and  front  covered  with  small  tubercles.  Head  4^; 
ipth  4.  D.  8 ;  A.  8 ;  scales  5-38-3 ;  teeth  1,  4-4,  1,  the  edges  more 
rless  distinctly  serrate.  L.  4  inches.  Pennsylvania  and  Central  New 
Otk  to  Mississippi  Valley  ;  abundant. 

{Cjfprimeila  analostana  Girurd,  Proc.  Acad.  Nat.  Sci.  Pkila.  1859,  38 :  Luxilus  kentuijki' 
ii»  Kirtland,  liost.  Journ.  Nat.  Hist,  v,  27  (not  of  Ruf.) :  HypsilepU  kentackkmis  Cope, 
fpr.  Peon.  371 :  Leticiscua  a na/oston u«  Glinther,  v  11,256:  Fhotogcnsia  npilop^^rus  Qo\k\ 
fpr.  Penu.  378:  LeudscuH  apiloptarua  GUuthor,  vil,254.) 

L  Teeth  with  entire  edges  (in  the  adult).     (Erogala  Jordan.!) 
k.  Teeth  with  a  narrow  grinding  surface;  anal  short. 

M*  €•  i^alactara  (Cope)  J.  <&  G.—MUkg-tailftd  Shiner. 
Body  fusiform,  moderately  elongate,  not  greatly  compressed.  Mouth 
tther  large,  jaws  nearly  horizontal,  the  upper  projecting  beyond  the 
•wer.  Scales  less  closely  imbricated  than  in  the  preceding.  Lateral 
ae  little  decurved.  Eye  small.  Steel  blue  above,  silvery  below ;  dorsal 
ith  a  black  blotch  on  its  posterior  rays;  caudal  fin  conspicuously 
camy  yellow  at  base,  then  dusky,  stales  with  the  belly,  paired  fins, 
id  especially  the  tips  of  the  vertical  fins  charged  with  milk-white  pig- 
ent^n  the  spring,  the  head  and  front  then  covered  with  small  tubercles, 
i  high  coloration  the  anal  and  caudal  are  sometimes  pale  reddish.    Fe- 

^Cope,  Cypr.  Penn.  1866,  378:  type  PhotogeniH  npilopttrus  Cojie  =  Cgprinella  analo- 
mm  Old.     (^f  light;  /fwdw,  to  he  horn.) 

JordAO,  BuU.  U.  S.  Nat.  Miis.  xii,  20,  1878 :  type  Photogenia  stigmaturua  Jor.  (ipf 
iag-time ;  yaXa,  milk.) 
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not  reaching  to  the  eye.  Ventrals  iu  advance  of  dorsal.  Fins  moderate. 
Coloration  jilain  in  spirits,  except  the  black  candal  spot  j  sides  silvery. 
Head  4 J  j  depth  3g.    D.  8 ;  A.  7 ; "  Lat.  1. 46,    Rio  Seco,  Texas.    (Oirarl) 

iCyprinella  notata  G.rard,  Proc.  Acml.  Nat.  Sci.  Pliila.  185G,  193,  and  U.  S.  Pac  R.  R. 
Burv.x,  2G9.) 


I.  C.  venosta  (Grd.)  J.  &  6. 
Body  slender,  as  in  C  tnacrostoma.  Head  long  and  rather  pointed, 
the  snout  subconical.  Mouth  large,  oblique,  the  maxillary  scarcely 
reaching  to  the  eye.  Eye  large,  3  J  in  head.  Fins  moderate  j  the  dor- 
sal behind  ventrals.  Coloration  plain  in  spirits,  except  the  caudal  spot; 
sides  mostly  silvery.  Head  4J ;  depth  4.  D.  8 ;  A.  8 ;  scales  7-37-3 
(36  in  type  of  C.  texana).    Rivers  of  Texas. 

(Cyprinella  venusta  and  texana  Girard,  Proc.  Acad. Nat.  Sci.  Pkila.  1856,  1U8,  andU. 
8.  Mex.  BouDd.  Surv.  Iclith.  54,55.) 

cc.  Dorsal  fin  elevated,  with  a  conspicuous  black  blotch  on  its  upper  posterior  nyi 
(obsolete  in  youu^  exaai])le8). 
/.  A  conspicuous  black  spot  at  base  of  candal. 

245.  €•  calliara  .Ionian. 

Body  elongated,  compressed,  elevated  in  the  middle,  the  profile  be- 
fore the  dorsal  curved.  Snout  projecting,  forming  a  dex^ided  angle. 
Head  convex  above,  densely  tuberculate  in  the  males.  Muzzle  rather 
pointed,  overhanging  the  oblique  mouth.  Eye  4  iu  he^id,  less  thanmiu* 
zle  and  interorbital  width.  Dorsal  fin  inserted  slightly  behind  ven- 
trals. Lateral  line  strongly  decurved,  usually  forming  an  abrupt  flexure 
just  in  front  of  the  ventrals.  Color  in  spirits  pale  silvery,  the  dorsal  and 
caudal  blotches  very  strongly  marked.    Head  4f ;  depth  4.    D.  8j  A. 

8;  scaler  6-44-3  5  ^^^^^  ^j  ^-^y  1-    ^'  ^  inches.    Eivers  of  Alabama 
and  Louisiana. 

{Cyprindla  caUiura  Jordan,  Bull.  U.  S.  Nut.  Mus.  x,  61,  1877.) 

ff.  No  conspicuous  black  spot  at  base  of  caudal  fin. 
g.  Teeth  without  grinding  surface. 

246.  €•  Whipple!  (Grd.)  Jor.  &  GUb. 

Body  moderately  elongate,  subfusiform.  Caudal  peduncle  stoutisb 
Head  shortish,  rather  i)ointed.  lilye  large,  4  in  head.  Mouth  litft 
oblique,  the  lower  jaw  included,  maxillary  reaching  to  anterior  rim  o 
the  orbit;  upper  lip  on  a  line  with  lower  border  of  orbit.  Dorsal &< 
very  nearly  opposite  ventrals,  greatly  elevated,  its  height  in  the  nuJ 
more  than  one-fourth  the  length ;  anal  fin  large.  Lateral  line  litUe  d 
curved.     Coloration  in  alcohol  plain,  except  the  conspicnooB  don 
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pot;   probably  brilliant  in  life.    Head  4j^;  depth  3^.    D.  8;   A.  0; 
sales  6-40-4.    Sugar-loaf  Creek,  Arkansas.    ( 0  irard. ) 

{Csj^rinella  wkipplei  Girard,  Proc.  Aoad.  Nat.  Sci.  Phila.  1856, 198,  and  U.  S.  Poc.  R. 
L  Suit.  X,  270.)  ^ 

g.  Teeth  with  narrow  grinding  sorface.    {Photogenis  Cope.*) 

14 Y.  C.  analostana  (6rd.)  J.  <&  Q.^SUrer-fin, 

Body  moderately  elongate,  somewhat  compressed,  the  dorsal  and  ven- 
ial outlines  regularly  and  gently  arched.  Head  rather  short  and  deep, 
tfoath  ratiier  small,  quite  oblique,  the  lower  jaw  received  within  the 
ipper  when  the  mouth  is  closed.  Eye  small,  4^  in  head.  Leaden  sil- 
very, bluish  in  the  males ;  edges  of  scales  dusky ;  a  dark  vertebral  line; 
I  large  black  spot  on  the  upper  posterior  part  of  the  dorsal.  Paired 
ftns  and  lower  part  of  belly,  as  well  as  the  tips  of  the  anal  and  caudal, 
and  the  front  and  upper  parts  of  the  dorsal,  charged  with  clear  satin- 
white  pigment  in  males  in  the  spring ;  in  full  breeding  dress  the  dorsal 
pigment  with  a  greenish  lustre ;  no  creamy  band  at  base  of  caudiil ; 
males  with  the  head  and  front  covered  with  small  tubercles.  Head  4^; 
depths.  D.  8;  A.  8;  scales  5-38-3;  teeth  1,  4-4,  1,  the  edges  more 
or  less  distinctly  serrate.  L.  4  inches.  Pennsylvania  and  Central  New 
York  to  Mississippi  Valley ;  abundant. 

[Cgfrinella  analostana  Girurd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  38 :  Luxilus  kentuiki- 
««#  Kirtland,  Bost.  Jonrn.  Xat.  Hist,  v,  27  (not  of  Ruf.) :  Uypsilepis  kentuckivriBis  Cope, 
^'ypr.  Penn.  371:  Leuciscus  analostan us  Gilnther,  vii,25G:  Photogensis  8pUop*4n'us  Cojk^ 
Cypr.  Penu.  378:  Leuciacus  apilopUfrua  GUuther,  vii,254.) 

M.  Teeth  with  entire  edges  (in  the  adult).     {Erogala  Jordan. t) 
k.  Teeth  with  a  naiTow  grinding  surface;  anal  short. 

^8.  C.  i^alactara  (Cope)  J.  &  G. —Milky-tailed  Shiner, 

Body  fusiform,  moderately  elongate,  not  greatly  compressed.  Mouth 
^ther  large,  jaws  nearly  horizontal,  the  upper  projecting  beyond  the 
fewer.  Scales  less  closely  imbricated  than  in  the  prece<ling.  Lateral 
line  little  decurved.  Eye  small.  Steel  blue  above,  silvery  below ;  dorsal 
with  a  black  blotch  on  its  posterior  rays;  caudal  fin  conspicuously 
creamy  yellow  at  base,  then  dusky.  Males  with  the  belly,  paired  fins, 
ttd  especially  the  tips  of  the  vertical  fins  chargeil  with  milk-white  pig- 
Mitiu  the  spring,  the  head  and  front  then  covered  with  small  tubercles, 
li  high  coloration  the  anal  and  caudal  are  sometimes  pale  reddish.    Fe- 

•Cope,  CypT.  Penn.  1866,  378:  type  Photogenis  »pilopttruff  Coini=  Cyprinella  analo- 
ilna  Grd.    (^,  light ;  yewduy  to  be  bom.) 

t  Jordan,  BulL  U.  S.  Nat.  Mna.  xii,  20,  1878 :  type  Photogenib  stigmaturvt  Jor.  (//p, 
iiisg-tiiiie ;  yaXa,  milk.) 
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males  olivivceous,  obscurely  marked.  Head  4^ ;  depth  4^.  D.  8 ;  A.  8; 
scales  6-41-3 ;  teeth  1,  4-4, 1,  nsually  with  entire  edges.  L.  6-6  inches. 
Cumberland  Eiver  to  Savannah  Eiver;  abundant  in  the  mountain 
streams.  Known  by  its  large  size  and  the  peculiar  yellowish  band 
across  the  caudal. 

(ffypailepis  galacturua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18d7, 160 :  LeuoUwM  kenttuki' 
en 818  Giiather,  vii,  251. ) 

349«  C*  carystoma  Jordan. 

Body  elongate,  compressed,  tapering  toward  the  snout  and  the  long 
caudal  peduncle.  Head  moderate,  larger  than  in  C.  niveoj  rather 
pointed,  wide  on  top  ]  snout  rather  long.  Muzzle  large,  quite  obliqne^ 
the  premaxillaries  on  the  level  of  the  pupil ;  upper  jaw  slightly  the 
longer.  Eye  moderate,  3^  in  head.  Scales  moderate,  rather  doaely 
imbricated,  but  less  so  than  in  0.  analostana.  Pectorals  not  reaehing 
ventrals,  the  latter  about  to  vent ;  vertical  fins  not  esi>eciaUy  elevated. 
Color  olivaceous,  the  sides  bright  silvery,  a  round  black  spot,  nearly 
as  large  as  eye,  at  base  of  caudal;  dorsal  blotch  rather  faint;  donal 
fin  chiefly  yellowish  green,  ferruginous  above,  the  extreme  tip  milky 
white;  caudal  fin  rusty,  with  milk-white  tips;  lower  fins  milk-whitai 
Snout  and  front  in  males  tuberculate ;  minute  tubercles  on  sides  of 
tail.  Head  4i ;  depth  4J.  D.  8 ;  A.  8 ;  scales  6^9-3 ;  teeth  1,  4-4, 1, 
with  narrow  grinding  surfaces,  the  edges  of  which  are  usually  crenate. 
L.  3^-4  inches.     Chattahoochee  River. 

{Photogenis  eurystomM  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.  1876, 356,  ezolusiye  of  tlM 
smaller  speeimens  mentioned,  which  are  Minniliu  zonUtiua;  not  Codoma  ewrysUmok  iot' 
dan.  Bull.  U.  S.  Nat.  Mus.  xii,  A2  =  M\nnUu8  zoni8i\u8 :  Photogenis  Uucopu$  Jordan  4 
Bray  ton,  Ball.  U.  S.  Nat.  Mus.  xii,  41, 1878.) 

350.  C.  nivca  (Cope)  J.  &  G. 

Body  regularly  fusiform,  the  dorsal  outline  more  arched  than  the 
ventral.  Head  conic.  Muzzle  obtuse,  not  projecting.  Month  nearly 
terminal,  slightly  obli(iue,  maxillary  reaching  front  of  eye.  Eye  3J  in 
head.  Coloration  very  pale,  a  narrow  bluish  band  along  the  candd 
peduncle,  fonniug  a  faint  spot  at  the  root  of  the  caudal.  DorsiU  fin  in 
the  males  considerably  elevated,  largely  dusky  on  its  last  rays,  the  rert 
of  the  fin  creamy;  the  tips  of  the  dorsal,  the  tips  of  the  caudal^  and  tlM 
whole  of  the  anal  with  milk-white  pigment.  Males  with  the  snout  and 
ante-dorsal  region  covered  with  small  tubercles.  Head  4^ ;  depth  SJ. 
D.  8;  A.  85  scales  6-39-3;  teeth  1,  4-4, 1,  with  narrow  grinding  mas 
face.    L.  2J  inches.    Basin  of  the  Bantee,  North  and  South  GaroUiUL 

(Hjfbopeit  niveus  Cope,  Proo.  Amer.  Phil.  Soo.  Phila.  1870,460:  PkotogemlM  mlvem  Jm' 
dan  &  Brayton,  BulL  U.  S.  Nat.  Mna.  xii,  20. )  1 
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Teeth  without  distinct  grinding -surface. 
j»  Anal  fin  short,  of  8  or  9  rays. 

k,  A  oonspicnoos  dark  blotch  on  upper  posterior  rays  of  dorsal. 

Z.  Adult  males  with  the  vertical  fins  chiefly  red ;  a  conspicuous  black 
spot  at  base  of  caudal. 

SI.  C.  calUstia  Jordan. 

Body  rather  stout  and  compressed,  rather  heavy  forward,  the  dorsal 

atline  considerably  elevated.    Head  stout  and  rather  blunt,  its  upper 

lart  flattish ;  the  nuptial  tubercles  not  numerous,  arranged  in  a  few  dis- 

inct  longitudinal  rows,  not  scattered  without  order,  as  in  related  species. 

Hoath  large,  nearly  horizontal,  slightly  overlapped  by  the  heavy  snout, 

the  maxillary  reaching  nearly  to  the  eye,  the  premaxillaries  anteriorly  en- 

tiidy  below  the  level  of  the  orbit.    Eye  large,  3|^  in  head.    Scales  large, 

not  very  closely  imbricated,  16  in  front  of  dorsal.    Fins  rather  large, 

tiie  height  of  the  dorsal  in  males  nearly  one-fifth  of  length  of  body. 

Coloration  dark  and  brilliant.    Males  with  the  back  very  dark  steel- 

Hue;  sides  a  clear  silvery  violet ;  belly  and  lower  fins  satin- white.    A 

heavy  black  blotch  on  posterior  part  of  dorsal,  extending  downward  and 

fwming  a  horizontal  bar  at  the  base  of  the  fin ;  the  rest  of  the  fin  ver- 

Bilioii,  except  the  milk-white  tip.    Caudal  fin  bright  red,  yellowish  at 

base,  milky  at  tip;  a  broad  golden  vertebral  band  and  a  reddish  lateral 

streak ;  a  large,  distinct,  round  black  spot  at  base  of  caudal.    Females 

olivaceous,  with  less  black ;  the  fins  dull  reddish.    Head  4^ ;  depth  4f . 

D.S;  A.8;  scales  5-40-3;  teeth  1, 4-4, 1.    L.  4  inches.    Alabama  Basin. 

(?hittogeni$  callUtiua  .Tordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 337 :  Codama  oalliatia  Jor- 
Ami,  Bull.  U.  8.  Nat.  Mus.  xii ,  52. ) 

tS9.  C.  trichroisUa  Jor.  <&  Gilb. 

Body  rather  slender,  compressed.  Head  slender  and  pointed.  Eye 
i&oderate,  3f  in  head.  Mouth  quite  large,  very  oblique,  the  maxillary 
leaching  the  anterior  margin  of  the  eye,  the  premaxillaries  on  the  level 
•f  the  middle  of  the  pupil.  Lateral  line  considerably  decurved,  usually 
vith  an  abrupt  angulation  between  pectorals  and  ventrals.  Nineteen 
icales  before  the  dorsal.  Fins  moderate ;  dorsal  well  behind  ventrals. 
Soptial  tubercles  sparse  on  the  head.  Caudal  peduncle  and  sides  as 
hi  forward  as  the  ventrals  tuberculate  in  spring  males.  Males  bright 
itod-bloe  above ;  sides  bright  white ;  a  large  black  spot  at  base  of  cau- 
U,  precisely  as  in  C  callistia;  dorsal  fin  with  abroad,  dusky,  horizon- 
til  band  at  base,  the  membrane  of  the  last  rays  jet-black,  the  tip  milk- 
rfaite,  the  rest  of  the  fin  of  a  bright,  pale  vermilion-red ;  caudal  rosy, 
k  lips  white ;  anal  and  ventrals  milky.  Females  duller,  but  the  black 
igrldngs  distinct    Head  4|;  depth  44;  scales  6-42-3 ;  teeth  1,  4-4, 1 
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L.  3 j  inches.    Alabama  Basin ;  abundant  in  clear  streams,  with  the 
l)recedin^  and  the  next. 

(Coaoma  trichraiiitia  Jordan  <&  Gilbert,  BuU.U.  S.  Nat. Mus.  xii,  1878, ^.) 

V,  Adult  males  without  red. 

m.  A  very  conspicuous  black  spot  at  base  of  caudal. 

958*  C*  Stifi^matora  .Jordan. — Spotted-tail  Minnow, 

Body  elongate,  fusiform,  compressed.  Head  quite  long,  roiindd 
above,  the  snout  pointed.  Mouth  rather  large,  somewhat  oblique,  over- 
lapped by  the  narrow  upper  jaw.  Eye  small,  4^  in  head ;  iris  white. 
Maxillary  re^aching  beyond  nostrils;  premaxillary  on  the  level  of  lower 
edge  of  pupil.  Scales  large,  closely  imbricated,  20  in  front  of  the  dor- 
sal. Fins  low,  the  dorsal  rather  behind  ventrals,  \t%  height  less  than 
one-fifth  the  length  of  the  body.  Color  pale,  clear  olive ;  black  doreal 
spot  not  very  distinct ;  fins  with  their  tips  charged  with  satin-white 
pigment,  otherwise  plain ;  a  very  distinct,  large,  oblong  or  quadrate  jet- 
black  spot  at  base  of  caudal,  the  color  extending  up  on  the  rays.  Tkia 
Hi>ot  is  visible  on  all  specimens,  and  is  larger  than  in  any  other  of  our 
Cyprinidce;  its  length  about  one-third  that  of  the  head.  First  ny  of 
dorsal  dark  in  front;  males  with  an  obsolete  black  spot  on  the  middle 
of  the  sides  in  front  of  the  dorsad,  as  is  often  seen  in  CharacinidtBj  the 
head,  etc.,  tuberculate  in  spring.  Head  4J;  dei>th  4 J.  D.  8;  A.  8; 
scales  7-42-3;  teeth  1, 4-4, 1.  L.  4.}  inches.  Alabama  and  Mississippi; 
very  abundant.  The  largest  species  of  this  section  of  the  genus  and 
one  of  the  most  gnieeful. 

(  PhotogeniH  atigmaturus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  T.  1876,  uH? :  Codama  8ii§mtr 
turti  Jonlan,  BuU.  U.  S.  Nat.  Mus.  xii,  i)*2 :  Luxilus  chictuacenaiti  llay,  Proc.  U.  S. Nat  Mu 

1^60,500.) 

mm.  No  conspicuous  black  spot  at  base  of  caudaL 


954.  C  cierulea  .Jordan. 

Body  fusiform,  somewhat  elongate,  moilerately  compressed.    Head 
moilerato.    Snout  rather  pointed,  overlapping  the  small,  oblique  month, 
niaxillaries  reaching  nostrils,  premaxillaries  below  level  of  pupiL    EjB 
moilerate,  lU  in  head.    Scales  firm,  15  in  fnmt  of  dorsal.     Lptend  liiM 
decurved.     Fins  all  high,  the  height  of  the  dorsal  nearly  one-fifth  the 
length  of   the  fish;  dorsiil    iK'hind  ventnils.      Males  with  the  bdobI 
thickly  tulH»reulate.    Color  bright  steel-blue;    the  sides  and  belly  ail- 
very  white ;  a  very  distinct  lateral  l>and  of  a  bright  blue-green  ookir, 
most  distinct  |K>8teriorly,  and  forming  a  spot  at  the  base  of  the  caudal 
fin;  dorsal  blotch  rather  faint  and  diffuse;  tips  of  dorsal,  anal,  and 
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ndal  charged  with  satin- white  pigment  ^  the  fins  otherwise  all  of  a 
ear,  bright  yellow.  Females  and  young  with  the  markings  obscure, 
le  blue  lateral  band  usually  evident  Head  4^;  depth  4f.  D.  8;  A« 
;  scales  6-^38-3;  teeth  1,  4-4,  1.    L.  3  inches.    Alabama  Basin. 

{Pkotogeni9  caruletu  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 338:  Codoma  ocerulea  Jor- 
iD,BaU.  U.  S.  Nat.  Mas.  xii,  52, 1878.) 

IM.  €•  Chloristia  Jordan  <&  Brayton. 

Body  short  and  deep,  strongly  compressed,  the  form  ellijitical,  as  in 
?.  jyrrhomelaSj  but  rather  deeper.  Head  rather  small  and  pointed, 
foath  quite  oblique,  the  maxillary  not  reaching  the  line  of  the  orbit, 
keapper  jaw  projecting  beyond  the  lower,  premaxillary  on  the  level  of 
hb pupil.  Eye  small,  less  than  snout,  4  in  head.  Lateral  line  decurved. 
Fins  moderate.  Nuptial  tubercles  covering  the  whole  body,  except  the 
pee  anterior  to  the  ventrals  and  below  the  lateral  line;  those  on  the 
tM)dy  much  smaller  than  those  on  the  head.  Coloration  dark  steel-blue; 
I  very  distinct  blue  stripe  along  each  side  of  caudal  peduncle ;  back  clear 
^d;  lower  part  of  sides  abruptly  milk-white;  black  dorsal  blotch  large, 
the  lower  part  of  the  tin  with  bright  pale-green  pigment,  the  tip  milky ; 
auidal  dusky,  its  tips  milky,  its  base  pale;  anal  and  ventrals  milky,  a 
Uot  dusky  spot  on  last  rays  of  anal ;  iris  white.  Females  slenderer  and 
lees  brightly  colored;  no  caudal  spot.  Ilead  4;  depth  4.  D.  7;  A.  8; 
wales  5-37-3 ;  teeth  1, 4-4, 1.  L.  3  inches.  Santee  Basin,  South  Caro- 
lina. 

(OOoma  chloristia  .Tordau  &  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  21, 1878.) 
U;  No  dark  blotch  on  upper  posterior  part  of  dorsal. 
IM.  €•  zonata  (Agaasiz)  Jor.  &  Gilb. 

Physiognomy  of  Ceratichthys  dissimilis.  Body  elongate,  not  elevated. 
Read  elongate.  Mouth  small,  nearly  horizontal,  the  maxillary  reaching 
bejond  line  of  orbit,  the  mandible  somewhat  projecting.  Eegion  in 
hmt  of  dorsal  fin  more  or  less  bare  of  scales.  Eye  large,  3^  in  bead. 
IKvsal  beginning  opposite  ventrals,  nearer  snout  than  base  of  caudal. 
Xivaceous  silvery  below;  a  broad,  silvery  lateral  band,  with  dark 
liecks ;  Hides  of  head  with  black  specks ;  a  dark  vertebral  band.  Head 
;  depth  4J.  D.  7 ;  A.  8 ;  scales  6-36-4;  teeth  1,  4-4, 1.  L.  3  inches. 
laitb  Platte  River  (Cope) ;  Osage  River  (Agassiz). 

(AlhrnmuM  zonatuM  Putnam,  Bull.  Mus.  Comp.  Zoiil.  i,  9,  1803 :   Phoiogenis  piptolepis 
tpr,  Hayden's  Geol.  Surv.  Terr.  Wyom.   1870,  4'^ :   Leuciscua  zanatua  GUnther,  vii, 
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Jj,  Anal  fin  long,  of  10  or  11  rays ;  fins  high. 

257.  €•  xsenura  Jordan. 

Body  moderately  elongate,  subfasifonn,  heavy  forwards.  Head  heavy, 
somewhat  elongate,  rounded  above.    Mouth  large,  oblique,  the  lower 
jaw  included,  maxillary  reaching  almost  to  orbit,  premaxillary  on  levd 
of  upper  part  of  pupil.    Eye  large,  3  J  in  head.    Fins  all  rather  low,  the 
height  of  the  dorsal  fin,  even  in  the  males,  only  two-thirds  the  length  of 
head ;  caudal  fin  large.    Color  dark  steel-blue ;  silvery  below ;  a  flEunt 
black  spot  at  base  of  caudal ;  scales  above  dark-edged.    Males  with 
the  fins  mostly  bright  crimson ;  the  dorsal  largely  black  at  its  upper 
posterior  part;  dorsal,  anal,  and  caudal  fins  with  white  pigment;  bdlj 
and  bases  of  the  lower  fins  likewise  pigmented ;  head  and  caudal  pe* 
duncle  tuberculate  in  spring.    Head  4;  depth  3}.    D.  8;  A.  10;  scalei 
6-39-3 ;  teeth  1,  4-4, 1.    L.  3  inches.    Altamaha  Basin,  Georgia ;  locally 
abundant. 

(Minnilus  xanurtu  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  79:   Codoma  xamin 
Jordan,  Bull.  U.  S.  Nat.  Mus.  xii,  52.) 

258.  €•  pyrrhomelas  (Cope)  J.  &  G. 

Body  de«p  and  compressed.    Head  stout,  rather  blunt.    Mouth  ob- 
lique, the  jaws  about  equal,  maxillary  reaching  front  of  orbit.    Eye 
large,  3§-  in  head.    Pectorals  barely  reaching  ventrals,  the  latter  to 
anal ;  dorsal  fin  greatly  elevated,  its  height  in  the  male  as  great  ai 
length  of  head ;  caudal  very  broad  and  long,  its  peduncle  stout  and  com- 
pressed ;  anal  fin  large  and  long.    Coloration  of  the  males  dark  steel* 
blue  above ;  the  scales  darker  edged ;  the  belly  abruptly  milky  white; 
head  pale  reddish ;  snout,  tip  of  lower  jaw,  and  iris  scarlet;  dorsal  diukj 
at  base,  the  usual  large  black  blotch  above,  red  in  front,  and  broadly 
milk-white  at  tip ;  tips  of  the  caudal  milk-white,  next  to  this  a  dusky 
,  crescent,  a  wide  crescent  of  bright  scarlet  inside  of  the  black,  extend- 
ing into  the  two  lobes  of  the  fin ;  base  of  caudal  pale ;  anterior  regkNi 
and  sides  of  caudal  peduncle  with  rather  large  tubercles.     Females 
duller.    Head  4 ;  depth  3 J.    D.  8 ;  A.  10 ;  scales  6-35-3 ;  teeth  1,  4-4, 1. 
L.  3J  inches.    Santee  Basin ;  very  abundant.    The  most  ornate  of  our 
Cyprinid(c. 

{Photogenis  pyrrhomelas  Cope,  Proc.  Ainer.  Phil.  Soc.  Phila.  1870,  463:  Codoma  j»|f- 
rhomclaa  Jorduu  &  Bray  ton,  Bull.  U.  S.  Nat.  Mus.  xii,  22,  1678.) 

259.  €•  hypsM^loptera  (GUnther)  J.  &,  G. 

Body  short,  much  compressed,  the  back  elevated.    Head  shorty  flat- 
tened above,  the  muzzle  pointed.    Mouth  large,  very  obliqaei  the  Jaws. 
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jnst  equal.    Eye  large^  3  in  head,  about  equal  to  snout  and  to  int^rorbital 
space.     ScsJes  with  the  exposed  surfaces  very  narrow.    Lateral  line 
much  decorved;  16  large  scales  before  dorsaL    Dorsal  fin  inserted  en- 
tiiely  behind  the  ventrals,  greatly  elevated,  its  longest  ray  a  little  longer 
than  head ;  anal  fin  also  very  high  and  very  long,  extending  almost  to 
base  of  caudal ;  these  fins  somewhat  lower  in  the  females.    Color  sil- 
very; the  dorsal  blotch  conspicuous;  a  distinct  black  caudal  spot, 
amaller  than  eye  and  deeper  than  long ;  sides  with  a  silvery  band  which 
passes  around  the  nose,  below  this  a  dusky  band.    Breeding  colors  un- 
known.   Head  4^ ;  depth  4.    D.  8 ;  A.  11 ;  scales  ^6-3£k3  ;  teeth  1, 4-4, 1. 
L  2|  inches.    Southern  (Georgia  and  Alabama. 

(AWmrmma  /armo9UB  Putoam,  Ball.  Mus.  Comp.  Zool.  i,  9, 1863  (not  Montana  farmosa 
Old.):  LemH^oua  Xgp9eloptfrua  GUntber,  yii,  255:  PKotogenia  grandijpinnis  Jordan,  BaU. 
U.  S.  Nat.  MoA.  X,  est,  1877.) 

8«.~llIIlVlirU.US  Rafinesqne. 

Shiners. 

{ftyairopU  Rafinesque,  1818;  MinniluB,  Luxilue,  and  PlargyrusR&fineaqxxe;  HypHUpU 
Baiid ;  AlhumeUuB  and  Alburnop»  Girard ;  Lythrwrut  and  Hydrophlox  Jordan.) 

(lUfinesqae,  Ichth.  Oh.  1820,  47:  type  M%nnilu»  dinemuB  Raf.) 

Body  oblong  or  elongate^  more  or  less  compressed.    Mouth  normal^ 

BosUy  terminal  and  oblique.     No  barbels.    Teeth  2,  4-4,  2,  sharp- 

I    edged  or  with  a  narrow  grinding  surface.    Scales  usually  large,  often 

dosely  imbricated.    Lateral  line  complete,  usually  decurved.    Dorsal 

fa  inserted  above,  or  more  usually  behind,  the  ventrals;  anal  fin  short 

or  somewhat  elongate.    Abdomen  rounded.    Coloration  often  brilliant, 

tbe  males  in  spring  usually  with  red  fins  and  the  head  with  small  tu- 

bodes.    A  very  large  group  of  small  fishes,  especially  characteristic  of 

tfce  finesh  waters  of  the  Eastern  United  States.    Various  attempts  have 

been  made  to  divide  this  group  into  natural  genera,  but  the  gradation 

IhMn  one  type  to  another  is  very  perfect.    (English  minnow ;  French 

memUse;  from  Latin  minus^  small.) 

This  group  may  be  subdivided  as  follows : 

(Anal  fin  short,  ita  rays  7-9  (sometimes  10  in  M,  zonistius). 
*  Scales  large,  35-50  in  tlie  lateral  line, 
t  Teeth  with  the  grinding  surface  more  or  less  developed. 
X  Species  attaining  a  large  size,  with  the  scales  along  the  flanks  nearly  twice  as 

deep  as  long,  and  so  closely  imbricated  that  the  exposed  sur- 
faces are  very  narrow ;  back  elevated  and  convex  in  the  a<lult ; 
lower  jaw  included ;  dorsal  fin  over  ventrals  (Luxilus  Raf.). 

comutuB,  aelene. 
tt  Species  of  moderate  size,  with  the  scales  short  and  deep)  but  less  closely  im- 
bricated than  in  the  preceding ;  body  elongate,  not  much  ele- 
vated ;  month  large,  oblique,  the  lower  jaw  projecting;  dor- 
sal fin  inserted  behind  ventrals coooogenUj  zonUtiui, 
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XX  f  Species  of  small  size,  with  the  scales  not  much  deeper  than  long,  lesBclnsdy 

imhricatiid ;  body  oblong  or  elongate,  little  elevated ;  mottth 
moderate,  oblique  or  horizontal ;  dorsal  fin  inserted  close  be- 
hind ventrals;  nuptial  colors  mostly  brilliant  (Auiuufon 

Grd.). 
roseuSf  ruhricroceus,  luHpinniSf  ohlarocepKalHSf   ekilitiet^   ekalffbanit 
chrosomutiy  xnftiocephaiusj  plumheoluSf  lacerU>9mMf  Bkumardi,  hknwhu, 
ft  Teeth  without  evident  grinding  surface. 

a.  Teeth  with  the  edges  serrate;  scales  closely  imbricated eerconUfmt, 

aa.  Teeth  not  Hcrratv;  scales  loosely  imbricated,  scarcely  higher  than  loDg. 
b.  Dorsal  fin  iuHcrtcd  directly  over  the  ventrals;  anal  rays  7-9;  eye  ▼ay 
large ;  scales  large  CEpisema^'  Cope  &  Jordan). 

ariammue,  8cahr%cep9,  jfjuutUy  Ifueioim, 

hh.  Dorsal  inserted  behind  ventrals altipinnU^  amdbUis,  wtegmUft, 

**  Scales  small,  about  r>5  in  the  lateral  line bmttaimSf  UmpaHOgamt, 

ii  Anal  tin  more  or  less  elongate,  its  rays  10-14. 

c.  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with 
the  exposed  edges  deep,  as  in  Codoma  and  Luxilu$;  scakiia 
front  of  dorsal  small ;  teeth  with  grinding  surface  more  « 
lesrt  develope<l.     (LYTDRURrs  Jordan.) 
d,  A  black  spot  at  base  of  dorsal  in  front. 

cifanocejihalui*,  atripea,  diplonmiua,  ardetiSf  punetulttm, 

dd.  A  black  spot  at  the  upper  anterior  part  of  dorsal rmbripiumL 

ddd.  No  distinct  black  spot  on  the  dorsal. 

e.  Bixly  short  and  deep btihu, 

ee.  IWdy  slender  and  elongate matmHnut,  Hnt 

ce.  Scales  comparatively  large,  not  higher  than  long,  and  not  closely  im- 
bricated ;  scales  in  front  of  dorsal  large ;  teeth  without  grind- 
ing surface.     (MixxiLrs.) 

/.  Anal  tin  long,  with  about  14  rays oligtufkk 

ff.  Anal  fin  moderate,  its  rays  10  or  11. 

g.  Scales  above  lateral  line  in  about  9  series wmbraUlk, 

gg.  Scales  above  lateral  line  in  '>-7  series. 
A.  Ventral  fins  reaching  beyond  middle  of  dorsaL  . 

9cepticnSf  photogenic y  telncopuBf  stilbiuSf  perwhromui^  rw 

helluBf  dintMMSf  ruhrffrautf  jewusmtti, 
hh.  Ventral  fins  scarcely  reaching  beyond  ftont  of  dorsal. 

i  Anal  fin  short,  its  rays  7-9  (rarely  10). 

*  Scales  large,  3r>-50  in  the  lateral  line. 

t  Teeth  with  the  grinding  surface  more  or  less  developed. 

\  Species  attaining  a  large  size,  with  the  scales  along  the  flanks  Miri/ 
twice  as  dc«>p  as  long,  and  so  closely  imbricated  that  the  esptisiMl  MB*- 
faces  are  vf>ry  narrow  ;  back  elevated  and  convex  in  the  adult  mftk; 
the  lower  Jaw  included;  dorsal  fin  inserted  directly  oppoeite  ventnlfc 
{LuxiluM  Kaf.*) 

960.  :?I.  cornutUK(Mitchill).T.  &  G.^Shimr;  Rtdfin;  Dace, 

BcKly  elongate  in  the  .voung,  in  the  ndult  short,  compresfMMl,  with 
the  anterior  dorsal  region  nuich  swollen  and  gibbous.    Head  ratber 
heavy,  compressed,  rounded  Ix^tween  the  eyes,  the  snout  blontisk* 
Mouth  nio^lerate,  nearly  horizontal,  the  jaws  nearly  eqiial|  the  lotrtt^^ 
somewhat  included.     Eye  moderate,  4-5  in  head,  maxillary  scared' 

* Kafinesque,  Ichth.  Oh.  ItiaM),  47 :  type  LuxUiuckrjfiOcephalu$B»i,=CgfHmmn 
Hitch.    (From  Latin  2iix,Ught  =  << Shiner".)    {=  MgptiUpU  BaML) 
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thing  front  of  eye,  the  premaxillaries  below  the  level  of  the  eye. 
I6B  always  deeper  than  long  on  the  flanks,  becoming  extremely 
in  the  adults  Lateral  line  decurved.  Dorsal  moderate,  inserted 
ectly  o^er  the  ventrals  in  the  young,  thrown  somewhat  backward  in 
5  adult  by  the  growth  of  the  postoccipital  region.  Pectorals  barely 
not  reaching  ventrals,  the  latter  about  to  vent.  Kegion  in  front  of 
>r8al  typically  with  about  23  scales.  Coloration  dark  steel-blue  above; 
le  scales  with  dusky  edges,  the  bases  also  dusky ;  a  gilt  line  along  the 
lUik  and  one  along  each  side,  these  distinct  only  when  the  fish  is  in  the 
irter ;  belly  and  lower  part  of  the  side^  silyery,  or  bright  rosy  in  spring 
lales ;  dorsal  fin  somewhat  dusky ;  other  fins  plain ;  the  lower  fins  all 
0^  in  spring  males ;  head  dark  above ;  a  dark  shade  behind  scapula  *, 
owerjawand  region  in  front  of  dorsal  to  the  tip  of  the  snout  covered 
rith  small  tubercles  in  spring  males ;  female  and  young  fishes  are  plain 
liiTaoeons  above  and  silver^'  below.  Head  4^ ;  depth  3J,  varying  much 
fith  age.  D.  8 ;  A.  9 ;  scales  C-41-3 ;  teeth  2,  4-4,  2,  with  rather  nar- 
ow  grinding  surface.  L.  5-8  inches.  Entire  region  east  of  the  Kocky 
tfoantains  excepting  the  South  Atlantic  States  add  Texas;  almost 
(Teiywhere  the  most  abundant  fish  in  small  streams.  Its  variations 
ne  iipreat.    The  following  forms  are  worth  distinguishing  by  name. 

rir.  yibbas  Cope. 

Sixteen  scales  before  the  dorsal  fin.  Anterior  dorsal  region  in  the 
wles  extremely  short  and  swollen ;  the  base  of  the  dorsal  therefore 
rery  oblique.    Michigan  to  Kentucky ;  common. 

{Hjfpttil^iM  cornutH8  gibhuB  Cope,  Proc.  Acad.  Nat.  Sci.  Pliila.  18G7,  158.) 
t> V.  frontalis  Agassiz. 

Fifteen  to  eighteen  scales  in  front  of  dorsal.  Head  heavy.  Body 
Im8  gibbous  than  in  the  preceding.    Great  Lake  Kegion,  etc. 

{UuciscuB  frontalis  and  gracilis  Agassiz,  Lake  Superior,  3G8,  370.) 
Xu.  cerasinns  Cope. 

Sixteen  scales  before  dorsal ;  scales  C-40-3.  Head  4  in  length.  Eye 
Ittge,  3J  in  head.  Colors  very  brilliant,  in  high  coloration  entirely  red. 
Boauoke  River. 

{Btptilefns  comutus  cerasinus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1867,  159.) 
V  eorniiia8« 

Above  described.  The  scales  22-25  in  front  of  dorsal  fin.  Every- 
^kfe  abundant 

L  (C|pHitM  eomutus  Mitcbill,  Amcr.  Month.  Ma<^.  i,  324:  ITgpsilepis  cornutus  Cope, 
^'^  Acad.  Nat.  Sci.  Phila.  18G7, 156 :  Plargyrus  typicus  and  howmani  Girard,  Proc.  Acad. 
Bci.  Phila.  1856,  196:  Plargyrus  argentaius  Girard,  1.  c.  212:  Leuciscus  cornutus 
ler,  Tii,M9:  Luxilus  ohrysooephalus  Raf.  Ichth.  Oh.  1820,  47.) 
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ile  of  the  eye,  the  maxillary  reaching  the  front  of  orbit.  Kye  very 
p^  longer  than  snoat,  3J  in  head.  Scales  not  very  closely  imbricated  i 
toeo  in  front  of  dorsaL  Lateral  line  strongly  decnrved.  Fins  mod- 
fty  pectorals  scarcely  reaching  ventrals.  Steel-blue  above ;  sides  with 
Mferable  coppery  lastre ;  dorsal  fin  with  a  sharp  jet-black  horizontal 
•bout  half  way  up,  reddish  in  yoting  fishes,  the  tips  of  the  fin  some- 
Ik  milky,  the  base  pale;  a  round  black  spot  nearly  as  large  as  the 
pt  the  base  of  the  caudal ;  anal  fin  plain ;  caudal  fin  dull  ferruginous 
iepole  at  base  as  in  Jf.  ooccogenisj  milky  at  tip ;  back  and  sides  with 
I  lines,  as  in  if.  comutusj  the  former  becoming  dark  after  death;  a 
i|  red  bar  down  the  cheeks  as  in  M.  coccogenis;  a  dark  humeral  bar ; 
jfm  with  the  snout  tuberculate ;  females  plain,  so  much  resembling 
)lm  eur^tomaj  from  the  same  waters,  that  the  two  species  have  been 
fimnded.  Head  3^ ;  depth  3}.  Scales  7-40-3 ;  teeth  2,  4-4,  2,  with 
J  narrow  grinding  surface  on  one  or  two  of  them.  L.  4  inches. 
^Uahoochee  River,  the  tjrpical  examples  from  Suwannee  Greek. 


eury9toma  Jordan  &,  Brajrton,  Bull.  U.  S.  Nat.  Mus.  xii,  42,  1878,  excl.  syn. 
^  Phofogenis  emrjfstomus  Jordan):  XmxiZim  zonistius  Jordan,  Proc.  U.  8.  Nat.  Miui. 
^839.) 

^eciea  of  small  size,  with  the  scales  not  mnch  deeper  than  long,  less  closely  im- 
bricated ;  body  oblong  or  elongate,  little  elevated ;  mouth  moderate,  oblique 
or  horizontal ;  dorsal  lin  inserted  close  behind  veutrals;  nuptial  colors  com- 
monly brilliant.     iAlhumops  Grd.*) 

!•  BI«  roseus  Jordan. 

•ody  short  and  stout,  little  compressed.    Head  rather  short,  thick, 

^^y   rounded.    Mouth  moderate,  slightly  oblique,  the  jaws  about 

•I-     Eye  large,  nearly  3  in  head,  about  equal  to  muzzle,  a  little  less 

broad  interorbital  space.    Fifteen  scales  before  dorsal  fin ;  dor- 

*6n,  directly  over  ventrals.    Olivaceous  j  scales  dark-edged ;  a 

P  unibeous  lateral  band  5  lips  black ;  a  dark  caudal  spot;  a  dark 

iiie;  anal  region  dusted  with  dark  points;  cheeks  and  belly 

i^^         ^^  ^^th  the  dorsal,  anal,  caudal,  and  pectorals  mostly  rosy 

5  .   ^  ^  ^  ^^ heady  and  tip  of  snout  red.    Head  ^ ;  depth  ^.   Scales 

fm^  r»,  '  '^—^9  ^«    L.  2J  inches.    Notalbany  River,  Louisiana. 

**^*^^ao,  Bull. U.S. Nat. Mn8.x, 01, 1877.) 


HlOc/«     ^^0#?^«»S  (Cope)  J.  &  G.—Red  Fall-fish, 

'O^  ^^ly  ^^^oxigate,  somewhat  compressed.  Head  compara- 
^ay.  ^  t:J^  ^x*  pointed.  Mouth  rather  large,  oblique,  the  jaws 
^Xe     ^^^^'^^^j  as  long  as  snout,  3J  in  head,  premazil 


-     Sci.  Phila.  1856,  194 :  type  Alhmrnof  hltmniwM  Gb 
C  ^=:^  MjfdropMax  Jor.) 
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rather  bdow  pupil,  maxillary  reaching  beyond  front  of  orbit.  Lata 
line  soinewLat  cleciirvecl.  Nineteen  scales  in  front  of  dorsal.  Dondl 
sorted  somewhat  behind  ventrals.     Females  plain  olivaceous.   }|^ 

dark  ste^il-blne,  a  dark  lateral  band  of  coaly  punetnlntions,  wbieh 
usually  distinct  on  the  anterior  part  of  the  body,  and  p;isse.s  thrQi| 
the  eye  around  the  snout ;  fins  alf  rich,  clear  re<l,  the  dorsal  crinai 
the  caudal  i)nik,  the  lower  fins  scarlet;  head  pale  red,  the  lower) 
Hushed  as  if  bloody ;  eyes  bluish  or  flushed  with  red  ;  a  lustrous  8ti| 
alon^  sides;  silvery  below.  In  high  coloration  the  whole  body  is  ■ 
or  less  red.  JMales  with  the  head  aud  antedorsal  n*gion  dusted « 
line  white  tubercles.  Head  4;  depth  4i.  D.  8;  A.  9;  scales  7-3* 
ttH^th  2,  4-4,  2,  the  ed^es  of  the  finding  surface  often  serrate.  L 
inches.  Headwaters  of  the  Tennessee  and  Savannah  Kivt^rs.  Ai 
juissingly  beautiful  little  fish,  abounding  in  rock-pools  at  the  fofl 
ease:nles. 

( FliibopHiH  rnhncrovvnH  Cope,  Jonrn.  Acad.  Nat.  Sci.  Phila.  Ip<(>8,  231  :  HydropSJozn 
(TotrttH  .Ionian  «fc  Hrayton,  BuU.  U.  S.  Nat.  Mus.  xii,  :tei,  iy78.) 

266.  in.  lutipiniiiK  Jordan  iV  Brayton. 

l><)<ly  stout  and  rather  strongly  comi>ressed,  the  dorsal  region  «Q 
what  elevated,  the  outline  of  the  back  sloping  each  way  from  theda 
tin.  Head  sliort  an<l  rather  deej),  broad  and  flatfish  above,  the  ran: 
moderately  rounde<l.  Kye  rather  large,  3n  in  head.  Mouth  ratherla: 
but  smaller  than  in  the  i)reeeding,  quite  oblique,  the  niaxillarj'reacl 
to  orbit,  ^landible  inehided.  Eighteen  scales  in  front  of  doi-sal. 
life  clear  olive,  with  very  intense  green  dorsal  and  vertebral  lines; 
inttMisr  metallic  blackish  band  ahmg  sides 5  below  this  the  siilos 
bright  silvery  ;  the  whole  body  in  the  males  bright,  clear  red,  thee 
of  red  berries;  tins  all  bright  golden  yellow ;  tip  of  lower  jaw  bl 
Head  4i ;  de])th  IJ.  D.  8;  A.S;  scales  7-40-3;  teeth  2,  4-4,  2. 
in<-h(\s.     Oconee  liiver,  (reorgia. 

{Iftldrophlox  httiplnnin  .Un-iUiu  S:  nrayton,  Bnll.  U.  S.  Nat.  Mus.  xii,36,  1878.) 

267.  yi.  chlororeplialii!«»  (Ct)i>e)  Jor.  &  Gill>. 

r>ody  stout,  with  dc^ep  caudal  peduncle.    Head  broad,  with  des< 
ing  muzzle.    Mouth  oblique,  the  maxillary  reaching  beyond  line  od 
premaxillary  opposite  lower  margin  of  pupil.     Eyo  lavge,  3  in 
luterorbital  anace  neater  than  mnzzlo.     Liat^raV  \me  modeTOtel 
car-  '  of  dorsal.     Color  olivaceoiMS  « 

^bicti  iotm  a  lateral  band, 
laAfll  f  giQiQiii  vertebral  u 
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9 ;  top  of  head  and  upper  portion  of  cheels  metallic  green ; 
th  the  belly  dork  crimson,  the  whole  body  more  or  less  flushed ; 
d  antedorsal  region  tuberculate;  fins  plain.  Head  4;  depth 
;  A.  8 ;  scales  6-39-3 ;  teeth  2,  4-4,  2  (1,  4-4,  1,  according  to 
.t  we  ilud  2j  4-4, 2  in  numerous  specimens).  L.  2^  inches.  San  tee 
1  North  and  South  Carolina. 

ur  cMlorooephaltu  Cope,  Proo.  Amer.  Phil.  Soc.  Phila.  1870, 461.) 

cUlitleiis  (Cope)  J.  <&  G. 

t  more  clupeoid.  Head  broad  behind.  Occiput  convex.  Muz- 
linate,  greater  than  interorbital  width.  Eye  large,  3  in  head, 
;han  muzzle,  maxillary  extending  beyond  anterior  rim  of  orbit, 
Uaries  opposite  middle  of  pupil.  Lateral  line  strongly  decurved. 
in  small.  Olivaceous;  dorsal  scales  brown-edged;  sides  and 
are  white ;   males  with  the  lips  vermilion ;  a  vermilion  band 

dorsal  and  one  through  anal  fin.  Head  4 ;  depth  5^.  D.  8 ; 
Ales  7^0-2 ;  teeth  2,  4-4,  2.  L.  2  inches.  Yadkin  River,  North 
k     {Cope.) 

(M  MlUicuM  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 462.) 

>  cliatlybieiis  (Cope)  J.  &  G. 

moderately  elongate,  with  rather  abruptly  elevated  baek  and 
caudal  peduncle.  Head  fiat  above,  rather  narrow,  muzzle 
ointed.  Mouth  oblique,  the  lower  jaw  rather  the  longer.  Lat- 
\  decurved.  Eye  large,  3  in  head.  Eighteen  scales  in  front  of 
Brownish  above ;  a  broad,  black,  shining  lateral  band  from 
!;o  base  of  caudal ;  a  light  band  above  it  on  the  muzzle ;  belly 
ilored,  bright  orange  in  spring  males;  fins  plain.  Head  3|. 
L.  8 ;  scales  6-35-3 ;  teeth  2,  4-4,  2.  L.  2  inches.  Delaware 
probably  the  smallest  of  the  genus.    {Cope.) 

rif  ekalybatu  Cope,  Cypr.  Penn.  1866, 383.) 
•  chrosonras  Jordan. 

chubby,  little  compressed,  the  back  somewhat  elevated,  cau- 

iDcle  not  much  contracted.    Head  rather  large,  rounded  above, 

it  somewhat  pointed.    Mouth  moderate,  oblique,  the  upper  jaw 

;«»    Eye  3^  in  head,  as  long  as  muzzle.  Scales  everywhere  large, 

6  tito  dorsal  fin.    Lateral  line  little  decurved.    Clear  hyaline 

i  lih^  with  blue  reflections;  belly,  etc.,  clear  silvery;  a  scarlet 

■Wl|  aiial|  and  base  of  caudal ;  a  narrow  scarlet  bam^ 

DSieies  straight  to  caudal ;  below  this  a  silvery  b 

I  doDg  the  lateral  line,  forming  a  small,  distino 
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Var.  cyaneus  Cope. 

Scales  of  the  dorsal  and  ventral  regions  very  small,  31-40  in  front  at 
the  dorsal  fin.  Scales  10-40-4.  Coloration  extremely  dark ;  bine-black 
above ;  fins  ohiefly  black.    Lake  Superior. 

(Hyp$ilepi8  oomutus  cjfaneus  Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1867,  160.) 


i 


J 


961.  M.  selene  Jordan. 

Body  elongate,  compressed.  Head  short  and  stout,  rounded  aboTe^ 
Mouth  terminal,  oblique,  the  lower  jaw  included.  Muzzle  blunt  and 
short.  Eye  very  large,  3  in  head,  wider  than  snout  and  than  intero^ 
bital  space.  Dorsal  fin  very  high.  Lateral  line  little  decorved.  Brigiil 
steel-blue  above,  with  a  very  distinct  silvery  band  overljring  a  plum- 
beous shade;  a  dark  spot  at  base  of  caudal;  a  dark  vertebral  line; 
cheeks,  belly,  and  iris  white ;  fins  plain,  probably  red  in  spring.  HMd 
4i ;  depth  4^.    Scales  4-40-3 ;  teeth  2,  4-4,  2.    Lake  Superior. 

{Luxilus  selene  Jordan,  Bull.  U.  8.  Nat.  Mob.  x,  60,  1877.) 

It  Species  of  moderate  size,  y^ith  the  scales  short  and  deep,  bat  leas  oloeely  imbrictted 
than  in  the  preceding;  body  eloogate,  not  much  elevated;  moath  Uigtb 
oblique,  the  lower  Jaw  projecting ;  dorsal  fin  inserted  behind  ventrals.  | 

262.  in*  COCCOircnis  (Cope)  JonXan.— Red-cheeked  Shiner, 

Body  elongate,  compressed,  not  at  all  elevated.  Head  straight  and 
rather  pointed.  Mouth  large,  very  oblique,  the  premaxillary  nearly  <m 
a  level  with  the  pupil,  lower  jaw  projecting  beyond  upper,  maxillait 
reaching  past  front  of  eye.  Eye  very  large,  3  J  in  head.  About  20  scaki 
in  front  of  the  dorsal  fin.  Back  olivaceous ;  the  scales  dark-edged; 
belly  and  sides  silvery,  rosy  in  spring  males;  a  dusky  scapular  band; 
a  scarlet  bar  like  a  brand  down  the  line  of  the  preopercle;  muzzle  and 
upper  lip  red ;  a  red  axillary  spot ;  outer  half  of  dorsal  black,  lower  half 
yellowish ;  outer  part  of  caudal  dusky,  base  i)aler ;  a  faint  lateral  streak 
and  a  dark  vertebral  line ;  lower  fins  white ;  snout  swollen  and  tnbercft* 
late  in  spring  males;  females  silvery,  with  only  traces  of  red  markiDgBi 
Head  4 ;  depth  4 J.  Scales  7-42-3 ;  teeth  2,  4-^,  2.  L.  5  inches.  Cna-  ^ 
berland  to  Savannah  Bivers ;   abnndant  in  the  mountain  streams. 

{Ilypsilepis  coccogenis  Cofie,  Proc.  Acad.  Nat.  Sci.  Phila.  1867, 160 :  Leueiicmt 
GUiitber,  vii,  253.) 

963.  HI.  zonistius  Jordan. 

Body  rather  stout,  compressed,  the  back  somewhat  elevated,  tha 
form  that  of  a  young  Miimilus  comuius.    Head  heavy,  broad  and  flattta 
above,  the  profile  evenly  descending.    Mouth  large,  bat  smaDer  tb 
in  oocoogeniSj  oblique,  the  jaws  about  equal,  the  upper  lip  oppodte  I 
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iddle  of  the  eye,  the  maxillary  reaching  the  front  of  orbit.    E.ye  very 
drge,  longer  than  snoat,  3j  in  head.    Scales  not  very  closely  imbricated ; 
7  scales  in  front  of  dorsaL    Lateral  line  strongly  decorved.    Fins  mod- 
jrate,  pectoris  scarcely  reaching  ventrals.    Steel-blue  above  j  sides  with 
considerable  coppery  lustre ;  dorsal  fin  with  a  sharp  jet-black  horizontal 
btir  about  half  way  up,  reddish  in  yotmg  fishes,  the  tips  of  the  fin  some- 
what milkyy  the  base  pale ;  a  round  black  spot  nearly  as  large  as  the 
^e  at  the  base  of  the  caudal  ]  anal  fin  plain ;  caudal  fin  dull  ferruginous 
rod,  pale  at  base  as  in  Jf.  coccogenis,  milky  at  tip ;  back  and  sides  with 
gilt  lines,  as  in  if.  comutusj  the  former  becoming  dark  after  death ;  a 
fiunt  red  bar  down  the  cheeks  as  in  M,  coecogenis;  a  dark  humeral  bar ; 
■ales  with  the  snout  tuberculate ;  females  plain,  so  much  resembling 
QMa  eurystamaj  frx>m  the  same  waters,  that  the  two  species  have  been 
coDfomided.    Head  3^ ;  depth  3}.    Scales  7-40-3 ;  teeth  2,  4-4,  2,  with 
tery  narrow  grinding  surface  on  one  or  two  of  them.    L.  4  inches. 
Chattahoochee  River,  the  typical  examples  from  Suwannee  Greek. 

{Codoma  ewy stoma  Jordan  &,  Brayton,  Bull.  U.  S.  Nat.  Mus.  xii,  42,  1878,  excl.  syn. 
(not  PJko/o^fni*  euryatomug  Jordan):  Luxilus  zoniatius  Jordan,  Proc.  U.  8.  Nat.  Mus. 
189,239.) 

tit  Species  of  smaU  size,  with  tbo  scales  not  mnch  deeper  than  long,  less  closely  im- 
bricated ;  body  oblong  or  elongate,  little  elevated  ;  mouth  moderate,  oblique 
or  horizontal ;  dorsal  iin  inserted  close  bebind  ventrals ;  nuptial  colors  com- 
monly brilliant.    iAlhurnopa  Grd.*) 

SM«  WLm  roseus  Jordan. 

Body  short  and  stout,  little  compressed.  Head  rather  short,  thick, 
Umtly  rounded.  Mouth  moderate,  slightly  oblique,  the  jaws  about 
<qiiaL  Eye  large,  nearly  3  in  head,  about  equal  to  muzzle,  a  little  less 
Hum  the  broad  interorbital  space.  Fifteen  scales  before  dorsal  fin ;  dor- 
ad  fin  high,  directly  over  ventrals.  Olivaceous ;  scales  dark-edged ;  a 
hnoad  plumbeous  lateral  band ;  lips  black ;  a  dark  caudal  spot;  a  dark 
Tertebral  line ;  anal  region  dusted  with  dark  points ;  cheeks  and  belly 
dvery ;  males  with  the  dorsal,  anal,  caudal,  and  pectorals  mostly  rosy 
Kd ;  iris,  top  of  head,  and  tip  of  snout  red.  Head  3| ;  depth  4 J.  Scales 
1-38-5 ;  teeth  2,  4-4,  2.    L.  2J  inches.    Notalbany  River,  Louisiana. 

{Lmxiltu  raaeus  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  01, 1877.) 

§6S*  M.  mbricroceus  (Cope)  J.  &  G.^Red  Fall-fish, 

i  Body  moderately  elongate,  somewhat  compressed.  Head  compara- 
|Bvely  long  and  rather  pointed.  Mouth  rather  large,  oblique,  the  jaws 
moat  equal.    Eye  large,  as  long  as  snout,  3^  in  head,  premaxillary 


Froc  ilcad.  Nat.  Sci.  Pbila.  1856,  194:  type  Alhumof  hUnniua  Grd.    {AU 
•mg  tiff  afpearaaoe.)    (=  Uydrophlax  Jor.) 
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rather  below  pupil,  maxillary  reaching  beyond  jfront  of  orbit.    Lateral 
line  somewhat  decurved.   Nineteen  scales  in  front  of  dorsal.    Dorsal  in- 
serted somewhat  behind  ventrals.     Females  plain  olivoceons.    Males 
dark  st^el-bliie,  a  dark  lateral  band  of  coaly  punctalations,  which  is 
usually  distinct  on  the  anterior  part  of  the  body,  and  passes  throogh 
the  eye  around  the  snout ;  lins  alf  rich,  clear  red,  the  dorsal  erimsoD, 
the  caudal  pink,  the  lower  fins  scarlet ;  head  pale  red,  the  lower  jaw 
flushed  as  if  bloody ;  eyes  bluish  or  flushed  with  red ;  a  lustrous  streak 
along  sides;  silvery  below.    In  high  coloration  the  whole  body  is  man 
or  less  red.    Males  with  the  head  and  antedorsal  region  dusted  with 
flue  white  tubercles.    Head  4;  depth  4^.    D.  8;  A.  9;  scales  7-38^; 
teeth  2,  4-4,  2,  the  edges  of  the  grinding  surface  often  serrate.    L  ^ 
inches.    Headwaters  of  the  Tennessee  and  Savannah  Rivers.    A  sor 
passingly  beautiful  little  flsh,  abounding  in  rock-i)ools  at  the  foot  of 
cascades. 

(  Hijhojmn  rtibricroceiis  Cope,  Jonrn.  Acad.  Nat.  Sci.  Phila.  1868, 231 :  HjfdropMax  rM- 
croccus  Jonlan  &  Bray  ton,  BuU.  U.  S.  Nat.  Mus.  xii,  liH,  1878.) 


m.m  lutipinnift  Jordau  &  Drayton. 

Body  stout  and  nither  strongly  compressed,  the  dorsal  region  soma* 
what  elevated,  the  outline  of  the  back  sloping  each  way  firom  the  dorsal 
ftn.  Head  short  and  rather  deep,  broad  and  flattish  above,  the  miixda 
moderately  rounded.  Eye  rather  large,  3^  in  head.  Mouth  rather  large^ 
but  smaller  than  in  the  preceding,  quite  oblique,  the  ma xillaiy  reaching 
to  orbit.  Mandible  included.  Eighteen  scales  in  front  of  dorsal,  li 
life  clear  olive,  with  very  intense  green  dorsal  and  vertebral  lines;  u 
intense  metallic  blackisli  band  along  sides;  below  this  the  sides  ait 
bright  silvery  ;  the  whole  body  in  the  males  bright,  clear  red,  the  cofcif 
of  red  berries ;  fins  all  bright  golden  yellow ;  tip  of  lower  jaw  black 
Head  4J;  depth  4^.  D.  8;  A.  8;  scales  7-40-3;  teeth  2,  4-4,  2.  L  S 
inches.    Oconee  Kiver,  Georgia. 

{Hydrophlox  lutipinmn  Jonlan  &  Drayton,  Bull.  U.  S.  Nat.  Mus.  xii,36y  1878.) 

267.  M.  chloroceplialuK  (Cope)  Jor.  &  Oilb. 

Body  stout,  with  deep  caudal  peduncle.    Head  broad,  witli  deseenfi 
ing  muzzle.    Mouth  oblicjue,  the  maxilhuy  reaching  beyond  line  of 
premaxillary  opposite  lower  margin  of  pupil.     Eye  large,  3  in  h 
Interorbital  spacic  greater  than  muzzle.     Lateral  line  moderately 
curved.    Sixte^*n  scales  in  front  of  dorsal.     Color  olivaceous, 
where  dusted  with  blackish  specks,  which  form  a  lateral  bandi  wl 
terminates  in  a  dusk^'  si>ot  at  base  of  caudal ;  green  Tortebnl  wmi 
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end  lines ;  top  of  head  and  upper  portion  of  cheels  metallic  green ; 
males  witli  the  belly  dark  crimson,  the  whole  body  more  or  less  flushed ; 
SDoat  aud  antedorsal  region  tuberculate ;  fins  plain.  Head  4 ;  depth 
5.  D.  8 ;  A.  8 ;  scales  0-39-3 ;  teeth  2,  4-4,  2  (1,  4-4,  1,  according  to 
Cope,  but  we  find  2, 4-4, 2  in  numerous  specimens).  L.  2^  inches.  Santee 
BasiD,  iu  North  and  South  Carolina. 

(JIjfftojMri*  chlorooepkaluM  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870, 461.) 

tM.  n.  cliilitlciis  (Cope)  J.  Sl  G. 

Aspect  more  clupeoid.  Head  broad  behind.  Occiput  convex.  Muz- 
xk  acuminate,  greater  than  interorbital  width.  Eye  large,  3  in  head, 
kmger  than  muzzle,  maxillary  extending  beyond  anterior  rim  of  orbit, 
ytemaxillaries  opposite  middle  of  pupil.  Lateral  line  strongly  decurved. 
Ik^sal  fin  small.  Olivaceous ;  dorsal  scales  brown-edged }  sides  and 
below  pure  white ;  males  with  the  lips  vermilion ;  a  vermilion  band 
throagh  dorsal  and  one  through  anal  fin.  Head  4 ;  depth  5^.  D.  8 ; 
A.  8 ;  scales  7^0-2 ;  teeth  2,  4-4,  2.  L.  2  inches.  Yadkin  River,  North 
CaroHna.    {Cope.) 

{HjfbopM  ckUitiouM  Cope,  Proc.  Amer.  Phil.  Soc.  Pbila.  1870, 462. ) 


M.  elialybieiis  (Cope)  J.  &  G. 
Body  moderately  elongate,  with  rather  abruptly  elevated  back  and 
ihiider  caudal  peduncle.  Head  fiat  above,  rather  narrow,  muzzle 
ntfaer  pointed.  Mouth  oblique,  the  lower  jaw  rather  the  longer.  Lat- 
^nl  line  decurved.  Eye  large,  3  in  head.  Eighteen  scales  in  front  of 
4onal.  Brownish  above ;  a  broad,  black,  shining  lateral  band  from 
aoizie  to  base  of  caudal ;  a  light  band  above  it  on  the  muzzle ;  belly 
iMiaw-colored,  bright  orange  in  spring  males;  fins  plain.  Head  3|. 
3).  8 ;  A.  8 ;  scales  6-35-3  5  teeth  2,  4-4,  2.  L.  2  inches.  Delaware 
Siver,  probably  the  smallest  of  the  genus.    {Cope.) 

{HfbopBU  ckaljfbiBiiB  Cope,  Cypr.  Pcnn.  1866,  'MiS.) 
SY#.  in.  elirosoiiivs  Jordan. 

Form  chubby,  little  compressed,  the  back  somewhat  elevated,  cau- 

|.4il  peduncle  not  much  contracted.    Head  rather  large,  rounded  above, 

SDont  somewhat  pointed.    Mouth  moderate,  oblique,  the  upper  jaw 

longer.    Eye  3^  in  head,  as  long  as  muzzle.   Scales  everywhere  large, 

before  the  dorsal  fin.    Lateral  line  little  decurved.    Clear  hyaline 

ten  iu  life,  with  blue  reflections ;  belly,  etc.,  clear  silvery ;  a  scarlet 

across  dorsal,  anal,  and  base  of  caudal ;  a  narrow  scarlet  band  from 

or  edge  of  ojierdes  straight  to  caudal ;  below  this  a  silvery  band ;  a 

of  Uaek  dots  along  the  lateral  line,  forming  a  small,  distinct  spot  at 
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base  of  caadal ;  top  of  head  and  vertebral  line  golden.  Snoat  tnberca- 
late  in  males.  Head  4^  ^  depth  5.  D.  8 ;  A.  8 ;  scales  5-37-3 ;  toeth 
2, 4-4, 2.  L.  2^  inches.  Alabama  Basin ;  very  abundant  in  clear  streams. 
A  gracefhl  little  fish. 

( ITtfbopsia  chroaomua  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1676, 333 :  Hjfdrophlox  tknmut 
Jordan  &  Drayton,  1.  c.  49.) 

SYI*  HI.  xsBnocephalus  Jordan. 

Body  rather  short  and  deep,  with  thick  caudal  peduncle ;  back  wide, 
not  elevated.  Head  large,  flattish  and  broad  above,  the  snout  rounded. 
Mouth  large,  oblique,  the  jaws  nearly  equal.  Eye  very  large,  2J  in 
head.  Lateral  line  somewhat  decurved.  Thirteen  scales  in  front  of  the 
dorsal.  Dorsal  fin  slightly  behind  ventrals.  Dark  olivaceouH  above,  the 
scales  being  extensively  dark  edged  ^  a  dark  band  along  the  sides  of  the 
caudal  peduncle,  which  vanishes  in  black  points  along  the  sides  of  the 
body,  reappearing  on  the  he^d  and  passing  around  the  snout ;  a  dnskf 
blotch  at  base  of  caudal.  Males  without  red  markings,  the  snout  swollei 
and  tubcrculate  in  the  spring.  Heiid  4};  depth  5.  D.  8;  A.  7;  scales 
5-38-3  ^  teeth  2,  4-4,  2.    L.  2|  inches.    Georgia  to  Mississippi 

{Hybopsia  xcBnaoephalus  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876, 334.) 

979.  HI.  plmnbeolus  (Cope)  J.  &  G. 

.  Body  oblong,  compressed,  the  back  somewhat  arched.  Month  obliqoey 
the  lower  jaw  slightly  longer  than  the  upper.  Fins  short.  Eye  larg^f 
2}  in  head.  Silvery,  with  bluish  reflection ;  top  of  bead  dusky ;  a  daric 
spot  at  base  of  caudal.  Head  4^ ;  depth  4|.  D.  8 ;  A.  9 ;  scales  Q-SMf 
teeth  2,  4-4,  2.    L.  3  inches.    Saginaw  Biver.    (Cope.) 

(Alhumopa  pJumheolus  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864, 282.) 

973.  M.  lacertosus  (Cope)  J.  &  G. 

Body  stout.  Head  broad  and  deep.  Mouth  wide,  the  lower  jaw^io- 
jecting.  Eye  large,  3J  in  head,  equal  to  muzzle  and  to  width  of  inta^ 
orbital  spfice.  Maxillary  not  reaching  the  line  of  the  orbit.  Scalei 
large,  only  5  above  the  lateral  line.  Silvery;  dorsal  region  dusky;  n* 
red.  Head  4.  Teeth  2,  4-4,  2.  L.  4J  inches.  Headwaters  of  Tenner: 
see  River.    (Cope.) 

(  Hybopsis  laccrlosuB  Cope,  Joum.  Acad.  Nat.  Sci.  Pbila.  1868, 232.) 
274.  I9I.  shumardi  (Grd.)  Jor.  &  Gilb. 

Body  moderately  elongate.    Snout  subconical,  not  strongly  decnrva 
Mouth  rather  large,  oblique,  the  lower  jaw  included,  maxillaiy  rear 
ing  front  of  eye,  upper  lip  above  the  level  of  the  lower  border  of  ( 
Dorsal  over  ventrals.   Eye  large,  34  in  head.   Olivaceoua;  ddei  rilu 
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Ins  plain.     Head  4^;   depth  4^.    D.  8;  A.  8;  scales  5-40 1-3.    L.  3^ 
nches.     Arkansas  River.     (Oirard,) 

{Alburmopa  thumardi  and  ilUcebromu  Qirard,  Proc.  Aoad.  Nat.  Sci.  Phila.  18ri6,  194, 
Mid  IT.  S.  Pac.  R.  R.  Snrv.  x,  26f,  262. ) 

tY«.  HI.  Mennius  (Grd.)  J.  <&  G. 

Body  moderately  elongate.  Head  moderate,  the  snout  short  and 
•trongly  convex,  so  that  the  mouth  is  nearly  horizontal,  the  upi)er  lip 
being  below  the  level  of  the  eye,  lower  jaw  shorter  than  upper,  max- 
illary extending  beyond  front  of  eye.  Dorsal  directly  over  ventrals, 
nearer  snont  than  caudal.  Scales  deeper  than  long.  Lateral  line  de- 
corved.  Head  4^;  depth  4^.  D.  8 ;  A.  7 ;  scales  (MOt-3.  L.  3^  inches. 
Arkansas  River.    ( Oirard. ) 

{AUmmopi  bUnnlus  Grd.  Proc.  Acad.  Nat.  Sci.  PhUa.  1856,  194,  and  U.  3.  Pae.  R.  R. 
8arr.z,961.) 

tt Teeth  withoat  evideat  grinding  surface. 

«.  Teeth  with  the  edges  serrate ;  scales  closely  imhricated. 

trc  H.  eercostiirniA  (Cope)  J.  d^  G. 

^< Teeth  2, 4-4, 2,  with  sharp,  serrate  edges  (without  grinding  sorftM^e). 
Dorsal  fin  inserted  2  scales  behind  that  above  insertion  of  the  ventrals* 
Dorsal  line  compressed,  elevated,  rising  regularly  from  end  of  muzzle. 
Cranium  convex  above.    Muzzle  narrowed  in  proportion,  slightly  over- 
hanging mouth.    Eye  4^  in  length  of  head,  1^  in  length  of  muzzle,  and 
2  in  ioterorbital  width.    End  of  maxillary  opposite  posterior  margin  of 
nares.     Ventral  outline  less  curved  than  dorsal.     Caudal  peduncle 
rather  stout.    Isthmus  narrow.     Scales  rather  elevated,  8-39-3.    Lat- 
eral hue  gently  decurved  over  ventrals.     Head  4^  in  length  to  origin  of 
caodal,  J  scale  less  than  depth  at  dorsal.    The  pectorals  nearly  readi 
the  ventrals,  and  the  latter  attain  the  vent.    Kadii:  D.  8;  A.  8;  the 
longest  (anal)  niy  four  thirds  its  base  and  three-sevenths  distance  to 
longest  fulcrum  at  origin  of  caudal.     Tota,l  length  4i  inches.    Color 
hright  olive  above,  without  line  or  spot :  below  and  sides,  from  fifth  row 
of  scales  al>ove,  golden  silvery;  all  the  fins,  except  the  pectorals,  with 
liiite  pigment  at  their  bases,  without  markings;  a  large,  round  black 
ap^t  at  base  of  caudal."     Pearl  River,  Mississippi.     (Cope.)    The  num- 
ber of  teeth  in  the  inner  row  as  above  described  renders  it  necessary 
for  U8  to  refer  this  fish  to  the  genus  MijinUtm.     Its  affinities,  however, 
are  evidently  with  Gliota,  and  the  recorded  dentition  may  be  abnormaL 

iCgprinella  cerooittigina  Cope,  Proc.  Acad.  Nat  Sci.  Phila.  1867, 157.) 

M.  Teeth  notserrato;  t»calc\8  loosely  iiubricatod,  scarcely  higher  than  long. 

h.  Dorsal  fin  inserted  directly  over  the  ventrals;  anal  rays  7-9;  eye  very  larga; 
large.    {^*  Epi$erna"*  Cope  &  Jordan.) 


*  Name  preoconpied. 

B«ll.  Nat.  Mus.  No.  Itf i;i 
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27T.  ]H.  ariommus  (Cope)  JoT,^Iiig-eyed  Shiner. 

Body  stout,  luodeiiilely  elevated,  somewhat  compressed.  Head 
heavy,  broad  above,  the  snout  moderate,  soi^ewhat  decurved.  Mouth 
moderate,  oblique,  the  jaws  equal,  tlie  upper  lip  on  the  level  of  the  pu 
pil,  the  maxillary  reaehin;;  the  front  of  the  eye.  Eye  very  large,  25  in 
head,  much  louder  tliau  snout,  larger  than  in  any  other  of  the  Ameri. 
cau  Cyprinidce.  Fins  ujoderale,  the  dorsal  almost  directly  opiK>site 
ventrals.  Scales  hivgi^^  15  in  front  of  the  dorsal.  Lateral  line  much  de- 
curved.  Olivaceous;  scales  above  dark-edged;  sides  and  below  brijjht 
silvery;  no  red.  Heiid  3:J;  depth  4,^.  D.  8;  A.  9;  scales  G-39-2;  teeth 
2,  4-4,  :i.    L.  5  inches.    01iii>  Valley.    A  handsome  species. 

{Vhotoijenib  arMnimus  Cope,  Cypr.  Peuii.  ISoii,  378 :  CUola  ariomma  Jorduiip  Muu.  Vert 

ea.  V*,  1*98. ) 

278.  in.  scabriccps  (Cope)  J  or. 

J3ody  rather  stout,  little  conii)ressed,  the  back  slightly  elevated. 
Uead  ratlier  short  and  broad,  the  muzzle  bluntish,  somewhat  decurvwi. 
Mouth  rather  small,  terminul,  oblique,  the  maxillary  reaching  fn)ut  of 
orbit.  Lateral  line  not  rnuili  *lecurv-ed.  Fins  rather  small.  Eye  large, 
3  in  hea<I.  Coh)r  ]»laiii  olivaceous;  scales  dark-edged  above;  side* 
white,  with  a  lateral  bund  fornuMl  of  dusky  specks,  this  baud  ruiiniug 
thnmgh  the  eye  arouml  the  .sfiout.  Males  tuberculate  in  spriug. 
Smaller  than  M.ariominns  ainl  U'ss  silvery.  Head  4;  depth  4^.  D.8; 
A.  8;  scales  (>-:j.S-.j:  L»,  i-4.  l\     Ohio  VaUev. 

{Vhotofjen'vi  Hcnbrivipn  Cn\M\  l*rof.  A«jid.  N'ai.  S(^i.  Pliihi.  1867,  160:  Cliolu  itvabrkept 
Jordan,  Man.  Vcit.  vd.  2,  JL^.; 


i>ody  ratJier  sKMider.  Head  llattish  above,  the  snout  blunt  and 
roundtMl.  Month  rather  lariie,  o])liqiie.  Eye  rather  large,  3|  in  head, 
equal  to  saont,  h*ss  ihan  iut<'rorI)ital  space.  Dorsal  over  ventrals. 
Sixteen  Mah  s  before  doiwal.  Color  i)ale,  with  a  broad  silvery  lateral 
band  overlvin;;  a  ]»hi]ii!>eous  shade;  dorsal  sometimes  punctulate. 
lleati  1;  depth  4r;.  I>.  S;  A.  7:  S(tales  .>-;m-:5;  teeth  2,  4-4,  1.  L.  3 
inches.     Illinois  IJiver. 

{Epitfvma  jrjana  F<»rb.'s,  IJuIl.  UN.  Lah.  N:il.  Hist,  ii,  (»(),  1878.) 
2SO.  IVl.  leucioiliis  (^'(M•(^)  Jor. 

I>ody  ratlier  slender.     .Muzzle  rounded  in  protile.     Mouth  obliqaei 
the  mandible  not  projecrtiuir.      Lateral   line  nearly  straight-     Twelva 
rows  of  scales  in  trout  of  tlie  dorsal  iin.    Olivaceous;  scales  aboTO' 
dark-edged ;  sides  silvery,  with  a  purple  band ;  a  black  spot  at  bate  oi 
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adal ;  muzzle  and  base  of  dorsal  red  in  the  males.  Head  4 J.  D.  8^ 
.  8;  scales  5-39-3.    L.  3  inches.    Holston  River.    {Cope.) 

[Pkotogenui  leuciodiu  Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.  1807,  165.) 
.  Dorsal  inserted  behind  ventrals. 
$11.  ill.  alCiplnnis  (Cope)  Jor. 

Body  rather  short  and  deep.  Head  short,  compressed.  Eye  very 
arjre,  longer  than  snout,  2^  in  head.  Ventrals  extending  to  beyond 
ast  rays  of  dorsal,  reaching  anal.  Dorsal  elevated,  its  height  equal  to 
lialt  its  distance  from  the  snout.  White;  a  lateral  silvery  band,  strongly 
[lauctate  with  black;  a  black  band  across  eye  and  snout.  Head  4^; 
depth  5.  D.  8;  A.  9;  scales  5-3G-2.  L.  2 J  inches.  Yadkin  River, 
Kortli  Carolina.    (Cope.) 

{Alburnellus  altijnnnis  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  464.) 
S82.  m.  amabilis  (Grd.)  Jor. 

Body  elliptical,  rather  deep.  Head  short  and  rather  deep,  with  large 
eye,  which  is  considerably  longer  than  snout,  3  in  head.  Mouth  termi- 
nal, oblique,  the  premaxillary  opposite  middle  of  pupil,  the  maxillary 
barely  reaching  the  front  of  eye.  Snout  moderately  pointed.  Lateral 
fine  decur\'ed.  Fins  moderate.  Dorsal  somewhat  behind  ventrals. 
Color  olivaceous;  sides  silvery ;  a  dusky  blotch  at  base  of  caudal.  Hetid 
^\  depth  4^.  D.  8;  A.  9  or  10;  scales  5-38?~3.  L.  2^  inches.  Rio  Le- 
oiia,  a  tributary  of  Kio  Nueces,  Texas.     (Oirard,) 

{Alburnua  atnabilia  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  185(i,  193:  Alburnellua  amahiHa 
Gir.ir.1,  U.  S.  Mcx.  Bound.  Snrv.  Ichth.  f)!.) 

t^S.  !VI.  lue^alops  (Grd.)  Jor. 

Very  similar,  but  represented  as  having  the  head  shorter,  deeper,, 
•wd  more  obtuse,  the  premaxillary  below  the  level  of  the  pupil,  the 
Btaxillary  extending  to  beyond  the  front  of  eye.  Olivaceous;  sides 
nJvm-;  no  black  Ciindal  spot.  [Icad44;  depth  4;^.  D.  8;  A.  9;  scales 
mjbably  as  in  the  preceding.    L.  2.V  inches.     Rivers  of  Texas.    (Qlrard.) 

{AUturnus  m4 galops  and  socius  Giianl,  Proc.  Acad.  Nat.  Sci.  Phila.  Ib56,  193:  Albur- 
rHu^  m* galops  and  ftociuM  Girard,  U.  S.  Mcx.  Bound.  Siirv.  Ichth.  52.) 

'Sc;i!c.H  s:ij.'d),  ah<»ut  5.')  in  th«'  lateral  line. 

14.  M.  bivittatUH  (Cope)  J.  &  G. 

Body  stout,  the  dorsal  region  arched.  Muzzle  narrow,  not  promi- 
at,  very  obtusely  descending.  iMoutli  horizontal,  the  maxillary  reach- 
g  tiie  front  of  the  orbit.  Eye  4  in  head,  narrower  than  the  flat  inter- 
Ulal  space.     Dorsal  inserted    slightly  behind  ventrals;    pectorals 
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reaching  only  half  way  to  ventrals.    Color  sUvery;  the  scales  puDC 
with  blackish ;  a  dark  band  from  the  shoulders  to  the  base  of  coa 
another  from  the  end  of  the  muzzle,  iicross  operculum,  to  base  of  £ 
Head  4§;  depth  4.    D.  8;  A.  7;  scales  12-53-11;  teeth  2,  4-4,  2. 
inches.    Warm  Springs,  Utah.    (Cope.) 

(ffybopttis  bimttatu8  Cope,  Hayden's  Oool.  Snrv.  Terr,  for  1871,  1872,  474.) 

1985.  m.  Cimpano^ensis  (Copo)  J.  &  G. 

Body  stout,  rather  compressed.  Head  heavy.  Month  oblique, 
longer  than  muzzle,  3^  in  head.  Dorsal  fin  slightly  in  front  of ' 
trals;  pectorals  not  reaching  to  ventrals,  the  latter  reaching  v 
Lateral  line  more  or  less  incomplete  (in  the  typical  examples,  whidi 
^11  young;  it  is  probably  complete  in  the  adult).  Color  brownish; 
scales  finely  dusted  with  black  points;  a  plumbeous  lateral  stre 
<5heeks  silvery;  fins  dusky.  Head  3f ;  depth  4;  scales  13-52-6;  U 
2,  4-4,  2.  L.  2  inches.  Streams  of  Utah.  {Gope.)  This  species 
the  preceding  are  perhaps  young  Squalii, 

(HyhopHa  timpanogensis  Cope,  Proc.  Amer.  Phil.  Soo.  Phila.  1874,  134:  Hffboptit 
panogeturis  Cope  &  Yarrow,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  654.) 

4f,  Scales  comparatively  small,  more  or  less  closely  imbricated,  and  with  the  exp 
edges  deep  (as  iu  Codoma  and  Luxilus) ;  scales  in  fh>nt  of  dorsal  small ;  t 
with  the  grinding  surface  more  or  less  developed.     (Lythrurtu  Jordan.*) 
d.  A  black  spot  at  base  of  dorsal  in  front. 

'!986«  HI.  cyanocephalus  (Copeland)  Hay.~Hby«  Red-fish, 

Body  short,  stout,  chubby,  moderately  compressed.  Dorsal  out 
elevated,  the  axis  of  the  body  being  half  nearer  the  ventral  out 
than  the  dorsal.  Caudal  peduncle  short,  not  contracted,  the  fom 
iiiembling  that  of  PimepJiales.  Head  very  short,  deep,  its  greatest  de 
three-fourths  its  length.  Snout  blunt,  sliorter  than  eye.  Mouth  la 
very  oblique,  lower  Jaw  projecting,  maxillary  reaching  to  border  of 
-Eye  large,  3^  in  head,  not  so  wide  as  the  interorbital  space.  Fins  la 
Dorsal  well  behind  ventrals,  its  longest  ray  about  as  long  as  head ; 
torals  not  reaching  ventrals,  the  latter  to  anal.  Scales  small,  a 
crowded  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  sc 
small;  thoracic  region  mostly  naked.  Coloration  dark  bluish  ah 
«ides  not  silvery.  Males  in  spring  profusely  covered  with  small  tc 
•cles;  the  sides  and  fins  clear,  bright  red;  the  back,  and  especially 
top  of  the  head,  of  a  clear  glauc/ous  blue.  Dorsal  fin  in  both  sexes 
a  large  black  spot  at  the  base  of  its  anterior  rays,  this  spot  abon 

*JoidMi9  Kan.  Vert.  1876,  27*2:    type  SemotiluB  diplemius  Raf.    (AvO/9or|  1i 
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as  the  eye;  dorsal,  anal,  and  ventrals  blackish  at  tip.  Head  4^; 
I  4.  D.  8;  A.  12;  scales  9-46-4;  teeth  2,  4-4,  2.  L.  2J  inches. 
B  of  Soathem  Wisconsin,  etc. 

krurtit  cyanooephalus  Copoland,  Proo.  Acad.  Nat.  Sci.  Pbila.  1877,  70.) 
IH.  atripes  (Jordan)  Hay. 

ily  moderately  elongate,  very  strongly  compressed  and  elevated. 
.  comparatively  pointed.  Mouth  rather  large,  quite  oblique,  the 
llary  reaching  to  the  front  of  eye;  lower  jaw  projecting.  Bye- 
i,  shorter  than  muzzle,  4  in  head.  Scales  closely  imbricated,, 
ied  anteriorly.  Lateral  line  strongly  decurved.  Dorsal  fin  be- 
ng  midway. between  ventrals  and  anal,  high  anteriorly;  ^ectorals^ 
juite  reaehing  ventrals;  the  latter  to  vent-*  Coloration  of  body 
bluish,  without  traces  of  vertical  bars;  sides  not  silvery,  the  scales 
id  with  dark  puuctulatious;  dorsal  with  the  usual  black  spot  at 
in  front,  smaller  than  in  the  other  species;  a  black  bar  crosses  its 
ir  part;  anal  colored  like  the  dorsal,  the  markings  paler;  ventral 
[lusky.  Males  profusely  tuberculate,  and  doubtless  red  in  spring. 
1  4^;  depth  4.  D.  7;  A.  11;  scales  9-52-5;  teeth  2,  4-4,  2.  L.  a 
m.  Southern  Illinois.  This  species,  and  i  ossibly  the  preceding 
may  be  local  varieties  of  M.  dipleniius. 

thrurun  atripte  Jordan,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  59,  1678.) 

n.  dlpleemius  (Kaf.)  Hay^—Med-Jin, 

Kiy  elongate,  comi)ressed,  little  elevated,  the  caudal  peduncle  nota- 
loii^.  Head  long,  conic,  rather  pointed.  Mouth  large,  moderately 
|ue,  the  preniaxillary  on  the  level  of  the  pupil,  the  maxillary  ex 
iug  to  opposite  the  eye,  lower  jaw  somewhat  projecting.  Eye  mod- 
',  about  e(iual  to  muzzle,  3^  in  head.  Scales  closely  imbricated, 
detl  anteriorly,  the  antedorsal  scales  about  30.  Dorsal  fin  high, 
te<l  about  midway  between  ventrals  and  anal;  pectorals  not  reach- 
entrals,  the  latter  to  vent;  caudal  lin  long.  Coloration  dark  steel- 
above;  pale  or  silvery  below ;  the  males  often  showing  traces  of  8-10 
ire  cross-bars ;  a  conspicuous  spot  at  base  of  dorsal  in  front ;  the 
)tlierwise  all  i)lain.     Males  with  the  anterior  dorsal  region  and  the 

pi-oiusely  covered  with  small  whitish  tubercles,  the  belly  and 
•  tins  being  of  a  bright  l)rick-re(l  in  the  si)ring.  Females  very  pale 
,  sometimes  almost  eohirless.  Head  4.J  ;  dei)th  4^.  D.  7;  A.  11; 
t>  U-47-3;  teeth  2,  4-4,  li.  i^.  3i  inches.  Ohio  and  Upper  Missis- 
Valley  and  lake  region;  generally  abundant  in  snmll,  clear  streams. 

urtUtui  diplemius  Uai'.  Icbtb.  Ob. :  Ilypsilepis  diplcdtnia  Cope,  Proc.  Acad.  Nat.  Sol. 
1807,  162;  Jordan,  Man.  Vert.  295.     LeuoiscHs  dipl<rmiu8  of  Kirtlaod  and  of '^'^^^ 
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289.  M.  ardeiis  (CoptO  Hay.— Nou/^trw  licd-fin. 

Body  elongat(%  little  compressed  and  not  at  all  elevated.  HeaAllong, 
oonic,  and  pointed.  IMontli  large,  oblique,  the  lower  jaw  scaixjely  longer, 
the  maxillary  reaching  to  oppo.  lie  the  (\ye.  Eye  rather  large,  3i  in  head. 
Scales  moderate,  silvery,  not  closely  imbricated.  Lateral  line  decurvwi. 
Dorsal  fin  as  in  the  other  species ;  ])e(*/torals  falling  consi<lerably  short 
of  ventrals.  Coloration  olivaceous;  the  scales  dark-edged  above;  the 
sides  with  a  brilliant  silvery  band;  dorsal  with  a  rather  small  black 
spot  at  base  in  Iront.  Males  in  s])ring  tuberculate,  the  entire  body  and 
fins  brilliant  red;  crimson  in  spring,  becoming  more  scarlet  later. 
Young  males  variously  ])urplish  or  pinkish.  Head  4J;  depth  4j. 
Scales  0-5()-:3;  teeth  L\  4—1,  2.  L.  2i  inches.  Cumberland,  Upper  Ten- 
nessee, and  lloanoke  llivers.  A  beautiful  inhabitant  of  the  clear 
mountain  streams. 

(fltfpdlepiH  ardnts  Copo,  Proc.  Ac;ul.  N:it.  Sci.  Pliila.   1H(>7,   ICui:    LeuciHCtt*  ardnt 
GUiithcr,  \n,t>:>7.) 

290*  in.  piinctulsitus  liny. 

Body  short,  d(H'i),  comi)i'essed.  r*;ick  elevated  in  front  of  dorsal. 
Head  short  and  deep.  Prolile  stiai;j;ht  or  slightly  cohciive.  Mouth 
large,  (piite  oblique,  inaxillary  reaching  ;nilerior  rim  of  orbit.  Eye  mod- 
i^rnte,  3 J  in  head.  Scales  small,  LM  in  front  of  dorsal.  Lateral  lim- 
much  decurved.  Dorsal  beginning  midway  between  muzzle  and  ba.** 
of  caudal.  Caudal  pedunch*  compi-essed.  Straw-color;  silvery  on  sides 
and  below;  scales  above  dark-edged;  a  dark  dorsfil  line ;  a  dark  baud 
on  caudal  peduncle;  a  small  black  spot  at  base  of  dorsal.  IIe:ul4J; 
depth  4.}.  1).  S ;  A.  10  or  J 1 ;  scales  1 1~10-;5 ;  teeth  2,  4-4,  ii,  with  grind- 
ing surface.     L.  -5  inches.     Tuscumbia  Kiver,  Mississippi.     {Hay,) 

(Hiiy,  Vyok..  IJ.  S.  N.it.  Mus.  1-H).  r.O.S.) 
t^  A  black  sjiot  on  llic.  iijipcr  uiilcrior  part,  of  I  In*  dorsal. 
*J91.  HI.  riibripiiiiiqs  Hmv. 

Hody  long  and  slender,  much  c(>mj)ressed.  ]\Iouth  large,  oblique,  tb6 
lower  Jaw  som(»wliat  projecting,  the  maxillary  reaching  the  vertical  from 
the  front  of  the  eye.  Kye  large,  o.i  in  head,  slightly  longer  than  suout* 
Scales  small,  especially  along  the  back,  somewhat  higher  tlian  long,  but 
not  so  <;losely  imbricated  as  in  .1/.  hcllu.s.  Lateral  line  miicli  decurved. 
Oorsal  far  back,  midway  between  pu[)il  an<l  base  of  caudal  and  cousid- 
era l)ly  posterior  to  ventrals;  i)eetorals  not  reaching  ventrals,  the  hitter 
to  ven'.  Dark ;  scales  above  all  with  bla<*k  points;  a  pluml>eou8  latcnd 
band,  ending  in  a  vague  caudal  spot;  a  narrow  dorsal  hand;  si  blaok, 
j^pot  on  the  upper  anterior  portion  of  the  dorsal  and  also  on  the 


anau 
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ffge  as  the  eye ;  dorsal,  anal,  and  ventrals  blackish  at  tip.  Head  4^ ; 
eptb  4.  D.  8;  A.  12;  scales  9-46-4;  teeth  2,  4-4,  2.  L.  2^  inches, 
livers  of  Soathem  Wisconsin,  etc. 

{lAftkrurut  cg€mootph€Uu»  Copoland,  Proc.  Acad.  Nat.  Sci.  Pbilai.  1877,  70.) 
87*  HI.  afripes  (Jordan)  Hay. 

Body  moderately  elongate,  very  strongly  compressed  and  elevated. 
Lead  comparatively  pointed.    Mouth  rather  large,  quite  oblique,  the 
laxillar^'  reaching  to  the  Iront  of  eye;    lower  jaw  projecting.     Eye- 
mall,  shorter  than  muzzle,  4   in  head.     Scales  closely  imbricated,, 
rowded  anteriorly.    Lateral  line  strongly  decurved.    Dorsal  fin  be- 
[inning  midway  between  ventrals  and  anal,  high  anteriorly;  pectorals 
lot  quite  reaching  ventrals;   the  latter  to  vent-*  Coloration  of  body 
lark  bluish,  without  traces  of  vertical  bars;  sides  not  silvery,  the  scales 
lusted  with  dark  puuctulations;  dorsal  with  the  usual  black  spot  at 
base  in  front,  smaller  than  in  the  other  species;  a  black  bar  crosses  its 
upper  i)art;  anal  colored  like  the  dorsal,  the  markings  paler;  ventral 
fiii8  dusky.    Males  profusely  tuberculate,  and  doubtless  red  in  spring* 
Head  4J;  depth  4.     D.  7;  A.  11;  scales  9-52-5;   teeth  2,  4-4,  2.    L.  a 
inches.    Southern  llhuois.     This  species,  and  i  ossibly  the  preceding 
also,  may  be  local  varieties  of  M.  dipleniius, 

d.ythruruH  atripts  Jurdau,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  r>9,  lb7b.) 
Stid.  IVI.  dlpleemius  (Uat.)  Hay. — lied-fin. 

liody  elongate,  compressed,  little  elevated,  the  caudal  i)eduncle  nota- 
bl\  lonjr.  llcjid  long,  conic,  rather  pointed.  Mouth  large,  moderately 
obliqut*,  the  premaxillury  on  the  level  of  the  pupil,  the  maxillary  ex 
ttndiujr  to  opposite  the  eye,  lower  jaw  somewhat  projecting.  Eye  mod- 
erate, about  e(iuul  to  muzzle,  3^  in  head.  Scales  closely  imbricated, 
cn'wded  anteriorly,  the  antedorsal  scales  about  30.  Dorsal  ftn  high, 
iuH^rtcd  about  midway  between  ventrals  and  anal ;  pectorals  not  reach 
^H  ventrals,  the  latter  to  vent;  caudal  lin  long.  Coloration  dark  steel- 
Wile  above;  pale  or  silvery  below ;  the  males  often  showing  traces  of  8-l(> 
obNcne  cross-bars;  a  conspicuous  spot  at  base  of  dorsal  in  front;  the 
fiii.s otherwise  all  plain.  Males  with  the  anterior  dorsal  region  and  the 
Wad  prolusely  covered  with  small  whitish  tubercles,  the  belly  and 
W*r  tins  being  of  a  bright  brick-red  in  the  sj)ring.  Females  very  pale 
oljve,  .sometimes  almost  colorless.  Head  4/j  ;  dei)th  4.J.  1>.  7;  A.  11; 
•tales  *J-47-:i;  teeth  2,  1-4,  li.  L.  3^  inches.  Ohio  and  Upper  Missis- 
•^pi  Valley  and  lake  region;  generally  abundant  in  small,  clear  streams. 

'«tM<»(tfii«  dip/emttM  Uai'.  Icbth.  Ob. :  liyptilirpii  dijtlijemia  Cope,  Proc.  Acad.  Nat.  Sol. 
Mf  IQs^;  Jordan,  Mao.  Vert.  *J9&.     I^uoitcm  diplarmiut  of  Kirtlaod  and  of  Qttn* 


198       COXTKim  TIONS    TO    NOUTII    AMERICAN    ICHTHYOLOGY — IV. 
tfN9.  W.  ard<MlS  vCnpo)  Uuy.^  Sou  Hunt  linl-fiv. 

Hod.v  olonji;it(\  lilllr  t'.()in]»ro8so<i  aiid  not  at  all  elevated.  Ileadloiii;, 
roiiic,  ami  pointed,  rdontli  lai';^e,  obli^ine,  the  lower  jaw  scaixiely  loujjor, 
\ lie  nnixillary  reacliin.ic  to  oppo  iti-  the  rye.  Eye  rather  lar^e,  .*V,  in  head. 
Seales  moderate,  isilvrry,  m>t  densely  iinbrieated.  Lateral  line  deeiirvml. 
Dorsal  tin  as  in  the  other  spetties:  pectorals  tall  in  ;:r  et:n>id4*rahly  >lnnr 
ofventrals.  Coloration  oliv:i(('oa.s;  the  seah's  dark-ed;^ed  al>ovo;  tim 
sides  with  a  Inilliant  silvt-ry  band;  dorsal  with  a  rather  small  hbck 
spot  at  base  in  Iront.  ]\Iales  in  spriM*j:  tnlu^renlate.  tiie  entire  IhmIv  ami 
tins  brillianr  reil :  erimsoa  in  s|>i'in;:x,  becominjr  more  searlet  latrr. 
Younjx  males  varionsly  ])nrplish  or  pinkish.  IL»ad  4};  dejith  4). 
Seales  O-.")!)-:;:  t(M»rh  L\  4-1,  L*.  I..  '1^  iiielies.  Cumberland,  Up]XM' Ten- 
nessee,  and  Roanoke  Hi  vers.  A  l»eantit'id  iidiabitant  of  the  r.lrtir 
monntain  streams. 

//■  ..,j:,.i./s-  ,;.»■,;.;,  O.Mii\  Pr.'.  .  A' ...1.  N':i-.  >•  i.  Phil;*.  WIT.  \(\'^'.  Leuci^riii  urdtiii 
iui'.ahtr.  vii.  'J.''?/- 

^90.  .11.  pu:ietul:im!<  li.:;. 

luHly  >lii>r;,  dtn-p,  ro::ipM  ^-t  .1.  T-.i-k  r]<.-vattd  in  front  ot' dor&il. 
lleail  >hoii  an*l  «l«Mp,  l';.::r(  n!i .lijn  i.r  >liuhtlv  eoficave.  Moiilli 
larue.ouilv  .»"oliiiiu-.  is^rcill.i:  .  :«■!•.';.!':::  .iii-.i'iiu*  liai  ol'nrbit.  Kve  iniHl- 
•  ■r.'M'.  .i].  ill  !i;';:.[.  S.  .:1,>  -■;,.;!■.  J"*  ::»  ri<»:;r  nf  dnisal.  Lateral  liin' 
miuli  ilxi  iiivid.  PiT^.:!  l'v^i:i::'  j,  .;i:.»v.:i\  NrTw^rn  iiiiizzh*  and  !>;•>*' 
ot  i-audal.  l;j::ii..i  I'ulaji -i-  r« »:..:•:  ^  ^^r<i.  S::\:^VM-.»h»r:  >ilvt'i\  na  sitlrs 
.iiul  jelow  ;  srali->  .i".H»v.'  i!.a\  I'i^i  •: :  .:  'i.irk  dnisal  liiu-:  a  «laik  hand 
lUi  vaiaLii  pi-.liMuIi' :  ..  <';;'.!  ■•;,:  \  -^im-:  ;ir  ivisr  oi"  doisal.  Ileatl-l^! 
iLi-p:h  n.  n.  ^:  A.  :«»  ,  [  :i  :  <...:.  >  11-;:^-.^:  -..r::;  J,  1-4.  J,  with  ;:iin«l- 
Ki::  sini.ui'.     I.   L' i::  !.i^.      i  >.  ,:*  .'    ..  K  v .  ;.  MS-^is-^ippi.     ,ITaii.) 

H..'..  i\        :     >   N.    .  V  .^    •-         -^ 

A    ■■.»■*      ".  .■.■»• 

'J91.  71.  riilM-ipiiiii:«» 

U.».i>  l.v  ^  .:::!  --■     ..l.  :.      ■:  :   ■•.^-    :.      ^'I     ;::;  'ai-i ,  obl:«in«',  tbe 

•  ''v.v  V  :  .V.  >:•.:,  ;■.:...'  :  ■    ■•  •  •  •  ^.  '*  ;   ■    .\    "   •_ -.  :, ,-.  •   »  -  tj^,.  vi-itirnl  fn»ni 

1  •     .     .:  .  '..  -'  ^*  'r   ''•::^t:T  !han  >iH»ut. 

■  -      -  ..  -  ...'..  ,:.»  r  Ti:an  lonj:.  h"' 

•  -  ^         '-  :    ■  '  \.    TMirh  ileeurvo^l. 


.  .*■     .  ,  ^ '.. 


,  '        ^:  ' 


.V-  N..:  ;.;:      ...*..      '..'..'.  .\    •     -;.  ■  ...      ::.Li!  and  euujii'J- 

-:■    :'-^-:.  .  :X..n;     x  .  ^  \.  ::-nils*  the  latter 

M'*i.     •  -     ^  .    ^    .        .:  .  .     N  -x.^1  :»,iiid:  a  hlack 
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le  dorsal  well  behind  ventrala,  the  tips  of  the  ventrals  extending  to 
de  last  dorsal  ray.  Oandal  peduncle  moderate.  Coloration  very  palef 
ides  with  a  bright  silvery  band  j  scales  with  very  little  dark  edging  j 
» dark  line  at  base  of  dorsal ;  males  in  spring  with  the  snout  profusely 
nberciilate.  Head  3^ ;  depth  4.  D.  8 ;  A.  10 ;  scales  0-38-3 ;  teeth  2^ 
t-4, 1.    L.  3  inches.     Saluda  River,  South  Carolina. 

{ yotropi$ pkotogenU  ("pale  variety")  Jordau  &  Brayton,  BuU. U.  8.  Nat.  Mas.  xU, 
tt,  l»78. ) 

§98.  in.  phoCoirenls  (Cope)  Jor. 

Body  more  slender,  comx>ressed.  Head  moderate.  Mouth  quite  ob- 
lique, lower  jaw  scarcely  projecting  5  maxillary  about  reaching  orbit* 
Back  broad.  Dorsal  fin  inserted  behind  middle  of  body,  a  little  behind 
fentrals.  Lateral  line  deem  ved.  Eye  large,  3^  in  head.  Color  oliva- 
ceous, with  brown  vertebral  and  dorsal  lines ;  sides  and  below  bright 
lilvery;  cheeks  silvery.  Head  4^;  depth  5 J.  D.  8;  A.  10^  scales  0-40-3. 
L  3  inches.  Alleghany  region,  Pennsylvania,  to  North  Carolina,  on 
both  sides  of  the  mountains ;  abundant  and  variable.  Yar.  evigraulinus 
Goi)e  is  slenderer,  the  depth  0  in  length,  the  head  3§. 

{Squaliwi  photogenU  Cope,  Proo.  Acad.  Nat.  Sci.  Phila.  18(>4,280:  PhotogenU  leuoop9 
CoiH?,Prc»c.  Acail.Nat.Sci  Phila.  1867, 1G4 :  Leucisoua photogenU  QHniheT.Yii, 252.) 

t99.  n,  telescopus  (Cope)  Jor.  &.  Gilb. 

Very  near  the  preceding,  but  with  the  dorsal  fin  inserted  about  mid- 
day l)etween  snout  and  base  of  caudal,  not  much  behind  ventrals.  Eye 
longer  than  muzzle,  2^  in  head.  Mouth  very  oblique,  mandible  not  pro- 
jecting. Color  pale  greeuish  ;  the  scales  extensively  dark-edged  above. 
Head  4J ;  depth  5.  1).  8 ;  A.  10 ;  scales  5-38-3.  L.  3 J  inches.  Ten« 
Jiessee  River. 

(l*kotogenia  telesoopua  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18G7,  l&'i :  LeuoUous  telescopus 
ttttnther,  vii,  252.) 

'00.  HI.  sCilbias  Jordan. 

Ikxiy  rather  slender.  Head  rather  long,  somewhat  pointed.  Mouth 
^rge,  oblique,  the  maxillary  reaching  to  the  eye.  Eye  very  large^ 
pisiter  than  snout  and  than  interorbital  width,  3  in  head.  Fins  rather 
fcigh ;  the  ventnils  reaching  to  opposite  the  last  rays  of  the  dorsal.  Color 
pale  ftilvery  green ;  sides  with  a  broad  silvery  band,  on  which  are  many 
^iwk  piuictulations ;  these  are  numerous  just  behind  the  shoulder-girdle 
^<1  at  the  base  of  the  caudal,  where  they  form  an  evident  spot;  cheeks 
pore  si^ery;  lips  dusky.  Head  4};  depth  5.  1).  8;  A.  10;  scaler 
^"--';  teeth  2,  4-4,  1.     L.  .'i  inches.     Alabama  Kiver. 

(AWfro/zM  *fi76iii*  Jordan.  Aim.  Lye.  Nat.  Ilii*t.  N.  V.  187G,  'Si'X) 
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80 1*  in.  percobromas  Cope. 

Body  moderately  elongate.  Ilead  rather  long,  the  muzzle  acaraiuate. 
Mouth  oblique,  the  jaws  equal,  the  maxillary  extending  behind  front  of 
orbit.  Eye  moderate,  3^  in  length,  iis  long  as  snout.  Dorsal  beginning 
slightly  behind  ventraLs.  Seventeen  scales  in  front  of  dorsal.  Color 
pale,  with  lateral  silvery  band  ;  dorsal  scales  and  scales  at  base  of  cau- 
dal with  dark  punctulations.  Head  3:f ;  depth  4J.  D.  8j  A.  lljscalea 
7_37_3;  teeth  2,  4-~i,  2.     L.  2  inches.    Saint  Joseph,  Mo.    {Cope.) 

(AlbHnn:llus pervohromus  Copo,  IlaydiMi's  Geol.  Siirv.  Wyom.  1870,  440.) 
302*  ^.  rabellus«  (A;;.)  Jor.— /i«w/  Minnow, 

Body  long  and  slender,  compressed,  the  back  not  elevate.  Head 
blunt,  conic,  proportionately  shorter  than  in  the  other  species.  Mouth 
moderate,  very  oblique,  upper  li[)  on  the  level  of  the  upper  part  of  the 
pupil,  maxillary  about  reaching  to  the  front  of  the  eye.  Bye  large, 
rather  longer  than  snout,  oj  in  head.  Fins  low;  the  dorsal  well  belii:»d 
the  ventrals,  the  tips  of  the  ventrals  extending  to  beyond  the  middle  of 
the  dorsal.  Lat4?ral  line  decurved.  Color  translucent  green  above; 
sides  bright  silvery ;  scales  above  faintly  i)unct$ite,  but  not  enough  to 
render  them  dark-edged,  nor  to  form  blotches  along  the  sides;  afiwat 
dark  vertebral  line;  males  in  si)ring  with  the  snout  rosy.  Head4§; 
depth  51.  D.  8;  A.  11;  scales  r)-;^8-^ ;  teeth  2,  4-4,2.  L.  5  mtih^^ 
Great  Lake  region  and  Ohio  and  Mississippi  Valleys;  abundant  in  lakes 
and  river  channels.  Variable.  The  largest  and  handsomest  species  of 
this  genus. 

(trXotropU  afhcrinoidi'M  Kal".  Ami-r.  Monlli.  Ma«r.  &.  Orit.  Rev.  1818,  •<i04  (very  doabt- 
ful,  perliapH  a  Xoiemigonns):  AlhurnuH  rubtUuH  A«;assiz,  Luku  Superior,  ISTiO,  3)4:  i^* 
humus  nitiduH  Kirtlaiul,  (Movelainl  Ann.  Sri.  l.":'.'>4,  41:  Alburnellus  Jaculu8  aa6,  arp 
Copo,  Cypr.  Penn.  18(>i>,  3H7  :  Lcuc'ihcuh  rub*  Huh  inul  ropel  Gilnther,  vii,  254,  255.) 

303*  iTI.  dinemufii  Raf. — Lmrrald  Minnow. 

Very  similar  to  the  preceding,  but  smaller  and  more  compressed,  with 
shorter  snout,  smaller  eye,  narrower  and  mon*  convex  interorbital  spa<56» 
which  is  not  wider  than  ey<*,  and  shorter  ventrals,  which  scarcely  reach 
the  middle  of  the  dorsal.  Colors  very  pale;  lips  dusky.  Ilead  4}; 
depth  5^  (to  U).  D.  8;  A.  10;  scales  (U^8-3;  teeth  2,  4-4,  2.  L.  ^ 
inches.  Ohio  Valley.  Described  from  si)ecimens  tuken  at  the  Falls  o' 
the  Ohio. 

(MinnihtH  (iineuiuff  Unf.  Lhth.  Oh.  4r> :  Albumus  diUchm  Grd.  Proc.  Acad.  Nat.  ^^ 
Plula.  \Soi\  VX\:  AlburmlhiHdihctuf<  Grrl.  I  J.  S.  Pac.  R.  R.  Surv.  x,  259:  NotropU  daeet*^ 
and  dincmus  .Jordan,  Man.  Vert.  'JlHJ,  297.) 

304.  in.  rnbrlfrons  (Cope)  . Jordan.— /tW/-/(riCfd  Minnow. 

Boily^moderately  elongate,  the  back  scarcely  eievated|  the  cand** 
peduncle  somewhat  contracted.    Head  longer  than  in  the  other  speeiA 
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ic  and  rather  pointed.  Mouth  rather  large,  very  oblique,  upper  lip 
>ve  the  line  ot*  the  middle  of  the  pupil,  the  maxillary  reaching  to  op- 
ite  the  eye.  Kye  moderate,  anterior,  4  in  head.  Oliv^aceous  above ; 
les  with  darker  ed^es;  «ides  silvery;  a  dark  vertebral  line;  males 
h  the  snout  tubercnlate  in  spring,  the  i'oreheiwl,  opercular  region, 
I  base  of  dorsal  being  then  tlushed  with  red.  Head  4;  depth  43. 
8;  A.  10;  sciiles  5-:31)-3.  Teeth  2,  4-4,  2,  little  hooked,  one  of  them 
ietimes  showing  a  sort  of  grinding  f;ice.  L.  25  inches.  Ohio  Valley, 
elegant  species.  Much  smaller  than  nibcUuSj  with  larger  head' and 
'I)er  bcMly. 

UburuuH  nihrifntHH  Cop«,  Proc.  Acad.  N'at.  Sci.  Phila.  18:>5,  rt5 :  Alburnellus  rubri- 
«CoiM*,  Cyjir.  Pcmi.  ld:)G,  .WS  :  Leuri^cus  ruhrifronti  GuntUer,  vii,  225:  Notropia  ru- 
roff?  .Ionian,  2*. »6.) 

S.  .11.  Jemezaiius  (Cope)  Jof. 

kxly  slender,  with  long  cau<lal  peiluncle.  Head  large,  the  muzzle 
g-acuminate.  Mouth  large,  oblicpie,  the  upper  lip  below  the  line  of 
papil,  the  maxillary  extending  beyond  front  of  OA-bit.  Eye  mod- 
te,  3jj  in  head.  Dorsal  rather  posterior,  the  tips  of  the  ventrals  ex- 
ding  beyond  its  last  ray.  Olivaceous;  a  broad  silvery  band,  with 
mbeous  superior  margin ;  a  dusky  vertebral  band.  Head  4|^;  depth 
D.  8;  A.  10;  scales  5-34-2;  teeth  2,  4-4,  I.  L.  3  inches.  San  Ilde- 
>io  (Uio  Grande),  New  Mexico.     {Co2)€.) 

Uburnellus  jtmizanuH  Cope.Zool.  Wlnu'lcr's  Expl.  W.  lOOth  Mtir.  v,650, 1876.) 

Vent  ml  liiis  sliort,  si-aniily  roa<  liiuj;  hryonil  front  of  dorsal. 

5.  .H.  micropteryx  (C'opv)  Jor. 

>ody  slender,  compressed,  rieatl  jnoderate,  rather  })ointed.  Mouth 
ue,  oblifjue,  the  upi)er  lip  on  the  level  of  the  pupil,  the  maxillary 
cliiiig  to  opposite  the  front  of  the  orbit.  Eye  small,  about  as  long 
muzzle,  3J  in  head.  Scales  large.  Lateral  line  decurved.  Fins  all 
te  Hmall,  the  dorsal  farther  back  than  in  any  of  the  preceding 
icies,  so  that  the  short  ventrals  do  not  reach  mucn  beyond  its  ante- 
r  rays.  Color  olivaceous ;  sides  bright  silvery ;  dorsal  scales  conspicu- 
'ly  dark-edged ;  a  dusky  blotch  at  base  of  caudal,  underlying  the 
»ery  lustre.  Head  4.^ ;  depth  ^A.  I).  H;  A.  10;  scales  0-30-2.  L. 
inches.     Headwaters  of  Cuniberhind  and  Tennessee  Rivers. 

AlhumeUun  micropUTi/x  Copr,  Jouru.  Aoad.  Nat.  S(!i.  Phila.  181)8,233.) 

H6.-PROTOPORUS  Coix,. 
'Pe, Uayilmi's  (}<»ol  Siirv.  Torr.  1871,  473:  typo  Protoporus  domninwi  Cojye.) 

Body  rather  stout.  Mouth  normal.  No  barbel.  Teeth  2,  4-4,  1, 
oked,  without  masticjatory  surface.    Scales  small,  in  50-60  transverse 
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301*  in.  pereobromns  Cope. 

Body  moderately  elongate.  Head  rather  long,  the  muzzle  acamiuate. 
Mouth  oblique,  the  jaws  equal,  the  maxillary  extending  behind  front  of 
orbit.  Eye  moderate,  3^  iu  length,  iis  long  as  snout.  Dorsal  beginning 
slightly  behind  ventrals.  Seventeen  scales  in  front  of  dorsal.  Color 
pale,  with  lateral  silvery  band  ;  dorsal  scales  and  scales  at  base  of  cau- 
dal with  dark  punctulations.  Uead  ^  ;  depth  4^.  D.  85  A.  11 ;  scales 
7«37_35  teeth  2,  4-1,  2.     L.  2  inches.     Saint  Joseph,  Mo.     (Cope.) 

{Alhnnwlliis pervohromus  Cope,  Ilayden's  Geol.  Surv.  Wyom.  1870,  440.) 
302*  m.  rubellus  (A^^.)  Jor. — Ros^n  Minnow, 

Body  long  and  shMider,  compressed,  the  back  not  elevated.  Head 
blunr,  <iOuic,  proi)ortionately  shorter  than  iu  the  other  species.  Mouth 
moderate,  very  oblique,  upper  li[)  on  the  level  of  the  upi)er  part  of  the 
pupil,  maxillary  about  reaching  to  the  front  of  the  eye.  Eye  large, 
rather  longer  than  snout,  .'>|  iu  head.  Fins  low;  the  dorsal  well  behi!!d 
the  ventrals,  the  tips  of  the  ventrals  extending  to  beyond  the  middle  of 
the  dorsal.  Lateral  line  <lecurved.  Color  translucent  green  above; 
sides  bright  silvery;  sciiles  above  faintly  i)unctate,  but  not  enough  to 
render  them  dark-edged,  nor  to  form  blotches  along  the  sides;  a  faint 
dark  vertebral  line;  males  in  spring  with  the  snout  rosy.  Head 4}; 
depth  5 J.  D.  8;  A.  11 ;  scales  r)-;58-:5 ;  teeth  2,  4-4,  2.  L.  5  indiK 
Great  Lake  region  and  Ohio  au<l  Mississippi  Valleys;  abundant  in  lakes 
and  river  channels.  Variabh^  The  largest  and  handsome.st  si>eciesof 
this  genus. 

(trXotropiti  alherinoidcH  Kaf.  Ami-.r.  Monlh.  Mag.  «fc  Orit.  Rev.  1818,  xJ04  (very  doubt- 
ful, perhaps  a  yotemigonits):  AlburnuH  ruhcUnx  A«;a.ssiz,  Lake  Snperior,  IS-V),  3)4:  ^^ 
hurnm  nUUhiH  Kirtland,  Cleveland  Ann.  Sci.  1^51,  41:  Alburnellua  Jaculut  Skud  arp 
Cope,  Cypr.  Penn.  LSOii,  '.{*^7  :  Lcmiticun  rahdlm*  and  fopei  Giinther,  vii,  2o4,  255.) 

303*  I?I«  dinemUK  Haf. — Lmrrald  Minnow. 

Very  similar  to  the  preceding,  but  snialler  and  more  compressed,  with 
short<3r  snout,  smaller  eye,  narrower  and  more  convex  interorbital  space, 
which  is  not  wider  than  eye,  and  shorter  ventrals,  which  scarcely  reach 
the  middle  of  the  dorsal.  Colors  very  pale;  lips  dusky.  Head  4J5 
depth  5^  (to  4.}).  D.  8;  A.  10;  scales  (h-;j8-3;  teeth  2,  4-4,  2.  L.  'o\ 
inches.  Ohio  Valley.  Described  from  s[)ecimen8  taken  at  the  Falls  of 
the  Ohio. 

(Minnihtti  (iineinttn  Kaf.  Irlith.  Oh.  4r> :  .tllnirmi^f  diltTlU't  lird.  Proc.  Acad.  Nat.  Sci. 
Phila.  1850,  VXi:  Alburnvllnsdilt(tujt  Grd.  I  J.  S.  Par.  R.  R.  Surv.  x,  259:  NoiropU  dilect9» 
and  dincmus  .Jordan,  Man.  Vert.  LIH),  !297.) 

304.  RI.  rnbriA'Ons  (Copr)  .lordan.— /.'o«/A-7<i<.Yd  Minnow, 

Body  moderately  elongates   the  hiutk  scarcely  elevated,  the  CMidii 
peduncle  somewhat  contrac'ted.    Ile^id  longer  than  in  the  other  specie^ 
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ic  and  rather  pointed.  Mouth  nither  large,  very  oblique,  upper  lip 
ive  the  line  of  the  middle  of  the  pupil,  the  maxillary  reaching  to  op- 
ite  the  eye.  Kye  moderate,  interior,  4  in  heail.  Olivaceous  above ; 
les  with  darker  ed;^es;  fjides  silvery;  a  dark  vertebral  line;  males 
h  the  snout  tuberenlat<»  in  spring,  the  forehead,  opercular  region, 
I  base  of  dorsal  being  then  tlushed  with  red.  Head  4;  depth  43. 
S;  A.  10;  scales  .3-*V.)-.'5.  Teetli  2,  4-4,  J,  little  hooked,  one  of  them 
letimes  showing  a  sort  of  grinding  fiico.  L.  2,^  inches.  Ohio  Valley, 
elegant  spe<5ies.  Much  smaller  than  r/i/>c/Z^  with  larger  head* and 
I>er  IxMly. 

Uburuuft  ruhrifnniH  Cope,  Proc.  Ac.ul.  N'at.  Sci.  Phil».  1815,  rt5 :  AlhurnclliLS  rubri- 
«Coi>«',  Cypr.  PciHi.  iSM>,  :iS8  :  LfuviscuH  ruhnfronn  GiintUor,  vii,  225:  NotropU  rU' 
'Off?  .Ionian,  2*.M3.) 

\,  .11.  Jemezaiius  (Cope)  Jof. 

lo<ly  slender,  with  long  caudal  peilunclo.  Head  large,  the  muzzle 
g-acuminate.  ^louth  large,  oblicpie,  the  upper  lip  below  the  line  of 
pui)il,  the  maxillary  extending  beyond  front  of  Oibit.  Eye  mod- 
te,  3*5  in  liead.  Dorsal  rather  posterior,  the  tips  of  the  ventrals  ex- 
diDg  beyond  its  last  ray.  Olivaceous;  a  broad  silvery  band,  with 
mbeous  superior  margin ;  a  dusky  vertebral  band.  Uead  4^;  depth 
D.  8;  A.  10;  scales  5-34-2;  teeth  2,  4-4,  I.  L.  3  inches.  San  llde- 
!io(Uio  Grande),  New  Mexico.     {Cope,) 

llburntflluH  Jcmczanu^  Cope,  Zoiil.  Whrelor's  Expl.  \V.  lOOth  Mer.  v,()50, 1876.) 
Veutnil  tiii8  sliort,  scantly  na*  hin^  bi'voiid  front  of  cloraal. 

J.  .!!•  micropCeryx  (Cop<-)  .Jor. 

►ody  slender,  comi)ress(Hl.  liead  moderate,  rather  jminted.  Mouth 
:e,  obliijue,  the  upper  lip  on  the  level  of  the  pupil,  the  maxillary 
L'hiiig  to  opposite  the  front  of  the  orbit.  Eye  smjill,  about  as  long 
nuzzle,  3.J  in  hejul.  Scales  large.  Lateral  line  decnrved.  Fins  all 
U*  Hmall,  the  dorsal  farther  back  than  in  any  of  the  preceding 
(;ie8,  so  tliat  the  short  ventrals  ilo  not  reach  mucn  beyond  its  ante- 
'  rays.  Color  olivaeeous;  sides  briglit  silvery ;  <lorsal  scales  conspicu- 
ly  (lark-edged ;  a  dusky  blotch  at  base  of  rau<lal,  underlying  the 
er>' lustre.  TIead  4.J ;  depth  ra.  1).  S:  A.  10;  scales  0-39-2.  L. 
ncbes.     IXeiulwaters  of  ( 'Und)erlan<l  and  Tennessee  Rivers. 

Ubumcllwi  micropUrifx  Cop<',  Joiiru.  A('a«l.  Nat.  Sci.  Phila.  1H<)H,2:5I{. ) 

H6,-PROTOPORUS  Cop«. 
:>e, HayiltMi'M  (ft'ol  Siirv.  Trrr.  1871,  47^:  typ'^  Protoporutidomninu^  Coj)0.) 

My  rather  stout.  Mouth  normal.  No  barbel.  Teeth  2,  4-4,  1, 
ked,  without  masticatory  surface.     Scales  small,  in  50-60  transverse 
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series.  Lateral  liae  short  or  iiearly  obsolete.  (Dorsal  fin  not  described.) 
Aual  basis  short.  Small  fishes,  differiug  from  Minnilua  in  the  incom- 
plete condition  of  the  lateral  line;  possibly  merely  the  young  of  some 
Squalius.    (r/xDr^?,  before ;  nofjoq^  pore.) 

807.  P.  domninas  Cope 

Body  rather  stout,  front  convex.  Muzzle  obtuse.  Mouth  horizontal; 
end  of  maxillary  not  quite  reaching  orbit.  Eye  4  in  head.  Lateral 
line  not  developed  as  far  as  the  ventral  fins.  Orayish ;  a  broad  dark 
lateral  band,  sx)otted  with  darker;  back  and  top  of  head  dark.  Head 
4^ ;  depth  5.  1).  8 ;  A.  7 ;  scales  9-56-6 ;  teeth  2,  4-4,  1.  L.  2  inches. 
Fort  Hall,  Idaho.    (Cope.) 

(Copo,  Iliiydeu's  Geol.  Surv.  Mont.  1871,  173, 187-2.) 

87.-1:R1€YITIBA  Cope. 

(Copo,  Proc.  Acud.  Nat.  Sci.  Philji.  18Go,  H8 :  typo  Ericymha  buccata  Cope.) 

Body  rather  elongate,  little  compressed.  Muzzle  broad.  Interoper- 
de,  suborbital,  and  dentary  bones  crossed  by  conspicuous,  externally 
visible,  mucous  channels.  Lips  thin.  No  barbel.  Teeth  1,  4-4,  0, 
without  grinding  surface,  hooked,  the  edges  entire.  Scales  rather  large. 
Lateral  line  continuous.  Dorsal  fin  above  ventrals.  Anal  basis  short. 
Silvery  lishes  of  rather  small  size,  known  at  once  from  all  other  min 
nows  by  the  cavernous  bones  of  the  lower  part  of  head,  (ipij  an  inten 
sive  particle;  xud/^Tj^  a  cavity;  in  allusion  to  the  development  of  the  mn- 
cons  chaniKjls.) 

a08.  E.  baccaCa  Cope. 

Body  fusiform,  rather  elongate,  little  compressed,  the  back  not  ele- 
vated. Head  rather  long,  somewhat  dei)ressed  above,  with  broad  and 
prominent  muzzle.  Mouth  rather  small,  horizontal,  subinferior,  the 
lower  jaw  considerably  short<»T  than  upper,  upper  lip  below  level  of 
l>upil,  maxillary  not  rciuihing  to  eye,  dent^iry  bones  dilated,  the  mo 
cous  channels  cx)nspicuous.  Suborbitnl  v(»ry  broiul,  silvery,  with  w 
elevated  longitudinal  ridge  and  conspicuous  cross-lines ;  opercle  smaH- 
Kye  Ijvrge,  4  in  head.  Fins  small,  dorsal  over  ventrals.  Scales  mod- 
ei^ate.  Lateral  line  nearly  straight.  Hivast  scaleless;  15  bwrge  scale* 
before  dorsal.  Color  olivaceous,  nit  her  pale;  sides  bright  silvery,  with 
bluish  reflections;  a  dark  dorsal  streak,  conspicuous  posteriorly ;  to* 
plain;  males  without  tubercles  or  bright  colors.  Head  3|;  depth  ^ 
D.8;  A.  8;  scales  5-;)3-3;  teeth  1,  4-4,  0.  L.  3  inches.  Ohio  Valle/ 
to  Mis8issixipi'(i7ai/);  locally  very  abundant.  One  of  our  most  remark- 
able 8i>ecies  of  (Jyprinida:. 

(Copf.  Proc.  Aijul.  Nat.  Sei.  Philu.  I8tir»  H7.  ami  Cypr.  Pep.ii.  A'A  ;  GUiither.  yH,  lA) 
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88.— PHENACOBIUS  Cope. 
(Sarcidium  Cope.) 
lop©,Proc.  Acad.  Nat.  Soi.  Phila.  lSo7,  9J>:  typo  Pkfnacohiua  ^^retu/iM  Copo. ) 

Body  elongate,  little  compressed.  Mouth  inferior,  the  lower  lip  thin 
lesially,  but  enlarged  into  a  fleshy  lobe  on  each  side  toward  the  angle 
r  the  mouth,  thus  presenting  a  superficial  resemblance  to  that  of  Exo- 
lossum^  with  which  the  genius  has  probably  real  affinities;  upper  lip 
rith  a  callous  covering  within;  dentary  bones  distinct,  except  at  sym- 
physis. No  barbel.  Upper  jaw  protractile.  Teeth  4-4,  hooked,  with- 
out grinding  surface.  Scales  rather  small.  Lateral  line  complete, 
dorsal  fin  in  front  of  ventrals ;  anal  basis  short.  Isthmus  extremely 
iride.  Intestines  short;  peritoneum  white.  Small  species,  with  the 
Mpect  of  young  suckers,  {(piva^^  deceptive ;  ^io^j  life ;  the  appearance 
)f  the  fish  suggesting  an  herbivorous  species  with  long  intestines,  which 
t  really  is  not.) 

'  Scales  moderate,  4',{-50  in  the  course  of  the  lateral  line. 

!•••  P.  teretolas  Cope. 

Body  slender,  little  compressed,  the  back  not  elevated,  the  caudal  pe- 
iancle  stout.  Head  stout,  the  muzzle  elongate,  obtusely  decnrved, 
beavy.  Mouth  small,  inferior,  horizontal,  the  maxillary  not  reaching  to 
eye.  Isthmus  wide.  Breast  scaly.  Lateral  line  nearly  straight.  Eye 
large,  high  up,  3 J  in  head.  Pale  yellowish ;  the  scales  above  dark- 
^ged ;  snout  bliu*.kish ;  a  plumbeous  lateral  band ;  fins  plain.  Head  4§; 
depth  4§.  D.  8 ;  A.  7 ;  scales  G-43-5 ;  teeth  4-4.  L.  3J  inches.  Kan- 
awha River. 

(Cope,  Proc.  Acacl.  Nat.  Sci.  Phila.  18(77,  96.) 

tU.  P.  mirabilis  (Grd.)  Jordan. 

Body  moderately  slender.  Head  short,  rather  blunt  anteriorly. 
Mouth  small,  the  maxillary  not  reaching  to  the  eye.  Bye  large,  4  in 
^^ead.  Olivaceous;  a  silvery  lateral  band  and  a  dusky  spot  at  base  of 
<»adal.  Hea4l  4 ;  depth  4|.  D.  8;  A.  7 ;  scales  6-51-5  (teeth  1,  4-4, 1 1). 
L3J  inches.     Arkansas  River.     (Oirard.) 

[BxogU>$9um  mirabile  Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  Id5G,  191,  and  U.  8.  Pac.  B.  R, 
^.  X,  256:  Exoglossum  miralnU  Qttather,  vii,   188:  tSarcidium  90Op{ferum*  Cope, 

*  Body  moderately  elongate,  the  back  not  elevated.  Candal  peduncle  stont.  Head 
^<^r  Hhorf  and  thick,  with  prominent  but  obtuse  muzzle.  Mouth  small,  horizontal, 
*Jw)lly  inferior,  tlie  maxillarj'  not  reaching  the  eye.  Top  of  head  flat.  Lateral  line 
'^ly  siraigbt.  Eye  large,  H  in  head.  YellowiBli,  witb  a  silvery  lateral  band,  whloh 
^*nniijat4»«  in  a  bliirk  caudal  spot;  no  donal  band  ;  fins  plain.  Head  4^:  depth  4|. 
^ B;  A.  7 ;  scales  6-44-6 ;  teeth  4-4.    L.  3  inches.    {Cope.)    Missouri  Riyer. 
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IIaydcD*3  Geol.  Surv.  Wyom.  IH70,U0,V-T^;  Jordan,  DulL  Hayden'8  GeoL  Surv.Terr. 
iv,  liTo.  3,  G;3.»  (ii  nithnr  clmbUy  KpcciuK^u  in)m  the  Rio  Grande,  with  scales  G-4V7, 
tho  broast.  nuked,  is  rrlijrrijd  by  uh  to  thisMporit.;) :  /  Phcnacobiui  ttreiulu9  via.  UoiUnu 
Nelson,  Bull.  Ills.  Mu:-t.  Nut.  Hist,  i,  lb70,  4o.) 


•* 


Scales  siiiuU,  about  (iO  iu  tlu?  lattTul  liuo. 
311.  P.  caCOStOmUM  Jordan. 

Body  rather  sleiuler,  lu^arly  t(»iv.te,  scarcely  compressed  at  all,  back 
not  elevated,  caudal  j)ediiin*le  stout.  Head  very  large,  the  muzzle  blunt 
and  heavy,  the  cheeks  tumid.  Mouth  small,  inferior,  altogether  below 
the  level  of  the  eye,  the  maxillary  barely  reaching  to  the  nostrils.  Eyes 
hirge,  high  ui>,  behind  midille  of  head,  and  3}  in  its  length.  Scale* 
sinall,  thin,  and  loosely  imbricated;  the  back  and  belly  scaled;  chest 
naked.  Lateral  line  iu*,arly  straight.  Twenty-two  scales  in  froDt  of 
dorsal.  Fins  all  small.  Width  of  isthmus  2^  in  head.  Pale  oliva- 
ceous;  white  below;  a  silvery  lateral  band,  underlaid  by  dnsky,  which 
forms  a  vague  blotch  at  base  of  caudal ;  back  dusted  with  dark  specks; 
top  of  head  black;  a  yellowish  vertebral  line.  Ilead  4.};  depth  5§.  D. 
8;  A.  7;  scales  7-GO-i5;  Iteth  4-t.     L.  4  inches.    Alabama  River. 

(Jordan,  Ann.  Lye.  Nut.  Ilisi.  N.  V.  IhTG,  XV^.} 

313.  P.  uranops  Cope 

Body  very  slender,  little  eoiiipressed,  back  not  elevated,  caudal  pe- 
duncle long  and  slender.  Ihsul  long  and  rather  slender,  ILit  above, 
the  muzzle  broad,  blunt,  au<l  projiMttiiig.  Mcmth  entirely  inferior,  larger 
than  in  the  other  si)ecies,  with  conspicuous  lips.  Eye  large,  placed  very 
high,  behind  the  middle  of  tlu^  lu^ad,  '3^  in  head.  Scales  small,  24  in 
front  of  dorsal.  Lateral  line  ^irui^hl.  (Jhest  and  middle  line  of  belly 
naked.  Width  of  isthmus  Iialf  leii;;th  of  head.  Fins  small.  HeacUJ; 
depth  G.     D.  8;  A.  7;  scales  7-(mM»;  teeth  4-4.    Tennessee  River. 

(Cope,  Proc.  Acad.  Nut.  Sci.  Pliil.i.  l-t)7,  :)Jl.) 

§0.  -fiCBI9.\ai:£2TIl¥K  A^rassiz. 

BlacL- It oscd  Dace. 

{Argijrcuff  Ilcukt'l,  pnotfuijicd  in  Entomology.) 
(Agatttiiz,  Lake  Superior,  1«^<),  \\7ii:  typo  Cintriuits  atronanua  Mitchill.) 

Body  rather  elongate^,  not  much  compressed.  Mouth  smaU,  subin- 
ferior,  normal,  the  upper  jaw  n>)t  protractile,  tho  upper  lip  continooiift 
with  the  skin  of  the  forehead,  a  barbel  terminal  on  the  mazillfllj* 
Teeth  mostly'  2,  4-4,  2,  hooked,  without  grinding  surfiace.    InteBtinil 
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a  short.    Scales  verj'  small.     Lateral  line  continuoas.    Dorsal  fin 
fted  behind  the  ventrals.    Anal  basis  short.    Size  small.    Colora- 
(lark,  rosy  iu  spring.     (^tV,  snout;   nooi;,  fisk;   the  snout  in  most 
jies  being  prominent.) 


L  cataracCflB  (Val.)  Jot. — Long-nosed  Dace. 

ody  elongate,  little  compressed,  not  elevated.  Head  long,  the  muz- 
flattened,  narrowed,  and  extremely  prominent,  the  mouth  being  en- 
ly  inferior  and  horizontal.  Eye  nearly  median,  its  diameter  con- 
led  twice  in  the  length  of  the  snout,  about  5  times  in  head.  Isthmus 
e.  Barbel  evident.  Lateral  line  commencing  opposite  the  upper 
tenor  angle  of  the  opercle,  decurved.  Pectoral  fins  enlarged  in  the 
es.  Color  olivaceous,  paler  below,  with  numerous  dusky  punctula- 
is;  the  back  often  almost  black;  some  of  the  scales  usually  irregu- 
y  darker,  producing  a  mottled  appearance;  no  black  lateral  bands; 
Dg  specimens  with  a  dusky  lateral  shade;  a  blackish  spot  on  the 
rcle;  males  in  spring  with  the  li[)s,  cheeks,  and  lower  fins  crimson, 
id  4;  depth  5.  D.  8;  A.  7;  scales  14-65-8;  teeth  2,  4-4,  2.  L.  5 
ties.  New  England  to  Virginia  and  Wisconsin;  frequenting  clear 
I  boisterous  streams  and  rock-pools. 

hbio  cataractcB  Cuv.  &  Val.  xvi,  315, 184'^:  LeucUfCU8  nasulus  Ayros,  Boat.  Joum. 
.Hist,  iv,  299,  184:J:  Argyreits  nai*u1us  Cope,  Cypr.  Peiin.  3G9:  JRhinichiliyH  naitutus 
ither,  vii,  181*:  CcratichthyR  catarartce  Giinthcr,  vii,  176:  Rhinichtkya  marmoratua 
wiz,  Lake  Sup«rior,  354:  Ilhinichthys  marnwratus  Giintber,  vii,  189.) 

I.  B.  maxillosus  Cope. 

My  elongate,  not  elevated.  Head  long,  the  muzzle  long  and  project- 
;,  as  in  the  preceding  species,  but  rather  heavier,  the  mouth  broader, 
JUiaxiUary  exteuding  nearly  to  the  eye.  Barbel  evident.  Eye  small, 
;b  up,  median,  5Jf  in  head.  Fins  small,  caudal  not  deeply  forked. 
leral  line  decurved.  Silvery;  darker  above;  a  dusky  lateral  shade, 
l«ust  iu  tbe  young.  Head  4;  depth  5.  D.  8;  A.  7;  scales  11-70-8. 
Muches.  Upper  Missouri  region  southeastward.  Very  close  to  the 
ec'ediug. 

tope,  Proc.  AciMl.  Nat.  Sci.  Phila.  18G4,  278.) 

l<(*  B.  transniontanus  Copo. 

This  species,  the  common  Rhrnichthys  of  New  Mexico,  differs  from 
Unichthyn  maanllosus  in  having  the  dorsal  fin  equidistant  between  the 
we  of  the  caudal  and  the  end  of  the  muzzle,  and  in  having  the  longi- 
liiial  series  of  scales  below  the  lateral  line  more  numerous  (12-^'*' 
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and  equal  to  those  above  it.    D.  8;  A.  7^  scales  13-70-13.    Tribat 
of  the  Rio  Grande  in  Colorado  and  New  Mexico.    {Cape.) 

{Bhiniohthya  marillosua  Cope  &  Yarrow,  Zo5L  Wheeler's  ExpL  W.  100th  Mer.  ^ 
1877  (not  of  Cope,  1864);  Cope,  Amer.  Nat.  July,  1879,  441.) 

816*  B*  obtnsns  Agasslz. — Broum-noaed  Dace. 

Very  similar  to  B.  atrorMSuSy  but  usually  rather  stouter,  the  b 
more  distinct,  the  head  a  little  shorter,  and  the  coloration  some 
different.  Back  olivaceous,  mottled  with  darker;  sides  with  a  r 
faint  brownish  band,  margined  above  and  below  with  paler;  bel 
very;  a  dusky  blotch  in  the  middle  of  the  base  of  the  dorsal  fin;  i 
with  the  pectoral  fins  enlarged,  and  with  the  lateral  band  rosy. 
4;  depth  4^.  D.  7;  A.  6;  scales  4-G3-8;  teeth  2,  4-4,  2.  L.  3  h 
Wisconsin  to  Georgia ;  abundant  in  clear  brooks.  Probably  a  vi 
of  the  next  species. 

(Agassiz,  Amer.  Jonrn.  Soi.  Arts,  1854,  357;  Gttnther,  yii,  190;  Jordan,  Am: 
Nat.  Hist.  N.  Y.  1876,  331:  Bhiniohthya  lunatua  Cope,  Proc.  Acad.  Nat.  8oL  Phih 
^8 :  Bhinichthya  meleagria  Agaasiz,  Amer.  Jonm.  Soi.  Arts,  1854, 357 :  BhMMh^m 
Nelson,  Bnll.  Ills.  Mns.  Nat.  Hist,  i,  46:  Bhinichthya  meleagria  Qttnther,  vii,  190. 

317.  B*  atronasns  (Mitch.)  Ag. — Blaok-noaed  Dace. 

Body  moderately  elongate,  little  compressed.  Head  moderate,  i 
broad  and  flattish  above.  Snout  moderate.  Mouth  small,  horiz 
subtermiiial,  the  lower  jaw  included,  barbel  minute  but  probably  a 
present,  upper  lip  on  the  level  of  the  lower  part  of  the  pupil, 
illarj"  not  reaching  nearly  to  the  eye.  Bye  small,  nearly  median, 
snout,  4 J  in  head.  Fins  rather  small;  dorsal  fin  well  back.  1 
quite  small,  somewhat  imbedded.  Lateral  line  somewhat  dect 
Color  blackish  above ;  some  of  the  scales  irregularly  darker ;  a 
band  passing  from  snout  through  eye  and  along  the  sides  < 
body;  a  pale  streak  below  this ;  belly  silvery ;  males  in  spring  wi 
lateral  band  and  the  lower  fins,  and  sometimes  the  whole  body, 
crimson ;  males  in  late  summer  with  the  lateral  band  scarlet  or  o 
the  red  color  growing  fainter  later  in  the  season.  Head  4;  def 
D.  7  ;  A.  7  ;  Lat.  1.  64 ;  teeth  2,  4-4,  2.  L.  3  inches.  New  Bngh 
Ohio  and  Virginia ;  very  abundant  in  clear  brooks  and  mountain  st 

(Cyprinua  atronastia  Mitch.  Trans.  Lit.  &  Phil.  Soc.  i,  460;  Gilnther,  vii,  191 

90.— AOOSIA  Qirard. 
(Qirard,  Proc.  Acad.  Nat.  Set.  Phila.  1856,  186 :  typo  Agoaia  chryaogoBter  Gid.) 

Body  moderately  elongate.  Mouth  moderate,  normal,  the  p 
illaries  protractile,  the  maxillaries  with  a  terminal  barbel.    Te^ 
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booked,  with  grinding  surface.  Scales  qaite  small.  Lateral  line  con- 
tinnoas.  Dorsal  over  or  slightly  behind  yentrals.  Anal  basis  short. 
8i2e,  aspect,  and  coloration  of  Rhinichthys  and  Apocope.  (A  coined  name, 
withoat  meaning.) 

31§.  A.  chrysogaster  Girard. 

Body  rather  stout,  the  back  slightly  elevated.  Head  heavy,  the  snout 
bluntly  conical,  covered  with  tubercles  in  males  in  spring.  Month 
small,  nearly  horizontal,  the  lower  jaw  included,  premaxillary  entirely 
bdow  the  level  of  the  eye,  the  maxillary  not  reaching  its  anterior  mar- 
gin, barbel  minute.  Eye  rather  large,  about  4  in  head.  Fins  well 
developed.  Lateral  line  somewhat  decurved.  Color  olivaceous  above, 
with  black  spots ;  yellow  below ;  a  black  streak  along  the  sides.  Head 
4|;  depth  ^.  D.  9;  A.  8.;  Lat.  1.  90.  L.  3.J  inches.  Bio  GUa,  Ari- 
zona.    (Oirard.) 

(OLnird,  Proo.  Acad.  Nat.  Sci.  Pliila.  1850,  187,  and  U.  S.  Mex.  Bound.  Sorv.  lohth. 

SI9.  A.  metalllca  Qrd. 

Stouter,  the  head  shorter,  and  the  snout  more  convex.  Dorsal  rather 
higher  and  narrower.  Scales  (in  figure)  considerably  larger.  Golora- 
tioD  and  proportions  essentially  as  in  the  preceding.  Lat.  1.  75.  Bio 
Oila. 

(Girard,  Prcvc.  Acad.  Nat.  Sci.  Phila.  1856,  187,  and  U.  S.  Mex.  Bound.  Surv.  Ichth. 

01.— APOCOPE  Cope. 
(Cope,  Hayden's  Gcol.  Surv.  Mont.  1871,  472  :  typo  Apocope  carringtoni  Cope.) 

Body  somewhat  elongate.  Mouth  normal,  rather  small,  with  thickish 
Bp«  and  a  terminal  maxillary  barbel,  premaxillaries  protractile.  Teeth 
aostly  1,  4-4,  1,  hooked,  without  grinding  siftface.  Scales  very  small. 
Lateral  line  weak,  often  more  or  less  broken  posteriorly.  Dorsal  fln 
iiuerted  behind  the  ventrals.  Anal  basis  short.  Isthmus  broad.  Size 
ifliall.  Colors  dusky,  with  red  iu  spring.  The  species  are  closely  re- 
lated and  difficult  to  separate,  and  the  genus  is  scarcely  distinct  from 
AgoHa,  (dKoxojrrjj  a  deficiency,  iu  allusion  to  the  incompleteness  of  the 
lateral  line.) 

*  Lateral  line  with  60-70  scales. 

tta.  A.  cf&rrinfftoni  Cope. 

Body  rather  stout.  Head  blunt  and  heavy,  the  snout  scarcely  over- 
kanging  the  month;  maxillary  not  quite  reaching  the  line  of  the  orbit; 
karbels  minute;  isthmus  wide.  Eye  4 J  in  head,  IJ  in  interorbital 
Ball.  Nat.  Mus.  No.  16 14 
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width.  Dorsal  fin  slightly  behind  ventrals,  nearer  caadal  than  moizle. 
Lateral  line  in  the  young  running  about  half  way  to  caudal,  nearly  com- 
plete, or  wanting  on  some  scales  only  in  the  adult.  Olivaceous;  a  dark 
lateral  baud  ;  dark  shades  along  the  back ;  males  with  the  loral  region 
and  the  bases  of  all  the  fins  except  the  dorsal  scarlet.  Head  4^;  depth 
5.  D.  8 ;  A.  7 ;  scales  10-tK)-ll ;  teeth  1,  4-4,  1.  L.  4  inches.  Utah 
to  Galifornia;  very  abundant  in  rocki>ools. 

(Copo,  Haydon's  Gool.  Surv.  Mont.  1871,  VIZ  ;  Jordan  &  Henshaw,  Bept.  Chief  Eng. 
U.  8.  Geog.  Surv.  W.  lOdth  Mcr.  187e,  191.) 

891.  A.  nublla  (Grd.)  Jor.  <&  Gilb. 

This  species  is  very  similar  to  A.  carringtonij  but  in  Girard^s  original 
types  the  head  is  quite  slender,  while  in  the  latter  species  it  is  blant 
and  stout.  Latenil  line  continuous,  but  broken  and  feeble  posteriorly. 
Body  stout.  Mouth  small,  barbels  small.  Fins  rather  small.  Color 
blackish,  with  a  darker  lateral  shade.  Head  black  above.  Head4J; 
depth  ^.    D.  8 ;  A.  7 ;  Lat.  1.  GO.    L.  4  inches.    Washington  Territory. 

{ArgyrcuH  nubiliia  Girard,  Proc.  Aciwl.  Nat.  Sci.  Phila.  1856,  186 :  Argjfreut  nMtt 
Girard,  U.  S.  Vac.  R.  R.  Surv.  x,  241.) 

399.  A.  vnlnerata  Cope. 

Body  elongate.  JMuzzle  obtuse,  not  projecting.  MouCh  inferior,  ho^ 
izontal,  maxillary  not  reaching  line  of  orbit.  Eye  as  long  as  muzzle,  4 
in  head.  Dorsal  iin  behind  line  of  ventrals,  nearer  caudal  than  snoot 
Barbels  small.  Olivaceous;  yellow  below;  a  blackish  lateral  band; 
head  blackish  above;  males  with  the  chin  rid.  Head  4^;  depth  5|. 
D.  8 ;  A.  7 ;  scales  1L>-C5-Ii3 ;  teeth  1, 4-4, 1.  L.  2J  inches.  Utah  to  Cal- 
ifornia, Oregon,  and  Arizona;  generally  abundant  in  the  luonntam  re- 
gion. 

(Cope,  Haydon's  Gcol.  Surv^i  Mont.  lt?71,  47:$;  Cope,  vol.  v,  Zool.  U.  8.  Goog.  Sorr- 
W.  lOOtb  Mer.  1870,  640;  Jordan  &  Ilenshaw,  Kept.  Chief  Eug.  U.  8.  Geog.  Surv.W. 
lOOtb  Mer.  187'^,  191 :  Tigoma  rhinichihjoidi'4i  Cope,  Haydoii's  Geol.  8urv.  Mont.  VSIU 
Al\\\  Apocope  cvucsi  Yarrow,  vol.  v,  Zoiil.  U.  S.  Gc(»g.  Surv.  W.  100th  Mer.  1876^616.) 

3*2^.  A*  hcnsEiavii  Copi-. 

Uody  rather  elongate  ^luz/Je  rather  long,  broad,  obtuse,  but  over- 
hanging the  mouth.  Barbel  small.  Eyes  small,  high  up,  shorter  thaa 
snout.  Ventral  tins  reaching  anal,  but  not  reached  by  the  jiectorals; 
dorsal  tins  originating  somewiiat  bdiind  base  of  ventrals.  Color  [Nilei 
with  a  few  dark  clouds  on  the  sidi\s  and  dark  shades  on  head;  lowci 
fins  rod  atba.se;  young  with  dark  ciussstreaks.  Head  4^;.  depthlji 
D.  D;  A  7;  scales  14-02-10;  teeth  1,  1-4, 1.  LTtah  and  Idaho;  aban 
dant  in  Provo  Kiver.    Not  very  dillerent  from  the  preceding. 

{MiHichthys  henshavii  Coik>,  Troc.  Auier.  Phil.  Soc.  Phila.  1874,  133;  Cope,  ToL  ^ 
Zool.  U.  &  Goog.  Surv.  W.  100th  Mor.  640.) 
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I.  A.  oscnia  (Grd.)  Cope. 

Mere  from  A.  hetishami  in  having  a  longer  and  more  attenuated 
iy,  and  narrow,  sharp-pointed  muzzle.  Base  of  dorsal  intermediate 
;ween  base  of  caadal  and  end  of  snoot ;  ventrals  reaching  anal,  bat 
t  reached  by  pectorals.  Yellowish  white  above ;  bright  yellow  below  ^ 
)Toad  blackish  lateral  band ;  a  narrow  black  stripe  around  muzzle ; 
les  with  the  lower  jaw  and  lower  fins  crimson  in  life.  Head  4f  ("  in 
al  length") ;  depth  7^ ;  eye  4^  in  head.  D.  8 ;  A.  7 ;  scales  l(>-63-10* 
lorado  to  Arizona.    ( Cope. ) 

irgyrtMt  aaoulua  and  notabilia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  186,  and  m  U. 
fex.  Boond.  Sarv.  lohth.  47 ;  Cope,  vol.  v,  Zool.  U.  S.  Qeog.  Sarv.  W.  100th  Mer. 

.) 

iitenl  Une  with  80-90  Boales. 

I.  A*  Fentricosa  Cope. 

My  rather  elongate.  Muzzle  obtuse,  but  narrowed  anteriorly,  not 
'rfaanging  the  mouth.  Eye  4  in  head,  shorter  than  snout.  Caudal 
laDcle  stout.  Barbels  small,  sometimes  obsolete.  Scales  very  small, 
sky  olive  above ;  a  blackish  lateral  band.  Males  with  the  axils  of 
t  pectorals  and  ventrals  scarlet ;  a  scarlet  spot  above  the  gill-openings 
1  one  on  the  side  of  the  muzzle.  Head  4;  depth  4|.  D.  8^  A.  7; 
k»  18-89-15 ;  teeth  1, 4-4, 1.  L.  2|  inches.  New  Mexico  to  Arizona 
1  Oregon;  abundant. 

Ctr§Uekthya  ventriconus  Cope,  Proc.  Amor.  Phil.  Soc.  Phila.  1876,  136;  Cope,  voL 
EooL  U.  8.  Geog.  Surv.  W.  100th  Mer.  648;  Jordan  &  Henahaw,  Bept.  Chief  £ng. 
8.  Qeog.  8iir\'.  W.  100th  Mer.  1878,  192.) 

92.~€ERATI€HTHY8  Baird. 
Horny  Heads. 

(Nocomis  Grd ;  tffyhapsis  Ag.) 

W,  1863,  brief  notice ;  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  212 :  type  JSemotl^ 
lu»  biffuttatus  Kirtland. ) 

'orm  various.  Mouth  terminal  or  inferior,  with  lips  thin  or  some- 
ftt  fleshy,  a  conspicuous  barbel  terminal  on  the  maxillary,  premax- 
ries  projectile.  Teeth  4-4,  or  1,  4-4,  1  or  0,  hooked,  without  evident 
iding  surface.  Scales  rat he^ large.  Lateral  line  continuous.  Dorsal 
bserted  over,  iu  front  of,  or  slip:litly  behind  ventrals;  anal  basis 
t*  A  large  and  varied  ^roup.  (xipac;^  born ;  t^Ou^y  fish ;  from  the 
tial  tubercles  of  the  tyi)ical  species.) 
16  species  may  be  thus  divldcHl : 

eies  of  large  8ize,  with  the  uioiith  anterior,  tho  lower  jaw  included;  the  doiBal 
hn  slightly  behind  the  ventrals  (Ceraiichtiiys). 

bigyttatuSf  micropogon,  iffmmetriems^ 
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**  Species  of  ninall  size,  with  the  mouth  subiuferior  and  horizontal;  the  donal 
serted  slightly  in  front  of  the  ventrals,  and  the  scales  generally  large  i 
very  (f  Hybopsis  Agassiz). 

5.  Teeth  two-rowed cximingiy  lucenSf  awblop9,  ruhri/roM,  kifp 

bb.  Teeth  one-rowed dissimiliSj  eterletuSy  cutivalitf 

***  Species  of  small  .size,  with  the  mouth  subinferlor  and  horizontal,  with  thi 
lips ;  the  dorsal  fin  inserted  slightly  behind  the  ventrals,  usually  with  : 
blotch  on  its  last  rays;  scab's  rather  large,  silvery. 

labrodiUf  ganemuSy  mc 
*  Species  of  large  size,  with  the  mouth  anterior,  the  lower  jaw  included;  th( 
fin  slightly  behind  the  ventrals.     (Ceraiichthys,) 

896*  C  big^UttatUS  (Kirt.)  GnL— Horny  Head;  liiter  Chub;  Jerker. 

Body  rather  robust,  little  elevated,  little  compressed.    Head 
rather  broadly  rounded  above;  the  auout  conical,  blantish. 
rather  large,  subterminal,  little  oblique,  the  lower  jaw  somewh 
shorter,  the  upper  lip  rather  below  the  level  of  the  eye,  and  the 
lary  not  reaching  to  the  front  of  the  eye.    Eye  small,  median,  hi. 
Suborbitals  very  narrow;  preorbital  large.    Fins  moderate;  the 
rather  posterior,  slightly  behind  the  insertion  of  the  ventrals;  < 
broad,  little  forked.     Scales  large,  not  crowded  anteriorly,  18  n 
front  of  the  dorsal.     Lateral  line  somewhat  decurved.    Color 
olive;    sides  with   bright    green    and  coppery  reflections;    a  < 
dusky  bar  behind  the  opercle;  scales  above  with  dark  borders; 
pale,  but  not  silvery,  rosy  in  spring  males;  fins  all  pale  orange 
out  black  spot.    Males  in  spring  with  a  crimson  spot  on  each 
the  head;  the  adults  with  the  top  of  the  head  swollen,  forming 
of  crest,  which  is  sometimes  a  third  of  an  inch  higher  than  the  1 
the  neck  and  is  covered  with  large  tubercles ;  young  with  a  dark 
spot.    Barbel  well  developed.     Head  4;  depth  4J-.    D.  8;  A.  7; 
G-41-4;  teeth  1,  4-4,  1,  or  1,  4-4,  0.  sometimes  4-4.     L.  (>-9 
Pennsylvania  to  the  Great  Basin  of  Utah  and  southward;  ever^ 
abundant.    The  most  widely  diffused  of  our  Cyprinidce.    Westert 
mens  usually  have  the  teeth  in  two  rows. 

{Semotilua  bignttatus  Kirtland,  Boat.  Joiirn.  Nat.  llist.   1640,  iii,  344;  Uop 
Penn.  18(36,  3C()j  Giiuther,  vii,  178:  XocomiJi  nchrascemis  and  f  Nocomis  bellictu 
Proc.  Acad.  Nat.  Sci.  Phi  la.  18515,  '21:^:  Ceratichthys  cyclotis  and  stigmaticwi  Co\ 
Acad.  Nat.  Sci.  Phila.  1804,  -277,278:  Ceratichthys  cycloivi  Gxinther,  vii,  178: 
tkya  atigmaticus  GMnihr.T J  vii,  179.) 

897.  €.  mlcropoji^oii  Cope. 

Body  moderately  stout.     Head  much  as  in  Minnilus  cornutuSj 
the  muzzle  obtuse,  the  profile  rounded,  descending.    Mouth  i 
obliqae,  its  angle  opposite  front  of  the  orbit.    Eye  34  in  head, 
minute.    Caudal  peduncle  slender.    Yellowish  brown,  with  bio^ 
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tebral  band ;  a  brown  lateral  shade.  Head  3f ;  depth  4^.  D.  8 ;  A.  7 ; 
scales  6-40-3 ;  teeth  4-4.  L.  3^  inches.  One  specimen  known,  from 
CoDestoga  River,  Pennsylvania.  Perhaps  a  variation  of  the  preceding. 
(Oifpe,) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  277 ;  Glinther,  vii,  179.) 
S9§.  C.  synimctricus  (Baird  <&  Girard)  J.  <&  O. 

Body  elongate,  slender,  moderately  compressed,  not  elevated.  Head 
short,  rather  slender  and  pointed.  Mouth  small,  little  oblique,  the  lower 
jaw  included.  Eye  large,  anterior,  longer  than  snout,  3  in  head.  Bar- 
bel small,  but  evident.  Scales  small,  rather  loosely  imbricated.  Lat- 
eral line  strongly  decurved.  Dorsal  slightly  behind  ventrals.  Coloration 
pi^e  J  scales  dotted  with  black ;  cheeks  silvery.  Head  4| ;  depth  6.  D. 
8;  A.  8 ;  scales  9-58-4 ;  teeth  4-4,  without  grinding  surface.  L.  6  inches. 
Rivers  of  California. 

{Pogonichthifs  symmetric  us  B.  «&  G.  Proc.  Acad.  Nat.  Sci.  Phila.  Ib54,  136 :  LeuM>9om%i$ 
tfmmelricuM  Glinther,  vii,  2G7.) 


•»w 


Kpe<-ies  of  small  size,  with  the  mouth  sabinferior  and  horizontal ;  the  dorsal  fin  in- 
Hcrted  slightly  in  front  of  the  ventrals,  and  the  scales  generally  large  and 
silvery.     (  Hybopsia  Agassiz.  *  ) 
*.  Teeth  two-rowed. 

H9.  €.  c-nmlnfft  GUnthcr. 

Barbels  minute.  Eye  entirely  in  the  anterior  half  of  the  length  of  the 
h«Ml,  and  nearly  as  long  as  the  snout,  which  is  obtuse,  rounded,  convex, 
the  mouth  being  subinferior.  Interorbital  space  convex,  as  wide  as  the 
orbit.  Suborbital  ring  extremely  narrow.  Origin  of  dorsal  fin  a  little 
behind  ventrals,  somewhat  nearer  root  of  caudal  than  end  of  snout. 
Pectorals  not  reaching  ventrals.  A  grayish  silvery  band  from  gill- 
opening  to  tlie  root  of  caudal,  where  it  terminates  in  a  black  spot. 
Head  4J;  body  5.  D.  8 :  A.  8;  scales  6-45-6;  teeth  one-rowed  f 
L.^^J  inches.     (Ounther.)     *•  California'^? 

(tiUuthcr,  vii.  177.) 
ISO*  €•  lUCenH  .Ionian. 

Body  elongate,  rM)mi)resse(l,  the  back  somewhat  elevated  from  the  oc- 
ipiit  to  the  base  of  dorsal,  thence  rapidly  declined  to  the  long  and 
lender  caudal  peduncle.  Head  short,  compressed,  the  cheeks  neariy 
Tmi<*al.  Interorbital  spatu*  rather  broad  and  llat,  somewhat  grooved. 
%fc  very  large,  cinrnlar,  liigli  up,  i)hice(l  nearly  midway  of  the  length 
if  the  head,  its  diameter  about  e(pial  to  the  length  of  the  snout  and 


i- 


*Agassiz,  AiiHT.  Jouni.  .Sci.  Arts.  \i^i4,  :ir»c< :  ty|w  Uybopkis  (jrocUtK  A\:^.    {if^o^f  gibbous; 
.  fare. ) 
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scarcely  greater  than  the  width  of  the  interorbital  space.  Pieorbital 
l)oiie  large,  obloug,  conspicuous,  and  silvery.  Mouth  rather  small,  h(tf- 
izontal,  the  lower  jaw  incUideil,  the  edge  of  the  premaxillary  below  the 
level  of  the  eye,  the  maxillary  not  reaching  to  the  vertical  from  tbe 
front  of  the  orbit  Barbel  quite  small.  Snout  boldly  and  abruptly  de- 
<5urved  much  as  in  0.  amhlop8j  the  tip  of  the  snout  thickened,  forming  a 
sort  of  pud.  Lateral  line  decurved.  Rows  of  scales  along  the  back 
-converging  behind  the  dorsal  wliere  the  upper  series  run  out,  as  in 
Minnilm  cornutus.  Fins  rather  higher  :md  more  falcate  than  in  C. 
higuttatuH,  The  dorsal  lln  inserted  well  forward,  over  veutrals.  Pec- 
toral tins  pointed,  not  reaching  vcntrals,  ventrals  not  reachiug  vent 
Teeth  4-4,  hooked,  without  grinding  surface.  Translucent  greenish 
above;  sides  and  below  brilliantly  silvery;  cheeks  and  operdes  with  a 
bright  silvery  lustre;  lius  plain ;  a  slight  plumbeous  lateral  shade.  Head 
4i;  depth  4.    D.  8;  A.  8 ;  scales  5-42-4.     L.  5  inches.     Falls  of  the  Ohia 

(Jordan,  Proc.  U.  S.  Nfit.  Mu.s.  1870,  '^\^A 
331.  €.  amblops  (i^af.)  Grd.— .Vt/nr  Chuh, 

Body  rather  slender,  somewhat  heavy   anteriorly,   not  much  com- 
pressed.   Head  large,  somewliat  llatt(?ne<l  and  broad  above.    Eye  very 
large,  longer  than  sn<»ut  and  lonj^er  than  interorbital  space,  3  in  head. 
Mouth  horizontal,  siiljinlorior,  and   rather  small.     Muzzle  bluntly  de 
curved.    Upper  lip  below  lc\'el  of  orbit,  maxillary  not  reaching  the  line 
of  the  front  of  the  orbit.    Barbel  evid(int.    Fins  moderate.    Lateral 
line  somewhat  decurved.     Sixteen  scales  before  dorsal.     Color  tranata 
cent  greenish  above  ;  scales  some  what  dark-edge<l ;  sides  with  a  brigW 
silvery  band,  which  overlies  dark  pigment,  so  that  sometimes  a  plumbe- 
ous or  even  blackish  band  ai)pears;  a  dark  baml  through  eye  around 
snout;  males  v/itliout  tubercles  or  nnl  coloration.     Head  4;  depth  6- 
]).  8;  A.  7  ;  scales  o-^S-l ;  leeth  I,  1-4,  1.     L.  2-1  inches.     Ohio  Valley 
and  southward.      Southern  speeimens  (var.  winch clli)  have  the  head 
narrower  and  the  barbel  lather  sh(»rter. 

{Iintilu8  amblopii  Kat*.  Iclith.  Oh.  I'^JO.  ,'.1:  .*  lliih^p>.'.<  tjninliH  Ag;uisiz.  Amcr.  JouiH' 
.Soi.  Arts,  lHr>4,  *,J.')M :  (iohio  rn'naUx  and  Ififhopsi.,  irintjulfi  (Jnl.  Proc.  Acad.  Nat.  Sci- 
.I'liilu.  1850,    IH-^,  iiU:  Ccralirhihijs  hyuliiw.-i  Cojm-,  .Kmin.  Acad.  Nat.   Sci.   ISUO,  VOS 
<'trutichthyH  hualiiutii  Ctxhiihi'V,  vii.  17i):  Xotomi^  timfn'ujtff  Jordan^  Ann,   Lye.  Nat.  lliit< 
\.  V.  187(),  :WH. ) 

■3:t2.  v..  riibri  fro  IIS  .Ionian. 

General  form  of  the  J)reeedin^^  Ib^ul  h)n<,^  narrower  than  in  the  pre 
-•ceding,  longer  than  in  t  hi- next.  Kve  modirale,:{.Jj-:jJ-iu  head,  widcrthM 
the  interorbital  spaee.     Month  smaller,  interior,  overhung  by  the  blaati] 
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decorved  bat  not  very  broad  muzzle.  Barbels  qaite  long  and  distinct. 
Thirteen  scales  in  front  of  tbe  dorsal.  Fins  well  developed ;  tbe  first 
developed  rays  of  tbe  dorsal  aboat  twice  tbe  beigbt  of  tbe  last.  Pale 
oiivaoeons;  sides  witb  a  plumbeous  silvery  baud,  in  some  specimens 
fonning  a  stripe  tbrougb  eye  and  snout,  and  a  dark  spot  at  base  of 
eaadal;  cheeks  silvery;  snout  in  males  red,  witb  numerous  dust-like 
taberdes ;  specimens  in  bigh  spring  coloration  bave  tbe  fins  largely  red. 
Head  4 ;  deptb  5.  D.  8 ;  A.  7 ;  scales  5-30-3 ;  teetb  1,  4-4,  0.  L.  3 
inclies.    Basin  of  tbe  Altamaba,  Georgia. 

{Kooomii  rubrifrons  Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  330.) 

833.  €.  hypsinotus  Cope. 

Body  mucb  stouter,  more  elevated,  and  more  compressed  tban  in  tbe 
preceding.  Head  sbort,  broad  above,  mucb  smaller  and  more  conical 
than  in  tbe  preceding.  Outline  of  back  ratber  abruptly  declining  bebind 
froQt  of  dorsal  fin,  so  tbat  tbe  base  of  tbe  fin  is  oblique.  Moutb  inferior, 
horizontal,  small,  tbe  maxillary  reacbing  tbe  line  of  the  orbit.  Barbels 
«inali.  Bye  small,  3^  in  bead.  Color  silvery,  witb  a  double  series  of 
black  specks  along  tbe  lateral  line,  and  a  lateral  band  of  dusted  black- 
ish, whicb  passes  tbrougb  eye  and  snout ;  males  witb  the  fins  bright 
led,  and  tbe  body  with  a  deep  violet  lustre,  as  in  Minnilus  rvbricroceus. 
Head3|;  deptb  4.  D.  8;  A.  8;  scales  5-40-3;  teeth  1,  4-4,  1.  L.  3 
inches.    Santee  Basin,  in  North  Carolina  and  South  Carolina. 

(Cope,  Proc.  Amer.  Phil.  See.  Phila.  1870,  458 ;  Jordan  &  Brayton,  Bull.  U.  S.  Nat. 
Mai.  xii,  1878,  25.  Ceratichthya  leptocephahia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  185G, 
213,  from  Salem,  N.  C,  may  bo  the  same,  but  the  description  is  wholly  InsuflBcient  for 
^rmination.) 

tt.  Teeth  one-rowed. 

9t4.  C.  diSSliniliS  (Kirtland)  Cop^i.—Spoikd  Shiner. 

Body  long  and  slender,  little  compressed,  with  long  caudal  peduncle. 
Head  long,  ratber  flat  above,  the  snout  somewhat  bluntly  decurved,  pro- 
jecting a  little  beyond  the  rather  small,  horizontal  moutb  ;  lower  jaw 
indnded;  both  jaws  with  the  skin  hard  in  front,  forming  a  sort  of  lip 
laterally.    Barbel  considerably  shorter  than  pupil,  maxillary  not  reacb- 
iiff  nearly  to  orbit.    Eye  very  large,  high  up,  somewhat  directed  up- 
ward, rather  behind  the  middle  of  the  head,  forming  more  tban  one- 
thinl  tbe  length  of  the  head.    Operclc  small.     Dorsal  rather  large,  ita 
posterior  border  oblique ;    anal    small ;    caudal  well  forked ;   pectoral 
mther  long.    Scales  rather  large,  22  in  front  of  dorsal.    Lateral  line 
learly  straight.    Olivaceous ;  sides  silvery,  with  a  bluish  lateral  baud, 
bUch  18  widened  into  several  dusky  spots,  formi*d  by  dark  punctiilatioiiB^ 
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and  most  distinct  posteriorly ;  a  dusky  baud  on  bead,  through  ey* 
snout;  fins  plain.  Head  4^;  depth  5^.  D.  8;  A.  7,-  scales 6 
teeth  4-4,  often  with  slight  grinding  surface.  L.  5  inches.  Oh 
ley  and  tributaries  of  the  Great  Lakes. 

{Leuoiscua  diaHmilia  Kiitlaud,  Boat.  Journ.  Nat.  Hist,  iii,  341,  1840:  Ceratieki 
HmiUa  Cope,  Cypr.  Ponn.  307  :  Ceratichthys  disffimilis  GUuther,  vii,  177.) 

835.  €•  sterlctus  Cope. 

Body  slender,  with  long  caudal  peduncle,  the  least  depth  of  w 
little  more  than  a  third  of  the  greatest  depth  of  the  body.  Hea 
and  slender,  the  muzzle  much  projecting  and  broadly  rounded, 
moilenite,  iuferior,  the  maxillary  not  reaching  the  front  of  orbit, 
bels  conspicuous.  Eye  moderate,  4i  in  head.  Fins  rather  loi 
caudal  deeply  forked.  Color  silvery;  sides  with  a  few  dusky 
forehead  pink  in  the  males,  lis  in  C.  rubrl/rons.  Head  4 ;  depth  4 
8;  A.  7 ;  scales  (>-3(>-5 ;  teeth  4-4.    Rio  Grande,  in  New  Mexica 

•  (Cope,  Zool.  Whetler's  Kxpl.  W.  l(»Oth  Mer.  v,  65*2,  1876.) 
886.  €.  sestivallK  (Grd.)  Cope. 

Head  contained  about  4^  times  in  the  total  length.  Differs  i 
gelidus  and  G.  oenuilLsy  its  American  congeners,  by  a  rather  com] 
body,  elevated  and  arched  upon  its  middle  region,  aud  tapering 
towards  the  peduncle  of  the  tail.  The  snout  is  more  protrudii 
in  G,  gelidusj  the  eye  larger,  and  the  ventral  fins  inserted  soi 
more  forwards.  The  scales  are  also  larger  (about  3G  in  the  late 
in  the  figure),  deeper  than  long,  anteriorly  subtruncated  and  pos 
rounded,  with  radiating  furrows  upon  the  latter  section  only. 
A.  I,  7,  etc.  The  color  is  yellowish  brown,  somewhat  lighter  I 
than  above,  with  a  silvery  streak  along  the  middle  of  the  flank 
iSan  Juan,  Cadareita,  New  Leon.  (Girnrd,)  (Of  course  these  littl 
have  no  intimate  relation  with  the  European  genus  OobiOy  whic 
ally  of  Svmotiltus,  with  the  teeth  3,  5-5.  .$,  and  the  barbel  late 
very  long.) 

{Gobio  ustinilitiUirixidf  Prov.  Acad.  Nat.  .Si.  Phila.  1856,  1S9.) 

837.  1\  gelidus  (Gnl.)  .lor. 

Body  very  slender,  not  elevated.  Head  slender  and  elong; 
snout  pn)minent  and  tapering.  Eye  small,  rather  high,  4  i 
Mouth  small,  subterminal,  the  maxillary  not  extending  to  1 
Fins  large.  Liiteral  line  decurved.  Scides  rather  large.  C5c 
Bilvery;  a  dusty  lateral  streak,  aud  a  blackish  spot  at  bi^eof 
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depfh  6^.    D.  8;  A.  8;  Lat  1.  44.    L.  2  inohes.    MUk  Biver^ 
(Oirard.) 
idma  Ord.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 188,  and  U.  8.  Pao.  B.  R.  Burr. 

of  amall  mie,  with  the  mouth  subinferior  and  horizontal,  with  thickened 
\;  the  doraal  fin  inserted  slightly  behind  the  ventrala,  usnally  with  a  black 
toh  on  its  last  rays;  scales  rather  large,  silvery. 

Abrosns  Cope. 

ender,  little  compressed,  the  back  not  elevated.  Head  long, 
(mrved  to  the  muzzle,  which  scarcely  overhangs  the  month* 
tirely  horizontal,  the  maxillary  reaching  the  orbit.  Bye  3}  in 
>rsal  inserted  slightly  behind  origin  of  ventrals  (not  directly 
tated  in  original  description).  Lips  thickened.  Barbels  very 
>lor  silvery;  sides  sometimes  with  vague,  dusty  Gross-bars, 
depth  5i.  D.  8;  A.  8;  scales  0^34-4;  teeth  1,  4-4, 1.  L.  3^ 
3atawba  Biver,  North  Carolina.    {Cope.) 

•oc.  Amer.  Phil.  8oc.  Phila.  1870,  458.) 
lanemus  Jordan  &  Brayton. 

•ng  and  slender,  little  compressed.  Head  rather  long,  narrow^ 
ed,  very  sleuder  iu  young  specimens,  stouter  in  adults.  Snout 
in  protilc,  an  augle  iu  front  of  the  nostrils  Muzzle  long,  over- 
the  large  month.  Lips  much  thickened,  the  lower  with  a  con- 
internal  fringe  of  i)apill{e.  Barbels  extremely  long,  longer 
kny  other  of  our  Cyprinidw^  their  length  more  than  half  the 
of  the  eye.  Eye  mo<lerate,  nearly  median,  3|  in  head.  Scales 
y  closely  imbricated,  IG  in  front  of  dorsal.  Lateral  line  slightly 
anteriorly.  Fins  rather  .small.  Gaudal  deeply  forked,  its  pe- 
ng  and  slender.  Coloration  pale;  a  small,  round  black  spot  at 
andal  ]  dorsal  scales  dark-edged ;  a  dark  lateral  streak,  obso- 
riorly;  large  specimens  with  a  large  dark  patch  on  the  last 
le  dorsal,  ai^  in  Oliola  analostana;  base  of  the  caudal  with  dark 
Dales  in  spring  with  the  head  and  neck  profusely  tuberculate 
fins  Hushed  with  crimson.  Head  4^;  depth  4^.  D.  8;  A.  7f 
tO-3 ;  teeth  1 , 4-4, 1 .    L.  3  inche.^.    Saluda  River,  South  Carolina. 

(t  Bniytnn,  IJiilI.  T.  S.  Nut.  Mus.  xii,  2r>,  1878.) 

nonachuji  Copo. 

lender,  .somewhat  (M)nii)ressed,  not  much  elevated.  Head  long 
i*r  slender,  ilattisU  alK>v<%  with  projecting  muzzle.  Mouth  in- 
^rizontal,  small,  the  maxillary  not  reaching  the  eye,  which  ia 
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rather  small,  4|  in  head.  Scales  rather  small.  Lateral  line  somewhat 
decurved.  Twenty-four  scales  in  front  of  dorsal.  Fins  moderate.  Color 
light  olive ^  a  metallic  vertebral  band;  sides  and  belly  silvery;  no  lateral 
band;  a  black  spot  at  base  of  caudal;  muzzle  dusky;  membrane  of 
upper  posterior  part  of  dorsal  iin  black.  Head  4;  depth  5^.  D.  8;  A. 
S;  scales  8-50-4;  teeth  4-4.    L.  4  inches.    Tennessee  River. 

(Cope,  Joum.  Acad.  Nat.  Sci.  Pliila.  18G7,  227,) 

93»— COUESIUS  Jordan. 

(Jordan,  Bull.  Hayden's  Gool.  Surv.  Torr.  iv,  785, 1878:  type  iYooomif  miZiMri  Jordan = 
Leucosomus  dwaimiUa  Grd.) 

Body  elongate.  Head  normal,  not  depressed,  the  profile  oonveL 
Mouth  terminal,  normal,  a  wclldeveloped  barbel  at  the  posterior  end 
of  the  maxillary'.  Teeth  2,  4-4,  2,  hooked,  without  grinding  snr&oei 
Scales  ratlier  small.  Lateral  line  continuous.  Dorsal  fin  over  or 
slightly  behind  ventrals;  anal  basis  short  Size  rather  large.  (Dedi- 
cated to  Elliott  Ooues.) 

•Scales  small,  CO-70  in  the  course  of  the  lateral  lino. 

t  About  thirty  scales  in  a  transverse  series  from  dorsal  to  vontrala. 

341*  €•  squainlleutiis  (Cop«0  Jor. 

ii 

Form  stout,  prolile  nearly  plain.  Muzzle  not  prominent.  Mouth  ! 
horizontal,  the  maxillaVy  not  reachinj^  the  orbit.  Bye  rather  small,  4 
in  head,  shorter  tlian  snout.  Isthmus  wide.  Barbel  quite  small.  Do^ 
sal  tin  slightly  in  advance  of  ventrals,  behind  middle  of  the  body. 
Scjdes  quite  small.  Olivaceous  above;  sides  silvery;  a  lateral  band  of 
dark  punctulations.  Fins  i)hiin.  Head  3 J ;  depth  5.  ^  D.  8;  A.  7;  scales 
17_CG-14;  teeth  2,4-4,  1.  H(?nry's  Fork  of  Green  River,  Wyoming. 
{Cope.) 

(Ceraiicfithys  squamilenttM  Copr,  llaydeuM  Ocol.  Surv.  Wyom.  1870,  442, 1872.) 

tt  About  20  scales  in  i\  transverse  series  from  dorsal  t^)  voutrals. 

i 

342.  €.  ciissiiiiilis  (Grd.)  Jor.  I 

Form  of  SemotiluH  corporaUa^  but  more  elongate  and  less  compressed.    ] 
Head  flattish  above,  the  snout  broad,  projecting  over  the  large,  obliqo* 
mouth,  maxillary  reaching  front  of  eye.     Barbel  very  evident    By^ 
large,  as  h>ng  as  snout,  about  4  in  head,  1^  in  interorbital  space.    ScaleB 
small,  crowded  forwards,  those  on  tlie  back  smaller.    Dorsal  fin  begiO' 
ning  over  last  ray  of  ventrals.    Dusky  above;  sides  somewhat  silvery  5 
an  obscure  dusky  band  through  eye  around  snout;  fins  plain.    Head  4^$ 
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4}.    D.  8;  A.  8;  scales  11-68-7 ;  teeth  2,  4-4,  2.     L.  6  inches, 
taperior  to  Upper  Missoari  region ;  probably  abundant. 

40  plymbetu  Agassiz,  Lake  Saperior,  366 :  Leuooaomus  dianmilia  Girard,  Proo. 
[at.  Sci.  Phila.  1856,  189,  and  U.  S.  Pac.  R.  R.  Sarv.  x,  250:  Nooomia  mUntri 
Bull.  U.  8.  Nat.  Mus.  x,  64,  1876 ;  Jordan,  BaU.  Hayden's  Geol.  Surv.  Terr. 
1878.) 

\  prosthemias  (Cope)  Jor. 

Y  fusiform,  rather  slender.  Head  small,  the  muzzle  abruptly  de- 
Qg.  Mouth  rather  small,  somewhat  oblique,  the  maxillary  not 
ig  to  the  orbit.  Bye  4  in  head.  First  ray  of  dorsal  opposite  ven- 
Color dusky;  a  plumbeous  lateral  band ;  white  below;  fins  plain. 
5;  depths.  D.  8;  A.  7;  scales  11-63-8,  somewhat  crowded 
)rly;  teeth  2,  4-4,  2.    L.  G  inches.    Upper  Great  Lakes. 

ichtkys  prosthemius  Copo,  Cypr.    Penn.  1866,  tJ65:  Ceratichthys  plumbeua  Gttn- 
i,  442.) 

8  rather  large,  abont  50  in  the  lateral  lino  and  10  in  a  transverse  series. 

/.  pliysignatlius  (Cope)  Jor. 

y  slender,  the  caudal  peduncle  stout.  Head  wide  and  depressed, 
outline  little  arched,  the  profile  descending  steeply  to  the  lip. 
jaw  included,  maxillary  reaching  anterior  border  of  orbit.  Bar- 
b11  developed.  Eye  J§  in  bead,  1^  in  muzzle.  Twenty-three  rows 
les  in  front  of  dorsal.  Dorsal  fin  inserted  in  front  of  ventrals. 
eons  above,  white  below ;  a  phimhoous  lateral  band ;  fins  plain. 
l§ ;  depth  5.  D.  8 ;  A.  8 ;  scales  5-49-4 ;  teeth  2,  4-4, 2.  Arkansas 
it  Pueblo.     (Cope.) 

ichthya  phyaignaihuH  Cope,  WhocltT's  Expl.  \V.  100th  Mer.  v,  651,  1876.) 

94.— PL.4TrOOB10  GiU. 
Flat-headed  Chubs, 

•oc.  Boat.  Soc.  Nat.  Hist.  1861 :  typo  PogonichthyH  communis  Grd.) 

i  rather  elongate,  somewhat  compressed.  Head  rather  short, 
and  depressed  above.  Mouth  normal,  rather  large,  subter- 
with  a  well-developed  barbel  at  its  angle,  at  the  extremity  of 

axillary.     Scales  large.      Lateral    line  continuous.     Dorsal  in- 

antcriorly,  rather  in  front  of  the  ventrals.  Teeth  2,  4-4,  2,  with 
narrow  grinding    surface.     8ize  large.     {TrXaruq^  broad;    Latin 

I  gndgcon;  the  broad,  Hat  head  resembling  the  head  of  a  Oila.) 

».  gracilis  (Rich.)  Gill  &  Jot.— Flat-headed  Chub. 

f  rather  elongate,  somewhat  compressed,  little  elevated.     Elead 
md  short,  its  upper  surface  very  broad  and  depressed,  the  inter- 
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orbital  width  being  nearly  half  the  length  of  the  head.  Month  rather 
large,  slightly  oblique,  the  upper  lip  on  the  level  of  the  lower  part  of  the 
eye,  the  maxillary  reaching  the  line  of  the  front  of  the  eye,  the  upper  jaw 
very  protractile,  the  lower  jaw  included.  Eye  small,  rather  high  up 
and  anterior,  G  in  head.  Fins  rather  large;  dorsal  in  advance  of  the 
middle  of  the  body ;  caudal  peduncle  rather  stout.  Scales  large  and 
silvery;  lateral  line  decurvcd;  23  scales  in  front  of  dorsal.  Coloration 
pale;  back  bluish;  sides  and  below  silvery;  head  mostly  white;  tins 
pale.  Head  ^ ;  depth  4.?.  1).  <S ;  A.  8 ;  scales  6-50-5 ;  teeth  2,  4-4, 2. 
L.  12  inches.  Uocky  Mountain  region  from  the  Kansas  and  Yellow- 
stone Rivers  to  the  Saskatchawau;  abiuulant. 

(Cyprinus  (LeucisouH)  tjracilin  Rich,  Fauna  Bor.-Aiiier.  Pise.  1836,  120:  Pogonichtkii 
commums  Grd.  Proc.  Aca<l.  Nat.  8ci.  Phila.  18r)G,  188,  and  U.  S.  Pac.  R.  R.  SunM, 
247:  rogonichthyA  comniHnit  Gill,  Iclilh.  Captain  Simx>sou'8  Siirv.  408:  Pogonwhtkgn {Pla- 
tygobis)  g aloud! IIS  Co\H',  Proe.  A(.a<l.  Nut.  Sci.  Phila.  1801,277:  LtuciscHS  gracilis Gm- 
ther,  vii,  24(h  Lciicosomntt  voinmuinfi  and  gulondlua  GUnthor,  vii,  267,  268.) 

34i6.  P.  palliclus  Forbes,  sp.  n(»v. 

"The  depth  is  contained  4'^  times  in  length,  and  the  head  4.    The  eye 
equals  the  snout,  and  enters  length  of  heiul  32  times  and  the  iuteror- 
bital  space  twice.    The  head  is  Hat  above  and  the  snout  overhangs  the 
mouthy  which  is  large  and  wid(»,  with  a  maxillary  barbel  about  one-third 
a«  long  as  the  eye.     The  mandible  reaches  a  vertical  line  drawn  thmiigh 
the  mi<ldle  of  the  iris  in  I'ront.     The  greatest  depth  of  the  hetul  enters 
its  length  V\  times.     The  scales  are  (]-55-5,  with  2U  rows  before  dorsal, 
where  tlH\y  are  nuu'li  smaller  than  elsewhere.    The  lateral  line  is  straiglit, 
except  for  a  few  scales  in  front.    The  pectoral  fins  are  large  and  iwiiited, 
reaching  the  ventrals,  and  the  latter  attain  the  vent.     The  front  of  the 
dorsal  is  situated  a  trille  before  the  ventrals  and  a  little  nearer  8nout 
than   caudal.      D.    8;    A.   s.     The  color   in   alcohol  is    plain,  with  a 
plumbeous  lustre  along  sides,  and  traces  of  a  dusky  lateral  stripe  beUiuA 
dorsal.    The  pharyngeal  teeth  are  stout,  li,  4-4,  2,  hooked,  with  masti- 
catory surface.     L.  2A  inches.     One  specimen  from  the  Ohio  River  a1 
Cairo,  probably  adult,  as  the  snout  is  tuberculate."     (Forbes^  MSS.) 

{Leucosomus  llcckcl  ;  Chiloucmus  Baird.) 

(Ratincsque,  Iclith.  Oh.  VJ,  1  ■^'JO :    ty|M'  SvnwtilHs  dori*aUa  Raf.  ^=  C^jvHiiiM  eorpctrah 
Mitch.) 

Body  robust.      Head  large.      M(mth  terminal,  the  apper  jaw  pre 
tractile,  a  small  barbel  ow  the  maxillary  just  above  it8  extremity,     fa] 
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Bal  canal  short.  Teeth  2,  5-4, 2,  hooked,  without  masticatory  sur- 
.  Scales  moderate.  Lateral  line  continaous.  Dorsal  more  or  less 
erior  to  ventrals.  Anal  basis  short.  Species  of  large  size,  differing 
I  Squalius  in  the  presence  of  a  maxillary  barbel.  (<r77/xa,  banner — 
dorsal  fin;  the  second  part  of  the  word  was  elsewhere  used  by 
aesqne  to  mean  "  spotted ''. 

irtion  of  dorsal  fin  ovidently  behind  vontrals  and  notably  behind  the  middle  of 
the  body ;  scal^  redacod  in  size  and  mach  crowded  anteriorly ;  a  black  spot 
at  base  of  dorsal  in  front.     (Semotilua.) 

I  S.  corporalis  (Mitch.)  Putn. — Chub;  Horned  Dace, 

)dy  stout,  the  dorsal  outline  arched  in  front  of  the  dorsal,  the  body 
ring  backward  from  a  point  considerably  in  advance  of  the  dorsal, 
bat  the  base  of  that  fin  is  oblique.  Head  large  and  heavy,  broad 
rounded  above.  Snout  broad.  Mouth  broad,  oblique,  the  lower 
slightly  included,  the  upper  lip  just  below  the  level  of  the  pupil, 
maxillary  barely  reaching  the  front  of  the  pupil ;  maxillary  bar- 
small,  not  evident  in  specimens  of  h^ss  than  2  or  3  inches  in 
th.  Eye  rather  small,  about  5  in  head.  Scales  small,  considerably 
rded  and  reduced  anteriorly,  about  30  series  in  front  of  the  dorsal 
Lateral  line  considerably  decurved.  Fins  small ;  the  dorsal  well 
nd  ventrals,  its  last  ray  well  in  advance  of  the  base  of  anal.  Color 
:y  bluish  above ;  sides  with  a  vague  dusky  band,  black  in  the  young, 
ppearing  in  the  adult;  belly  creamy,  rosy  tinted  in  the  males  in 
ig;  dorsal  fiii  always  with  a  conspicuous  black  spot  at  the  base  in 
t,  which  is  bordered  with  red  in  the  male;  a  dark  vertebral  line; 
?8  everywhere  edged  with  dark  punctulations ;  a  dusky  bar  behind 
cle;  males  with  the  snout  coarsely  tuberculate  in  spring.  Head  3|; 
h  4.  D.  7  ;  A.  8 ;  scales  9-5S-G  [those  in  the  lateral  line  varying 
I  52  (?  var.  pallidusj  Alabama  to  Arkansas)  to  upwards  of  65] ;  teeth 
4,  2.  L.  10  inches.  Western  Massachusetts  to  Georgia  and  Upper 
ionri ;  everywhere  very  abundant,  ascending  small  streams. 

fprinun  corporalis  and  atroniaculatus  Mitchill,  Amer.  Month.  Mag.  ii,  324 :  Semotilue 

lii  and  cephalus  Rafincsquo,  Icbth.  Oh.  49:  LeucUcua  iris  and  storcri  Cuv.  &>  Val. 
Semotilus  corporalis  Cope,  Cypr.  Ponn.  363:  Leucosomua  corporalis  Qttnther,  vii, 
LeucoHomus  pallidas  (Lat.   1.  52),  Leucosomus  incrassatus  (Lat.  1.  64),  SemoHlut 

Kephalus,  and  Semotilus  specioHus  Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1856,  251, 

m.) 

.  H,  thoreaniaiius  Jordan. 

Kly  short  and  rather  stout,  abruptly  narrowed  behind  dorsal.  Head 
t  and  thick,  almost  round.    Mouth  large,  oblique,  the  jaws  equal. 


222     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTIIYOLOOY — ^IV. 

Barbel  lateral,  well  developed.  Eye  small,  5  in  head.  Cheeks  swollen. 
Scales  larger  tbaii  in  ^S.  corporaliis,  not  much  crowded  forward.  Lateral 
line  much  deeiirved.  Dorsal  liu  entirely  behind  ventrals,  its  last  lay 
over  the  first  my  of  the  anal.  Fins  all  small.  Coloration  of  8,  wrpo- 
rails;  the  black  dorsal  spot  distinct.  Head  3^;  depth  4.  D.  8;  A.  7; 
scales  9-48-5;  teeth  2,  5-4,  2.     L.  4  inches.    Fhnt  River,  Oeorgia. 

(Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  Cu\,  1877.) 

*•  Insertion  of  dorsal  fin  scarcely  behind  ventrals;  scales  nearly  equal  over  the  body; 
no  conspicuous  black  dorsal  spot.     {Leuooaomus  Meckel.) 

349*  8.  bullarls  (Raf.)  Jor.—FaU'jUh;  Silver  Chub. 

Body  oblong,  robust,  little  compressed.  Head  large,  convex,  the 
snout  bluntly  conic.  Mouth  large,  terminal,  somewhat  oblique,  the 
lower  jaw  included;  premaxillary  below  the  level  of  the  eye,  the  max- 
illary barely  reaching  the  front  of  the  orbit.  Eye  moderate,  rather  high 
up  and  anterior,  4^  in  head.  Barbel  shorter  than  pupil,  not  evident  in 
young  specimens.  Scales  large,  22  in  front  of  dorsal,  not  crowded  an- 
teriorly. Dorsal  fin  slightly  behind  middle  of  body,  just  behind  ven- 
trals. Fins  moderate.  Coloration  brilliant;  steel-blue  above;  sides 
and  belly  silvery ;  males  in  spring  with  the  belly  and  lower  fins  rosy  or 
crimson.  Head  4;  depth  4.  D.  8;  A.  8;  scales  8-45-4 ;  teeth  2, 5-4, 2. 
L.  18  inches.  Largest  of  our  Eastern  Cyprinidce.  Abundant  ficom 
Massachusetts  to  Virginia,  east  of  the  AUeghanies. 

(Cyprinua  &ttZtori« Rafinosque,  Anivr.  Mouth.  Mag.  andCrit.  Rev.  1817,  120:  Xevcifetf 
argenteus  and  pulchellua  Storor,  Rcpt.  Fisb.  Mass.  1839, 90:  ChiUmemua  pulchelltuSUofHi 
Fish.  Mass.  2SG :  Leacosomua  cataractus  Baird :  Semotilua  rhotkeua  Cope,  Cypr.  Penn.  Mt 
Leucoaomua  pulchellua  Gtinthor,  vii,  268. ) 

96.— SYIVMETRURUS  Jordan. 

(Jordan,  Bull.  Hayden's  Geol.  Surv.  Terr,  iv,  788,  1878:  type  Pogankhthyi  argyniom 
Girard.) 

This  genus  dittcrs  from  Pogonichthys  chiefly  in  the  caudal  fln,  which 
is  developed  as  in  SemotUm  and  other  related  genera,  the  two  lobes 
equal,  and  the  rudimentary'  basal  rays  comparatively  few  and  smalL 
The  presence  of  grinding  surface  on  the  teeth  and  the  position  of  the 
barbel  cliiefly  distinguish  Symmcfrurtis  from  SemotUm,  (cu/i/itTpo^j  syin^ 
metrical ;  oupdj  tail.) 

3<I0»  S.  urgryriosus  (Girard)  Jor. 

Body  elongated,  pretty  strongly  compressed.  Head  moderate,  oca- 
siderably  compressed,  the  snout  subconical.  Mouth  moderate,  neariy 
horizontal,  the  lower  jaw  included,  the  maxillary  reaching  the  ihmt  of 
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Eye  large,  3^  in  head.  Scales  moderate,  very  silvery.  Lat- 
slightly  decarved.  Fins  rather  high.  Dorsal  fin  rather  in  ad- 
r  ventrals.  Gaadal  fin  with  its  radimentary  rays  few  and  little 
)d,  the  two  lobes  equal.  Brownish  above,  with  black  dots; 
d  below  bright  silvery.  Head  4^.  D.  9 ;  A.  8 ;  Lat.  1. 60 ;  teeth 
J).    L.  4  inches.    Presidio,  Cal. 

'  * 

ihihjfB  argyrdosus  Girard,  Proc.  Acad.  Nat.  Sci.  PhJla.  1854,  154 :  Leuoosomu$ 
tGUnther,  vii,  267.) 

07.— POGOIVICHTHYS  Girard. 

Proc.  Acad.  Nat.  Sci.  Phila.  1854,  13G:  type  Pogoniehthya  inaquilohus  B.  ^b 
.= Leuciacus  macrolepidotua  Ayres. ) 

eloDgate.  Head  small,  conical.  Mouth  moderate,  terminal, 
maxillary  with  a  well-developed  barbel ;  premaxillaries  protrac- 
ieth  2,  4-5,  2,  or  2,  6-6^  2,  hooked,  with  well-marked  grinding 
Scales  rather  large.  Lateral  line  continuous,  decurved.  Dor- 
beginning  rather  in  advance  of  ventrals.  Anal  basis  short. 
Bn  with  its  rudimentary  rays  numerous  and  greatly  developed, 
8d  by  strong  apophyses  of  the  caudal  vertebras,  the  upper  lobe 
n  considerably  longer  than  the  lower.  Intestinal  canal  short ; 
turn  brownish.    Species  of  large  size.    {Tzmywv^  beard ;  lxOo<:^  fish.) 

■lacrolepldOtUS  (Ayres)  J  or. —Split-tail. 

elongate,  somewhat  compressed,  the  back  a  little  elevated,  the 
newhat  that  of  Cycleptus,  Head  short,  slender.  Mouth  mod- 
early  horizontal,  the  maxillary  reaching  front  of  orbit;  lower 
laded;  preorbital  longer  than  deep.  Eye  large,  4J  in  head; 
ital  space  convex.  Dorsal  fin  midway  of  the  body,  rather  in 
the  ventrals.  Scales  rather  large,  moderately  imbricated.  Lat- 
\  decurved.  Fins  rather  large ;  upper  lobe  of  caudal  half  longer 
ad.  Coloration  uniform,  somewhat  silvery.  Head  ij;  depth 
9;  A.  8;  scales  10-GC-G;  Vert.  26  -f  15;  teeth  2,  5-5,  2.  L.  12 
Rivers  of  California.  Singularly  distinguished  from  our  other 
i€d  by  the  great  development  of  the  upper  lobe  of  the  caudal  and 
tneutary  rays. 

chthys  inaquilohus  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  136 
,  and  U.  S.  Pac.  R.  R.  Snrv.  x,  245:  Lvucosomua  incequilobua  GUnthcr,  vii,  271: 
macrolepidotua  Ayre^,  Placer  Times  and  Transcript,  1854,  May  30 ;  Jordan, 
8.  Nat.  Mas.  1880,  326.)  • 

97  (&).  STYPODON  Garman. 

,  Ball.  Mu8.  Comp.  Zool.  viii,  90, 1881 :  type  Siypodon  aignifer  Garm.) 

oblong,  compressed,  covered  with  large,  deciduous  scales.    Lat- 
)  complete,  decurved.    Dorsal  and  anal  fins  short.    Mouth  smaJ' 
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anterior;  premaxillaries  protractile;  fold  of  lower  lip  not  cro8smg tbe 
symphysis;  lower  jaw  trenchant,  without  homy  covering ;  no  barbels. 
Gill  rakers  short.  Phar^^ngeals  strong.  Teeth  3-3|  of  the  MyloekUftt 
type,  more  or  less  cylindrical,  with  rounded  grinding  surfaces,  posterior 
more  slender  and  subcorneal.    [trThito^j  stump ;  ^da»y,  tooth.) 

859.  S.  Slg^nlfer  Garman. 

Dorsal  and  ventral  outlines  similar.  Eye  large,  longer  than  snout 
Mouth  oblique,  the  maxillary  not  reaching  front  of  eye.  Lower  jaw  the 
longer.  Pectorals  not  reaching  ventrals,  the  latter  to  anal.  Brown; 
silvery  below ;  a  broad  brown  lateral  band,  bordered  above  by  a  nar- 
row silvery  line.  Head  3§;  depth  3§.  D.  8;  A.  8;  scales  6-3M; 
'<  teeth  3-3,  stout,  stump-like,  with  convex  summits."  Lago  de  Parraai 
an  isolated  lagoon  in  Coahuila,  Mexico.    {Oarman.) 

(Qarman,  ].  c.  90.) 

0§.-]?IVLO€HILUS  Agassiz. 

(Mylocheilus  Agassiz,  Amer.  Journ.  Sci.  Arts,  ldd5,  229:    type  MyloekeUMS  WenM 
Agassiz  =  Leuciacus  caurintu  Rich. ) 

Body  elongate,  not  elevated,  little  compressed.  Head  rather  shoit, 
conic,  somewhat  pointed.  Mouth  rather  small,  little  oblique,  the  lowtf 
jaw  included;  maxillary  with  small  barbel  at  its  end;  upper  jaw  pro- 
tractile. Scales  moderate  not  closely  imbricated.  Lateral  line  do* 
cur\'ed.  Dorsal  fin  beginning  nearly  opposite  ventrals.  Caudal  fin  with 
the  rudimentary  rays  little  developed.  Anal  basis  short.  Intestinal 
canal  about  as  long  as  body.  Toeth  2,  5-5,  2,  or  2,  .*i-4,  2,  two  or  three 
of  those  in  the  main  row  molar,  much  enlarged,  blunt  and  truncate 
above.  (A  third  deciduous  row  sometimes  present,  according  to  Oiraid^ 
in  this  genus  and  in  Myhpharodon ;  we  have  seen  nothing  of  the  kind.) 
Size  large.    {iMo-^  grinder;  x-)^^^  lip.) 

853*  1?I.  caiirinus  (RichnnlHon)  (»nl. — Cohimhia  Chub. 

Eye  larjijo,  shorter  than  snout,  5  in  head;  interorbital  spa^e  broad| 
convex.  Mouth  horizontal  or  nearly  so,  the  maxillary  not  reaching  tbs 
front  of  the  eye;  suborbital  honOvS  wide;  ]>rcorbital  elongate.  Color 
dark  above;  sides  silvery,  a  dark  lateral  band;  below  this  a  pale 
stripe;  under  which  is  a  dark  stripe  which  (extends  about  to  the  vent; 
fins  plain;  belly  and  pale  stripe  red  in  spring  males.  Headif;  d^tk 
4^.    D.  8;  A.  8 ;  scales  13-70-10 ;  teeth  2,  o-o^  2.    L.  12  inches.     StTOUBI 
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sfly  west  of  the  Cascade  Range,  from  Oalifornia  to  British  Columbia, 
m  entering  the  sea ;  abundant. 

)ffrknu  {Lemci9eM)  caurinus  Richardson,  Fauna  Bor.-Amer.  Fishes,  1836,  304 :  My- 
rifaw  laterality  eaurinnt,  and  fralereulua  Girard,  U.  S.  Pac.  R.  R.  Sury.  x,  213-215: 
momwM  eaminMS  Gttnther,  Tii,  270.) 

99.-III¥IiOPHAROOO]¥  Ayres. 

:tBf  Proc.  Cal.  Acad.  Nat.  Sci.  1855,  33:  type  Mylopharodon  robuatM  Ayres  =  Gila 
eonoeepkala  B.  &  G. ) 

odj  elongate.  Head  large,  pike-like,  the  upper  jaw  not  protrac- 
;  00  barbel.  Teeth  2,  4-5,  2;  two  or  three  of  the  teeth  in  the  main 
molar,  truncate  or  bluntly  rounded  at  the  apex,  much  enlarged, 
ith  terminal,  rather  large,  with  thickened  lips.  Scales  rather  small, 
eral  line  continuous.  Dorsal  fin  inserted  behind  the  ventrals.  Anal 
is  short.  Size  very  large.  This  genus  has  been  confounded  with 
ochilusj  from  which  it  differs  in  the  non-protractility  of  the  upper 
.  (Shortened  from  Mylopharyngodon — iioloq^  grinder;  f>d/9(;^$,  pha- 
i;  o^coy,  tooth.) 

U  IH.  conoceplialas  (Baird  &  Girard)  Grd. 

ody  elongate,  subfusiform,  compressed.  Head  broad  and  depressed, 
snout  tapering,  almost  wedge-shaped.  Mouth  horizontal,  the  jaws 
at  equal,  the  maxillary  extending  to  eye.  Eye  small,  about  7  in 
d,  2A  in  snout  ]  preorbital  elongate.  Interorbital  space  as  long  as 
dllar>%  3  in  head.  Scales  rather  small,  of  the  type  usual  in  the 
ifle  coast  Cyprinidce.  Dorsal  fin  a  little  behind  ventrals.  Caudal 
1}  in  head ;  caudal  peduncle  very  long,  4J  in  length.  Color  dark, 
sr  below.  Head  3^;  depth  45}.  D.  8;  A.  8;  scales  17-74-7.  L.  18 
IC8.  Rivers  of  California.  Next  to  the  species  of  Ptychochilua  the 
(est  of  our  Cyprinidce. 

ila  coHooephala  B.  &  G.  Free.  Acad.  Nat.  Sci.  Phlla.  1854,  134:  Mylopharodon  ro- 
tf  Ayres,  Proc.  Cal.  Acad.  Nat.  Set.  1855, 33:  Mylopharodon  oonocephalus  Audrobusius 
U.  S.  Pac.  R.  R.  Siirv.  x,  216;  GUnthcr,  vii,  262.) 

100.— PTYCIIOCHlIidS  Agassiz. 

tk9ckeilu$  Agassiz,  Amer.  Journ.  Sci.  Arts,  1855,  229:  type  Ptychocheilua  gracUin 
AgaAsiz  =  Leuoisctts  oregonensis  Rich.) 

ody  elongated,  little  elevated,  the  caudal  peduncle  not  contracted. 
d  long,  slender,  pike-like.  Mouth  nearly  horizontal,  widely  cleft, 
maxillary  extending  to  below  the  eye,  the  upper  lip  rather  below 
level  of  the  eye,  the  lower  jaw  included  both  anteriorly  and  later- 
;  no  barbel;  lips  thick.  Scales  small,  little  imbricated,  mostly 
BttUL  Hat  Mus.  No.  16 15 
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longer  thau  deep.  Lateral  line  decurved.  Dorsal  fln  well  back,  aome- 
what  behind  ventrals.  Anal  basis  short.  Gandal  fln  strong,  its  lodi- 
mentary  rays  not  greatly  developed*  Intestinal  canal  short  Teeth  2, 
5-4,  2;  the  straight  limb  of  the  pharyngeal  bone  extremely  long  and 
slender,  its  te^th  wide  apart,  snbconical,  scarcely  compressed,  and  but 
slightly  curved  at  tip,  the  hook  being  turned  in  the  direction  of  the 
angle  of  the  bone ;  no  trace  of  grinding  surface.  Fishes  of  veiy  luge 
size,  reaching  a  length  of  more  than  4  feet,  the  largest  of  the  LeodsdiM 
Cyprinidcd.  With  a  general  resemblance  to  SqualiuB  and  Oila^  this  gem 
differ  strongly  in  the  form  of  the  pharyugeal  bones  and  teeth,  (xm/^ 
fold;  ;^£?^o:,  lip;  the  skin  of  the  month  behind  the  Jaws  being  fcdded.) 

8«S«S.  P.  oreg^onensls  (Rich.)  Or^,^Sacramento  "Pike,'' 

Body  comparatively  robust,  with  stout  caudal  x)eduncle.  Month  laigi^  I 
the  maxillary  reaching  middle  of  the  eye.    Eye  small,  2^  in  SDont,  7} 
in  head ;  in  young  specimens  the  eye  is  proportionately  mnch  largo; 
Lateral  line  strongly  decurved,  much  nearer  belly  than  back.   Coloratioi 
olivaceous ;  the  fins  in  spring  with  red  or  orange ;  scales  thickly  puncMl 
with  dark  dots.    Head  4 ;  depth  5.    D.  8;  A.  8;  scales  12-73-6  (IS-IM 
in  Columbia  Biver  specimens);  teeth  2,  5-4,  2  (in  all  specimeDS enB-j 
ined;  not  2,  5-5,  2,  nor  2,  4-4,  2).    L.  3-5  feet.    Kivers  of  the  Fadhl 
slope,  chiefly  west  of  the  Sierra  Nevada.    Largest  of  our  CjfprifMt 

(Cyprinus {Lehciscii9)oregonen8is  Richardson,  Fauna  Bor.-Amer.  iii,  305, 1836:  Ptfiit  A 
clieilns  gracilis  and  major  Agassiz,  Amer.  Jouni.  Sci.  Arttt,  1855,  229 :  Gila  ffff'^j 
Ayre8,  Proc.  Cul.  Acad.  Nat.  Sci.  1854,  18:  Ptifckocheilu9  oregomenM  and  fnfl'^.. 
Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  298-300:  Lendsous  grantUi  and  ongamank^^' 
ther,  vii,  239.) 

3«S6.  P.  rapox  Grd.  ' 

Body  shorter  and  deeper  than  in  Pt.  oregonensis.  Head  similar,  ntkiV 
more  depressed  above.  Mouth  large,  the  maxillary  reaching  middlflil 
eye.  Lateral  line  moderately  decurved,  passing  along  the  median  IV 
of  the  body  between  dorsal  and  ventrals.  Dorsal  inserted  but  little  b* 
hind  ventrals.  Coloration  dark;  tbe  sides  somewhat  clouded;  §0 
plain.  Head  3|-,  depth  4§.  D.  9;  A.  8;  Lat.  1.  78.  L.  12  inchtf 
Monterey,  California.    Perhaps  not  distinct  from  the  foregoing. 

(Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  8.  Pac.  R.  R.  Surv.  x,  J0 

357.  P.  harfordi  Jor.  &  Glib. 

Form  of  P.  oregonemin^  but  more  slendei*,  the  lateral  line  frimil^ri 
much  decurved.   Scales  much  smaller  than  in  P.  aregonenaU*   Gandal 
deeply  forked,  the  pectoral  longer,  reaching  f  to  ventrak.    Hcib» 

■ 

1 
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5}.  D.  8;  A.  7;  scales  17-90-9;  teeth  2,  5-4,  2.  L.  30  inches, 
nento  River,  with  P.  oregonensis^  bat  less  common  in  the  marketB. 

Ian  ^  GUbert,  Proc.  U.  S.  Nat.  Mns/lS&l.) 
P.  tactas  Gtd.— Colorado  '<  Pike  \ 

J  slender,  elongate,  with  long,  slender,  depressed  head ;  the  form 
^neral  appearance  being  that  of  Pt.  oregoTtensis.  Maxillary  reaching 
interior  margin  of  the  eye.  Eye  small,  2|  in  snont,  7  in  head, 
il  line  very  strongly  decarved.  Fins  low,  the  dorsal  evidently 
1  ventrals.  Scales  very  small.  Coloration  plain,  darker  above. 
3i;  depth  5J.  D.9;  A.9;  Lat.  1. 104;  teeth  2, 4-5,  2.  Colorado 
;  abundant. 

rd,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  209,  and  U.  S.  Mex.  Bound.  Surv.  Ichth. 

101.— OIIiA  Baird  &  Girard. 
&  Girard,  Proc.  Acad.  Nat.  Sci.  Phil.i.  185.%  368:  type  Gila  rohusta  B.  &  G.) 

y  elongate,  little  compressed,  the  back  arched,  especially  in  the 

the  caudal  peduncle  typically  extremely  long,  slender,  con- 

1,  much  narrower  than  the  base  of  the  caudal  fin,  which  is  widely 

^  with  its  basal  fulcra  very  much  developed.    Head  in  typical  spe- 

road,  depressed,  its  profile  concave.    Mouth  large,  horizontal,  and 

pped  by  the  broad  snout.    Dorsal  fin  behind  the  middle  of  the 

slightly  behind  ventrals.    Anal  basis  short.    Intestinal  canal  short . 

very  small,  little  imbricated,  sometimes  scarcely  imbricate  at  sill, 

than  deep,  especially  x>osteriorly.    Ko  barbel.    PseudobrauchiiB 

it.     Teeth  2,  5-4,  2,  close  sjt,  compressed  and  hooked,  without 

Dg  flurface.    VertebrsB  about  46  (5  or  6  more  than  usual  in  Squalius), 

inal  canal  short;  peritoneum  dusky.    Species  of  large  size,  tiie 

1  form  remarkably  unlike  the  usual  Cyprinoid  type,  but  varying 

^h  a  series  of  intermediate  forms  directly  into  SqualitiSj  so  t^at 

nuA  is  hardly  distinguishable  by  any  definite  technical  character, 

the  greater  number  of  vertebne  be  found  constant.    (Otto,  the 

Df  the  river  wbere  the  typical  species  was  first  obtained.) 

depre«8e<l  anteriorly,  the  occipital  region  high,  so  that  the  profile  is  notably 
concave. 

H.  ele^ans  B.  &  G. 

extreme  species  of  this  type.  Body  elongate,  somewhat  com- 
d,  the  region  before  the  dorsal  elevated,  forming  a  sort  of  hump, 
nsal  fin  inserted  on  the  downward  slope  of  the  back,  so  that  its 
\  quite  oblique.    Caudal  x>ednncle  extremely  long  and  slender,  as 
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broad  as  deep,  and  nearly  terete,  its  length  (from  end  of  anal  to  mi 
of  base  of  caudal)  1^  times  the  length  of  the  head,  its  least  depth  a 
one-seventh  of  its  length,  its  extremity  dilated  and  compressed.  1 
short,  broad,  the  snout  depressed  and  broadly  rounded;  the  ant 
part  of  the  head  from  behind  the  eyes  broad  and  depressed;  the 
terior  part  high,  so  that  the  profile  forms  a  concave  arc.  Mouth  n 
large,  nearly  horizontal,  the  upper  lip  on  the  level  of  the  lower  p£ 
orbit,  the  maxillary  extending  to  the  front  of  the  orbit,  the  lowe 
on  all  sides  included.  Skin  of  the  lower  jaw  hard.  Eye  small,  anti 
placed  low,  5  in  head.  Isthmus  narrow.  Gill-rakers  rather  ^ 
Fins  all  long  and  falcate.  Pectorals  reaching  ventrals.  Gauds 
deeply  forked,  its  lobes  long  and  pointed,  the  upper  somewhat 
longer;  the  rudimental  basal  rays  strong,  about  12  in  number  on 
sides.  Scales  scarcely  imbricvated  at  all,  on  the  caudal  peduncle  h; 
touching  each  other,  on  the  sides  of  the  body  much  longer  than  ( 
their  texture  thin  and  membranaceous;  scales  on  back  and  belly  i 
smaller  than  those  on  the  sides.  Coloration  bluish  above,  pale  b 
Head 5;  depths.  D.  9;  A.  10;  scales 23-98-10;  teeth  2,  4-o,  2. 
inches.    Colorado  and  Gila  Elvers. 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Set.  Phila.  1853,  369;  Girard,  U.  6«  Pac. 
Siirv.  X,  286:  Leuciacus  elegana  Gilnther,  vii,  241.) 

860.  O.  robusta  Baird  &  Girard. 

Body  elongate,  the  back  elevated  and  the  head  depressed  as  i 
elegansj  but  the  caudal  peduncle  notably  stouter,  its  least  depth  i 
one-thinl  its  length,  3f  in  the  length  of  the  head.  Mouth  larg< 
upper  lip  on  the  level  of  the  lower  part  of  the  orbit,  the  maxillary  r 
ing  past  the  front  of  the  orbit.  Fins  rather  lower  than  in  O.  ek 
the  pectorals  in  the  male  reaching  the  ventrals,  but  fallhig  short  i 
female.  Eye  small,  low,  anterior,  5-8  in  bead.  Lateral  line  muc 
curved.  Coloration  plain.  Head  4;  depth  5.  D.  9;  A.  9;  s 
17-90-10 ;  teeth  2,  5-4,  2.    L.  12  inches,    llio  Colorado  and  Rio  Gi 

(Baird  &  Girard,  l*roc.  Acad.  Nat.  Sci.  Phila.  1853,  368,  and  U.  S.  Pao.  R.  B. 
X,  285:  Leucisctts  rohuatus  Gllnther,  vii,  241.) 

361*  0»  Krabami  Baird  &.  Girard. 

General  form  of  the  preceding,  with  similar  head  and  caudal  p 
cle,  but  with  rather  larger  and  more  closely  imbricated  scales.  I 
lip  below  level  of  eye,  maxillary  reaching  front  of  orbit    Caudal  fii 

« 

deeply  forked,  and  pectorals  not  reaching  nearly  to  ventrals.    O 
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km  plaiu^  darker  above.    Head  3};  depth  4^.    D.  9;  A.  9;  Lat.  1.  82. 
tk)  Gila  and  Colorado  Basin. 

(Bftiid  4(&Oirard,  Pioc.  Acad.  Nat.  Sci.  PhUa.  1853,  389;  Girard,  U.  S.  Mex.  Bound, 
irr.  Ichth.  Gl :  Leuciacus  grahanU  GUnther,  vily  242:  Ptyohoeheilua  vorax  Girard,  Proc. 
tid.  Nat.  Sci.  Phila.  1850,  209,  and  U.  S.  Pac.  R.  R.  Surv.  x,  301.  The  type  of 
i^  examined  by  ns  is  a  true  Gila,) 


it.  O.  afflnls  Abbott.  * 

A  species  allied  to  the  preceding,  described  as  follows :  ^^  The  body  is 
lender,  tail  greatly  attenaated,  head  constituting  something  more  than 
oe-fifih  of  the  total  length.  Eye  rather  small,  sabelliptical,  its  diam- 
ter  6^  times  in  the  entire  length  of  the  head.  The  posterior  extremity 
f  tbeloiaxillary  extends  to  a  vertical  line  drawn  posteriorly  to  the  an- 
Biior  edge  of  the  orbit.  Anterior  margin  of  the  dorsal  fin  nearer  the 
086  of  the  caudal  than  the  extremity  of  the  snout.  Anterior  margins 
f  (he  ventral  fins  somewhat  nearer  the  extremity  of  the  snout  than  the 
086  of  the  caudal.  The  lateral  line  is  nearly  concurrent  with  the  ven- 
ml  outline.  The  numbers  of  the.fin-rays  are :  D.  10 ;  P.  16 ;  Y.  8  ^  A. 
;  C.  281."  {Abbott)  Dull  violet  above,  pinkish  below.  ELansas  Biver ; 
latte  Biver.  (We  have  some'  time  since  examined  specimens  from 
latte  Kiver,  and  thought  them  distinct  from  O.  robtista  and  O.gratiami, 
ot  having  lost  our  notes  are  unable  to  add  to  Dr.  Abbott's  account.) 

(Abbott,  Proc.  Acad.  Nat.  Sci.  Phila.  1860,  474.) 
(ft.  G.  Bracllis  Baird  &  Girard. 

Body  slender,  the  back  not  much  elevated,  the  caudal  peduncle  not 
leiy  slender,  about  twice  as  long  as  deep.  Head  large,  its  upper  pro- 
ie  not  very  strongly  concave.  Mouth  large,  terminal  and  oblique,  the 
pper  jaw  scarcely  longer  than  the  lower,  maxillary  reaching  past  the 
Bot  of  the  eye.  Interorbital  space  broad.  Pectorals  falling  consid- 
tMj  short  of  veutrals.  Caudal  deeply  forked.  Dorsal  well  behind 
■itraU.  Head  3^ ;  depth  4^.  D.  9 ;  A.  9 ;  Lat.  1.  88.  Gila  and  Col- 
mdo  Bivers. 

[Baixd  Sc  Girard,  Proc.  Acad.  Nat.  SoL  Phila.  1853,  369 ;  Girard,  U.  S.  Pac.  R.  R. 
irr.  X,  2^7 :  Lcutincus  zunnerma  Gttnther,  Tii,  241.) 

Head,  conical,  scarcely  depressed,  the  profile  not  concave. 
«.  Belly  scaled. 

M.  O*  emoril  Baird  &,  Girard. 

Body  slender,  the  back  not  notably  arched.  Caudal  peduncle  very 
ffdeTj  ]t8  least  depth  about  one-lifth  its  length.  Head  rather  small, 
Hci  scarcely  depressed  above  the  eyes,  its  profile  continuous  with  that 
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of  the  back.  Mouth  small,  nearly  terminal^  the  maxflkuy  not  reaching 
to  the  front  of  the  orbit.  Eye  rather  large,  anterior,  not  placed  low. 
Scales  small,  especially  on  the  back  and  belly,  the  exposed  snilheei  | 
longer  than  deep.  Fins  large;  the  pectorals  reaching  ventrata;  tke 
caudal  deeply  forked.  Dorsal  fin  inserted  nearer  the  top  of  snoat  fhm 
to  the  base  of  caudal.  Head  4^ ;  depth  4^.  D.  9;  A.  9;  Lat^  L  98.  Bb 
Gila.    {Oirard,) 

(Bainl  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  388;  Ginrd,  U.  8.  Hex.  Boud. 
Surv.  Ichth.  (>2:  Leuciaeiu  emorii  GUnther,  vii,  242.) 

365.  O.  nacrea  Cope. 

Body  rather  slender ;  profile  and  interorbital  region  gently  oqpvei. 
Maxillary  not  reaching  line  of  orbit.  Gandal  peduncle  slender,  its  leMt 
depth  4  in  head.  Eye  5  in  head.  Pectorals  not  reaching  Tentnli. 
Dorsal  behind  vcntrals.  Silvery  white;  back  narrowly  dark-shaded; 
pectoral  fins  pink.  Head  4;  depth  4|.  D.  9;  A.  10;  scales  21-t-lS; 
teeth  2,  5-4,  2.    Green  Eiver  (Rio  Colorado).    {Cape.) 

(Cope,  Hayden's  Geol  Stirv.  Wyom.  1870,  441,  1872. 
aa.  Belly  scaleless. 

866.  O.  scmlnvda  Copo  &  Yarrow. 

Body  moderately  deep,  with  slender  and  tapering  candal  pednsde, 
the  least  depth  of  wliich  is  about  one-third  its  length.    Back  little  eto- 
vated,  not  aix^hed  in  front  of  dorsal.    Head  small,  transversely  convex, 
its  profile  continuous  with  that  of  the  back  and  not  concave.    Moatk 
rather  small,  oblique,  terminal,  the  upper  lip  opix)site  the  middle  of  the 
orbit,  the  maxillary  not  reaching  the  line  of  the  orbit    Eye  large,  rather 
anterior,  but  not  very  low,  its  length  4  in  head.    Fins  moderate.    Jkn- 
sal  slightly  behind  ventrals.    Brownish  above,  lower  fins  pink.    Held 
5;  depth  oj.    D.  10;  A.  10;  sciiles  21-98-12;  teeth  2,  5-4,  2.    L.  •  , 
inches.    Kio  Virgen,  in  Utah.    (Cope.)    This  species  forms  a  transltkii  '\ 
to  Squalim  and  other  normally  formed  CyprinicUe, 

(Cope  «&  Yarrow,  Zool.  Wheelei's  Expl.  W.  100th  Mer.  v,  666, 1876.) 

109.— SqU ALIUS  Bonaparte. 
Dace. 

{TeltBteB  Bonaparte;  Cheonda,  Tigoma,  Sibomttf  and  CUnoBtomuM  Girud.) 

(Bonaparte,  Fauna  Itolica,  1837,  IT  6:  type  Cjfprinua  leuoUeu$  L.,  the  EuropaM 
"Daco^) 

Body  oblong,  compressed  or  robust,  covered  with  moderate  or  soalj 
scales,  which  are  not  closely  imbricated.     Lateral  line  oomptetoi  dM 
carved.    Mouth  large  or  small,  usually  terminal,  the  lips  nomali  iri 
oat  barbel.    Teeth  mostly  2,  5-4,  2,  sometimes  2»  S-A,  Sp  or  1, 5-4 
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hooked,  with  narrow  grinding  surface  or  none.  (Grinding  surface 
pwent  in  SquaUus  leuoiacusj  obsolete  in  most  of  our  species.)  Anal 
biiis  short  or  somewhat  elongate.  Dorsal  fin  posterior,  usually  behind 
TBDtnils.  Intestinal  canal  short  Size  generally  large.  A  very  large 
gnopi  one  of  the  largest  current  genera  in  ichthyology,  represented  by 
luuieioaB  species  in  the  rivers  of  Europe,  Asia,  and  Korth  America. 
Host  of  our  species  have  been  poorly  defined.  The  majority  of  Girard's 
3f%iiial  types  have  been  preserved,  and  the  descriptions  here  given  are 
■ainly  taken  from  them.  Much  larger  series  of  each  form  are  neces- 
■ry  before  the  species  can  be  properly  discriminated.  Individual  irreg- 
ilarities  in  dentition  are  common  in  this  genus.  (From  aqualusy  a 
dwrk;  some  early  writers  on  ichthyology  having  called  the  typical  spe- 
M  Squalus  minor j  for  no  evident  reason.) 
Hm  i^ecies  may  be  divided  as  follows : 

*  TmUi  nonnally  without  grinding  surface. 
tCandal  peduncle  not  very  stout,  its  least  depth  not  two> thirds  the  length  of  the 
head. 
t  Month  very  wide,  the  lower  Jaw  much  projecting  beyond  upper,  the  upper  lip 
on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reaching  to  be- 
low the  pupil ;  body  elongate,  compressed ;  dorsal  well  backward  (Cli- 

K06T0MU8  Ord. ) eloftgatus,  vandaiaulusy  estor,  fnnduUndea, 

It  IConth  moderate  or  small,  terminal,  oblique,  the  lower  Jaw  little  projecting, 
premaxillary  below  the  level  of  the  pupil,  and  the  maxillary  not  reaching 
to  the  pupil.    (TiGOMA  Grd. ) 

t.  Anal  basis  elongate,  its  rays  1&-12 hydraphloxy  icBniaj  mantanuSf  humboldti, 

M.  Anal  basis  short,  its  rays  8  or  9. 
h,  Seales  in  lateral  line  50-65.  • 

cruareus,  ardesiacuSf  pandora,  margarittu,  guUiy  pulcher, 
egregiuSy  UneatuSy  graciliSy  canformiSy  bicolor,,  ohesuSy  purpureas, 
M.  Scales  in  lateral  line  65-80. 

pulcheHuSy  intertnediua,  aliciaSy  oopet,  niger,  cotispersus. 

HCaodal  peduncle  very  deep  and  compressed,  its  least  depth  nearly  equal  to  the 

greatest  depth  of  the  head ;  dorsal  over  vcntrals ;  scales  rather  largo 

(SiBOMA  Qirard)... gihho9us, 

'Tselh  with  evident  grinding  surface.    (SiiUAUUS.) 

c  Robust  species,  the  depth  3-3^  in  length ;  lateral  line  less  than  60. 

rhomaJeuSy  aquamatwf,  atrarius,  crasius, 

ee.   Slender  species,  the  depth  4-4^  in  length ;    lateral  lino  00-70  (Oheonda 

Grd.) C€aruleu9,  cooperiy  nigrescens,  modestus. 

iseth  (normaUy)  without  grinding  surface  (various  irregularities  often  present,  so 

that  the  character  has  little  value). 
tCaadal  peduncle  not  very  stout,  its  least  depth  not  two>thirds  the  length  of  the 
head. 
t  Mouth  very  wide,  the  lower  Jaw  much  projecting  beyond  upper,  the  upper 
lip  on  the  level  of  the  middle  of  the  pupil,  and  the  maxillary  reach- 
ing to  below  the  pupil ;  body  elongate,  compressed ;  dorsal  well  back. 
(Clino$Umu9  Girard.*) 

Kdy  Ploe.  Aoad.  Nat.  ScL  Phila.  1856,  811:  type  Luxilui  elangatus  Kirtland 
^  to  iaeliiie;  drojiKXf  mouth.) 
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367.  S.  elong^atus  (Kirtland)  J.  <&  G.—Bedsided  Shiner, 

Body  elongate,  compressed.  Head  long,  rather  pointed.  Moa 
large,  oblique;  the  low^r  jaw  notably  projecting,  with  a  small  1 
the  symphysis;  upper  lip  on  the  level  of  the  pupil;  maxillary  exi 
to  the  middle  of  the  orbit;  posterior  angle  of  opercle  acute.  E^ 
erate,  nearly  4  in  head.  Scales  very  small.  Fins  short  and  hi 
dorsal  somewhat  behind  ventrals.  Lateral  line  decurved.  Gol( 
bluish;  the  scales  mottled  with  paler;  sides  with  a  broad  black 
belly  more  or  less  silvery;  the  fixmt  half  of  the  lateral  band 
crimson  in  spring  males;  the  belly  and  lower  fins  more  or  less  rec 
a  dark  vertebral  band.  Head  4;  depth  5.  D.  8;  A.  9j  scales  1 
teeth  2,  4-5,  2.  L.  5  inches.  Great  Lakes  and  Upper  Mississi] 
ley,  chiefly  from  Pennsylvania  to  Minnesota. 

{Luxilua  clongaiua  Kirtland,  Kept.  Zool.  Ohio,  169,  and  iu  Boat.  Joam.  N 
iii,  339 :  Leudscus  elongatua  Giiuther,  vii,  245:  CUnoaiamua  eUmgatut  Girard,  Pr 
Nat.  Scl.  Phila.  1856,  21*2:  Gila  elongata  JoTdasif  300:  C litWBtomna  proriger  Co] 
Pcim.  375:  Leuciacua  proriger  Giinther,  vii,  245:  Gila  proriger  Jordoiii  300  (i 
different  species;  sides  more  compressed  and  more  silvery;  Lat.  L  63;  teeth 
common,  with  the  other.) 

368.  S.  vandolsulus  (Val.)  Jor  &  Gilb. 

Body  oblong,  deep  and  compressed.  Head  rather  large, 
large,  oblique,  the  lower  jaw  projecting,  and  the  mandible  ex 
to  the  pupil.  Eye  moderate,  3^  in  head.  Lateral  line  decurved. 
bluish  green;  some  of  the  scales  of  the  back  irregularly  dark 
difbiog  a  mottled  appearance ;  no  dark  lateral  band ;  male^  ii 
with  the  region  behind  the  head  and  above  the  pectorals  as  f 
as  the  anal  of  a  bright  rose-red,  brightest  anteriorly.  Head  3§ 
3§.  D.  95  A.  8;  Lat.  1.  53;  teeth  2,  5-5,  2.  L.  5  inches.  Virj 
Georgia;  abundant. 

{ LeuciscHS  vandoiaulus  CwY,  &  Val.  xvii,  317:  Clinoatomua  affinia  Girard,  Pi 
Nat.  Sci.  Phila.  1856,  212:  Loudacua  randoiaulua  Giiuther,  vii,  25G:  Leuda 
Gunthcr,  vii,  257:  CUnoaiamua  affinia  Cope,  Jouni.  Acad.  Nat.  Sci.  Phila.  ' 
Gila  vandoiaula  Jordan  &  Brayton,  Bull.  U.  S.  Nat.  Miis.  xii,  24.) 

860«  S.  estor  Jordan  &  Brayton. 

Body  elliptical-elongate,  compressed,  the  caudal  peduncle  rath 
but  not  so  long  as  head.  Head  very  long  and  large,  flattish, 
broad  above.  Mouth  larger  than  in  any  other  of  our  Cyprinu 
oblique,  the  upper  jaw  on  the  level  of  the  pupil,  the  maxilla 
tending  to  opposite  the  middle  of  the  orbit,  the  length  of  the 
Utile  more  than  half  the  length  of  the  head,  the  lower  jaw  oonsi 
the  longer.    Eye  rather  large,  less  than  snout,  4  in  head.    Seal 
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rate.  Lateral  line  strongly  decarved  ]  23  series  of  scales  in  front  of 
onal  fin.  Fins  high.  Color  dark  olive  above,  many  scales  irregularly 
iiker;  sides  silvery;  no  dark  lateral  band;  a  broad  shade  of  deep 
DseK^olor  along  the  sides  in  spring  males,  below  which  most  of  the 
dly  is  bright  crimson,  these  red  colors  brightest  anteriorly.  A  nar- 
ow,  dark  lateral  streak  like  a  pencil-mark,  from  head  to  tail,  overlaid 
•y  the  scales.  Head  3§;  depth  4|.  D.  8;  A.  8;  scales  8-50-5;  teeth 
J  5-4, 2.    L.  4  inches.    Cumberland  and  Tennessee  Rivers. 

{Giia  ettor  Jordan  &  Bray  ton,  Bull.  U.  S.  Nat.  Mus.  xii,  66:  OUa  estar  Jordan,  300.) 

IY#.  8.  tandololdes  (6rd.)  Jor.  <&  Gilb. 

Body  rather  elongate,  somewhat  compressed,  with  arched  back  and 
ather  slender  caudal  peduncle,  the  latter  longer  than  head.  Head 
Qoderate,  smaller  than  in  any  of  the  preceding  species.  Mouth  as  in 
lie  preceding,  but  less  deeply  cleft.  Eye  large,  3  in  head.  Dusky 
Aove;  a  dark  lateral  band,  with  a  narrower  pale  streak  above  it;  belly 
ind  lower  part  of  head  yellowish,  red  in  males  in  spring.  Head  4^ ; 
iepth44.  D.  8;  A.  8;  scales  9-48-4;  teeth  2,  5-4,  2.  Streams  tribu- 
^  to  Chesapeake  Bay,  south  to  North  Carolina.    {Cope.) 

(CUao9tomu9  fundtUoidea  and  caroUnua  6rd.  Proo.  Acad.  Nat.  Sci.  Phlla.  1856,  212: 
CUM0iUmu8  funduloides  Cope,  Cypr.  Penn.  376:  LevLciscus  funduloides  GUntber,  vii,  256.) 

It  Month  moderate,  terminal,  oblique,  the  lower  jaw  little  projecting,  the  promaxillary 
below  the  level  of  the  pupil,  and  the  maxi llary  not  reaching  to  pupil.    (  Hgoma 
Giranl.*) 
t.  Anal  basis  elongate,  its  rays  10-12. 

ITl.  8.  hydropblOX  (Cope)  Jor.  <&  Gilb. 

Body  rather  slender.  Head  small ;  front  straight.  Mouth  rather  small, 
oblique,  the  maxillary  just  reaching  line  of  orbit,  lower  jaw  projecting. 
Ejye  small,  5  in  head,  1^  in  interorbital  width.  Anal  iiu  long.  Color 
ilire  above,  with  a  dusky  lateral  border,  below  this  a  crimson  band, 
Bd  still  lower  a  blackish  band,  which  runs  above  the  lateral  line  to  the 
086  of  the  caudal  fin ;  cheeks,  sides,  and  belly  crimson  anteriorly  in 
lales,  silvery  in  females.  Head  4^;  depth  4 J.  D.  8;  A.  11;  scales 
5-58-7;  teeth  2, 5-4, 2.  L.  G  inches.  Blackfoot  Creek,  Idaho.  (Cope.) 
i  species  intermediate  between  the  typical  CUnostomi  and  the  Tigomce^ 
loeely  related  to  S.  montanua^  etc. 

(Climo9tamv$  hydrophlox  Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  475,  1872.) 
*Ginird,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  205:  type  Gila  puchella  U.  &  G.    (A 
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879.  S.  taenia  (Cope)  J.  &  G.— Leather-tided  Minwno. 

Body  rather  elougate,  but  deep  and  compressed,  formed  as  in  Olm- 
8tomu8  proper.    Head  rather  small,  short,  compressed,  but  broad  above, 
the  jaws  equal.    Mouth  oblique,  short,  the  maxillary  reaching  the  front 
of  the  orbit,  the  upper  lip  opposite  middle  of  orbit.    Bye  large,  3^  in 
head,  equal  to  iuterorbital  space.    Lateral  line  decurved ;  33  scales  in 
front  of  the  dorsal  fin.    Coloration  greenish  silvery;  the  back  dusky;  a 
blackish  lateral  band,  between  two  silvery  stripes;  the  lateral  band  and 
below  bright  orange,  red  in  the  males.    Head  4^;  depth  4.    D.  0;  A. 
10  or  11 ;  scales*  12-5S-5.    L.  3-5  inches.    Salt  Lake  Basin ;  abundant 
in  Provo  Eiver.    Very  close  to  the  next,  differing  in  shorter  anal  uid 
rather  deeper  body, 

{Clinostomus  tonia, Proc.  Amer.  PhU.  Soc.  Phila.  1874,  133:  Gila  tamia  Cope,  ZoSL 
Wheeler's  Expl.  W.  100th  Mer.  v,  658.) 

878.  S.  montanus  (Cope)  J.  &  G. 

Body  rather  slender.  Muzzle  decurved,  obtuse,  but  less  so  than  in  & 
taenia.  Jaws  equal ;  end  of  maxillary  extending  beyond  margin  of  orbit 
Eye  large,  3^  in  head,  equal  to  iuterorbital  space.  Anal  fin  elongate. 
Lateral  line  decurved.  Olive  above;  a  dark  lateral  band;  sides crmmon 
in  males.  Head  4;  depth  4.  D.  0;  A.  12;  scales  12-56-6.  L.  3^  inches. 
Idaho  to  Arizona;  abundant  in  the  Utah  Basin,  with  the  preceding. 

{Clinostomus  montanus  Cope,  Haydeu's  Gcol.  Surv.  Mont.  1871,  476,  and  Proc  Actd. 
Nat.  Sci.  Phila.  1874,  ViG:  Gilamontana  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  f, 
657.) 

874.  S.  humboldti  (Grd.)  J.  &  G. 

Body  short  and  deep.  Head  moderate.  Mouth  terminal^  oblique, 
the  cleft  rather  short,  the  maxillary  reaching  front  of  eye.  Bye  large,  4 
in  head.  Lateral  line  little  decurved.  Dorsal  fin  rather  behind  ven* 
trala.  Anal  fin  rather  elongate.  Golor  bluish;  sides  with  two  dnsky 
lateral  bands.  Scales  large.  Head  4;  depth  3.  D.  8;  A.  12;  scalei 
12-56-8;  ti^eth  2,  4-5,  1.    Humboldt  River,  Nevada. 

{T^goma  humboldti  Gnl.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 206,  and  U.  8.  Pic  B.B. 
Surv.  X,  291.) 

aa.  Anal  basis  short,  its  rays  8-9. 
b.  Scales  in  lateral  lino  50-65. 

37«S«  S.  cruoreus  J.  <&  G. 

Body  moderately  elongate,  symmetrical,  not  strongly  compressei 
Head  broad,  rounded  above,  maxillary  reaching  ftont  of  eiy6.    %*>,, 
rather  large,  4^  in  head.     Lateral  line  running  low.     Donal  a  1 
l)ehind  ventrals,  scarcely  nearer  base  of  caudal  than  tnoot 
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• 

renly  forked.  Pectorals  short,  not  reaching  nearly  to  ventrals;  ven- 
Bh  to  vent.  Dasky  blnish;  sides  dark;  a  red  spot  at  bases  of  ven- 
Bh  and  anal.  Head  4;  depth  4.  D.  9;  A.  8;  scales  ll-5d-6;  teeth 
5-4|  2.    L.  6  inches.    Utah  Lake. 

CJofdao  d&  Gilbert,  Proo.  U.  S.  Nat.  Mus.  1880,  461.) 

W.  9*  avAeilacvs  (Cope)  J.  &  G. 

Body  rather  stont,  compressed.  Head  heavy,  muzzle  short.  Month 
lort,  very  obliqne,  the  jaws  abont  equal,  the  maxillary  reaching  past 
e  front  of  the  large  eye.  Eye  4  in  head.  Pectoral  fin  long,  nearly 
ieking  anaL  Olivaceous  above;  a  narrow  dark  lateral  band,  follow- 
g  the  direetion  of  the  back.  Anal  fin  short*  Head  ^;  depth  4|. 
.  8;  A.  8 ;  scales  17-03-8 ;  teeth  2, 5-4, 2.  L.  4  ioches.  Exact  locality 
iknown;  probably  Nevada. 

(GOe  «nitnaco  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  660.) 
n.  9.  paMdora  (Cope)  J.  &  G,-^hub  of  the  Rio  Grande;  Peecadito. 

Body  fhsiform.  Head  small,  broad  and  rather  flat  at  the  muzzle, 
awseqnal,  maxillary  not  reaching  line  of  orbit.  Eye  small,  6|  in  head. 
Hnal  fin  posterior.  Silvery,  darker  above.  A  broad,  ill-defined  lateral 
•od.  Physiognomy  of  Ceraiichthys  rather  than  of  Squalitis.  Head  4; 
t^fh  ^.  D.  8;  A.  8;  scales  17-61-9  (17-59-10  to  18-65-11)';  teeth 
ormally  2, 5-4,  2,  sometimes  2,  4-4,  2,  or  even  1,  4-4, 1,  in  abnormal  or 
Bunatare  specimens;  the  second  tooth  sometimes  with  a  small  grinding 
or&oe.  L.  8  inches.  Eio  Grande  region.  ^' The  most  abundant  fish 
nXew  Mexico,"  and  quite  variable  in  characters  usually  very  constant 
ttODg  these  fishes. 

{Chamtomue  pandora  Cope,  Hayden'H  Geol.  Siirv.  Mout.  1871,  475.) 

^  8.  ■uftrfj^aritiis  (Cope)  J.  &  G. 

Body  stout  and  thick,  little  compressed,  the  back  somewhat  elevated, 
^iodal  peduncle  thick.  Head  blunt,  thick  and  rounded.  Mouth  small, 
iniunal,  oblique,  the  upper  lip  below  the  orbit,  the  maxillary  not  reach- 
^  the  line  of  the  orbit.  Eye  rather  large.  Scales  rather  small.  Lat- 
**1  line  decurved.    Fins  rather  large.    Dorsal  fin  jwsterior.    Colora- 

• 

^ibove  dusky  olive;  sides  plumbeous  silvery;  belly  white,  crimson 
1^  spring  males;  snout  dusky;  fins  plain;  scales  punctate.  Head  4; 
fepth  4.  D.  8;  A.  8;  scales  11^8-8;  teeth  2,  5-4,  2.  L.  3  inches. 
^^'tViciiaiina  River.  A  handsome  fish,  quite  unlike  any  other  American 
resembling  most  Phoxinus  neogceua. 

wmrfmrita  Cope,  Cypr.  Penu.  1866,  377 :  LeuMeeue  margarita  GUnther, 
I) 
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379.  S.  gUlB,  (Cope)  J.  &  G. 

Body  rather  robust^  heavy  anteriorly.  Head  large,  with  wide  firont 
and  broad,  oblique  mouth;  maxillary  reaching  front  of  eye.  Eye  5 
in  head,  2  in  interorbital  width.  Dorsal  fin  posterior.  Color  dusky 
above;  belly  silvery;  axils  of  fins  crimson  in  males.  Head  3^;  depth 
4%.  D.  8;  A.  8;  scales  IG-CO-ll;  teeth  2,  5-4,  2.  L.  7  inches.  New 
Mexico.    (Cope.) 

(Gila  gula  Copo,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  tiCl.) 

8§0«  S.  pulcher  (Grd.)  Jor.  <&  GUb. 

Body  rather  slender,  little  compressed.  Head  rather  long  and  poiited. 
Mouth  oblique,  terminal,  the  jaws  about  equal,  the  maxillary  barely 
reaching  the  front  of  eye.  Scales  moderate.  Lateral  line  deearved. 
Fins  large.  Dorsal  behind  ventrals,  its  tip  when  depressed  readiiDg 
the  posterior  base  of  the  anal.  Pectorals  nearly  reaching  ventrak 
Coloration  brilliant;  dusky  above;  sideft  and  belly  golden  (red  in  lifef); 
sides  with  a  vague  dusky  band.  Head  3^;  depth  4^.  D.  8;  A.  8; 
scales  13-G3-7;  teeth  1,  4-4, 1,  without  grinding  surface.  L.  6  inches. 
Ghihuahua  Eiver.  A  handsome  species,  resembling  Squdliua  ccarulm^ 
but  with  the  fins  larger  and  the  number  of  teeth  different.  Althoogh 
Girard  places  this  fish  among  the  Tigomce  with  grinding  surface  on  the 
teeth,  we  are  unable  to  find  such  surface  on  his  typical  spedmeofl* 
All  that  we  have  examined  have  the  teeth  sharp,  and  1,  4-4, 1.  If  this 
dentition  is  constant,  it  may  be  necessary  to  refer  8,  pulcher  to  a  differ- 
ent genus. 

(Tigoma  jmlchra  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex,  Bound. 
Siirv.  Ichth.  65.) 

881.  S.  egreerius  (Grd.)  J.  &  G. 

Body  rather  elongate,  subfusiform.    Head  moderate.    Snout  thick- 
ish,  subconical.    Mouth  oblique,  the  jaws  equal,  the  maxillary  reaching 
front  of  orbit.    Eye  moderate,  4J  in  head.    Lateral  line  not  much  d^ 
curved.    Color  bluish  black ;  sides  with  two  irregular  bands  of  darl^ 
spots ;  the  interspace  red  in  males.    Head  4 ;  depth  4.    D.  8 ;  A.  9 ;  L3^ 
1.  G5.    Great  Basin ;  exact  locality  unknown. 

{Tigoma  egregia  Grd.  U.  S.  Pac.  R.  K.  Snrv.  x,  291.) 

8§9.  S.  Ilneatus  (Grd.)  J.  <&  G. 

Body  elongate,  subfusiform.  Head  moderate.  Snout  subcorneal''' 
Mouth  oblique,  lower  jaw  somewhat  included,  maxillary  reaching  t^ 
orbit.    Dorsal  fin  posterior.    Scales  small.    Lateral  line  with  an  ope^ 
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8§T«  S.  purpureas  (Grd.)  Jor. 

Stout  and  compressed.  Head  long.  Lateral  line  decurved.  I 
fin  slightly  behind  ventrals.  Fins  all  small.  Bladdah  abovtj  pa 
low.  Head  3^  5  depth  3f .  A.  8 ;  scales  13-62-8 ;  teeth  2,  4-t,  t. 
Bernardino,  Mexico. 

(Tigoma purpurea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 
66.  Scales  in  lateral  line  65-80. 

388.  8.  pulchellus  (B.  &  G.)  J.  <&  G. 

Body  long  and  slender,  the  candal  peduncle  rather  narrow,  b 
specially  contracted.  Head  slender,  rather  pointed.  Mouth  mo< 
somewhat  oblique,  the  maxillary  scarcely  reaching  to  the  eye.  1 
line  strongly  decurved.  Fins  high,  the  dorsal  somewhat  behii 
trals.  Eye  4^  in  h^ad.  Grayish;  two  dusky  lateral  streaks 
white.  Head  4 ;  depth  4 J.  D.  8  5  A.  8 ;  Lat.  1.  66 ;  teeth  2,  5-4,  i 
Mimbrea,  a  tributary  of  Lake  G-uzman,  in  Mexico. 

{Tiooma  pulckella  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  29: 
pulchella  Grd.  U.  S.  Mex.  Bound.  Sarv.  Ichtb.  62.) 

389.  8.  intermcdius  (Grd.)  J.  <&  G. 

<'  Intermediate  between  8.  pulehellm  and  8.  purpureuSj  much 
the  former  than  the  latter."  Similar  to  the  preceding.  The  can 
duucle  slender.  Dorsal  fin  somewhat  behind  ventrals.  Fins 
Coloration  silvery,  with  dark  dots.  Head  31;  depth  4.  D.  8; 
scales  15-73-9.    Rio  Gila. 

iTigoma  intermedia  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  206.) 

300.  8.  nliciae  Jouy. 

Body  elongate,  little  compressed,  the  dorsal  and  ventral  c 
similar.  Head  short,  rather  stout,  its  breadth  f  its  length, 
rounded,  jaws  equal,  the  maxillaries  reaching  front  of  eye.  B; 
head.  Pectoral  fin  as  long  as  head,  not  re^aching  ventrals. 
plumbeous  above,  with  a  median  steel-blue  lateral  band;  belly  p 
cheeks  silvery.  Head  4^ ;  depth  4$.  D.  8 ;  A.  8 ;  scales  minute,  18 
Utah  Lake.  # 

(Jouy,  Proc.  U.  S.  Nat.  Mim.  1881,  x.) 
391.  8.  copei  Jordan  <&  Gilbert. 

Body  comparatively  elongate  and  compressed,  the  caudal  pc 
long  and  rather  slender.  Head  short,  rather  broad  and  flattish 
the  interorbital  space  convex  and  broader  than  the  eye.  ]^y6  mo 
as  long  as  snout,  3^  in  head.    Mouth  rather  smalli  lov- 
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lique,  tiie  premazillary  just  below  the  level  of  the  papil,  the  maxillary 
reaching  to  just  below  the  level  of  theleye.  Dorsal  du  inserted  some- 
what behind  ventrals.  Pectorals  short,  not  reaching  nearly  to  ventrals, 
the  latter  not  to  the  vent.  Scales  very  small.  Lateral  line  somewhat 
decarved.  Bloish  olive  above,  with  dark  points ;  a  dusky  lateral  shade ; 
ftDs  nearly  plain ;  axils  red  in  the  males.  Head  4^ ;  depth  3 J.  D.  8  ; 
A.  8;  scales  about  ld-80-12^  teeth  2,  5-4,  2,  typically  without  grinding 
sorfiEbce,  but  subject  to  an  unusual  amount  of  irregularity,  occasionally 
2, 4-4, 1  or  2,  and  sometimes  with  grinding  surface.  L.  G  inches.  Kio 
Gnuide  and  basin  of  Utah ;  very  abundant. '  Described  from  specimens 
from  Bear  Biver,  Wyoming. 

{GHacffrcgia  Cope,  Zool.  Wheeler's  Expl.  W.  100th  Mer.  v,  662  (not  'Hgama  egregla 
CHnid,  M  Girard's  original  apecuneus  have  Lat.  1.  65) ;  Jor.  &,  Glib.  Proc.  U.  S.  Nat. 
Mm.  1880,  461.) 


;  8.  Biyer  (Cope)  J.  &  G. 
Body  robust,  the  back  elevated  anteriorly,  the  caudal  peduncle  short- 
ish and  not  very  stout.  Occiput  depressed.  Head  large.  Eye  rather 
large,  5  in  head.  Mouth  large,  moderately  oblique,  the  lower  jaw  in- 
cluded, the  maxillary  extending  to  the  pupil.  Fins  small,  the  dorsal 
veil  backward.  Scales  small,  posteriorly  smaller  and  more  crowded. 
Lateral  line  little  decurved.  Color  dusky,  the  scales  with  black  dots. 
Head  3| ;  depth  3^.  D.  85  A.  8  5  Lat.  1.  80 ;  teeth  2,  4-5,  2,  said  by 
Oiiard  to  have  a  developed  grinding  surface,  which,  however,  we  are 
onable  to  find.  Kio  Gila.  A  well-marked  species,  approaching  the 
genus  OUa. 

{GOa  gibhoaa  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  28:  Tigoma  g'lhhosa  Girard, 
Ptoc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex.  Bound.  Sarv.  Ichth.  64 :  t  Gila 
><frw  Cope,  Zool.  Wheeler^s  Expl.  VtT.  100th  Mer.  v,  633.  The  name  gibboM  is,  unfor- 
taoitely,  preoccupied.) 

its.  8.  c^nspersns  (Garm.)  J.  &  G. 

Form  of  8.  niger.  Profile  of  head  concave,  maxillary  reaching  front 
of  orbit.  Pectorals  extending  three- fourths  distance  to  ventrals,  which 
>^h  vent.  Brown  above;  scales  of  back  and  sides  speckled  with 
<iarker;  an  obscure  dusky  latei»l  shade.  Head  3|;  depth  3f .  D.  8;  A. 
^;  ** teeth  4, 1-1,  4,  clawed^;  scales  13-69-9.    Nazas  River.    (QarvMLn.) 

(GUa  contpersa  Garman,  BuU.  Mus.  Comp.  Zool.  viii,  1881,  91.) 

^Ctadal  peduncle  very  deep  and  compressed,  its  depth  nearly  equal  to  the  depth 
of  the  head ;  dorsal  over  ventrals;  scales  rather  large.    {Siboma  Girard.) 

^H*  n.  iribbomis  (Grd.)  J.  &  Q,— Mullet;  Chub. 

-  ^*)ij  short,  deep,  compressed,  the  antedorsal   region  arched,  the 
pedoncle  nearly  as  deep  as  long,  about  as  deep  as  the  head. 
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Head  codIc,  the  profile'  steep,  the  muzzle  short  and  rather  pointed. 
Month  small,  oblique,  the  jawl  nearly  equal,  the  upper  lip  on  the  level 
of  the  lower  part  of  the  pupil,  the  maxillary  scarcely  reaching  to  froDt 
of  eye;  isthmus  very  narrow;  preorbital  nearly  as  deep  as  long.  Eye 
small,  anterior,  5  in  head.  Fins  low.  Dorsal  fin  opposite  ventrab, 
nearer  caudal  than  snout;  caudal  fin  shoit,  little  forked,  scarcely  broader 
than  the  very  deep  caudal  peduncle,  the  spines  of  the  caudal  vertebra 
very  strong.  Scales  large,  rather  closely  imbricated,  their  exposed  sor- 
faces  rather  deeper  than  long;  26  scales  before  dorsal.  Lateral  line 
decurved.  Color  brownish;  sides  white;  young  spotted  above;  scales 
everywhere  with  dark  dots;  fins  plain.  Head  4j^;  depth  3.  D.  8;  A.8; 
scales  0-56-7 ;  teeth  2, 5-4, 2.  L.  12  inches.  Eivers  of  California;  very 
abundant.  One  of  the  most  peculiar  of  our  Cyprinidas^  but  hardly  cousti- 
tatmg  a  distinct  genus.     ' 

{Lavinia  ora«9ica M(2a  Baird  4&Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1654, 137  (Angoit): 
SibovM  crasaicauda  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208,  aud  U.  8.  Pac.  B. 
R.  Sarv.  Fish.  296:  Leuci«cu8  oraaaioauda  Giinther,  vii,  243:  Leueiscus  gibhoaut  Ayreit 
Daily  Placer  Times  and  Transcript,  May  30, 1854 :  Lavinia  gihhoaa  Ayres,  Proc.  CaL 
Acad.  Sci.  1854,  20.) 

** Teeth  with  evident  grinding  surface.*    (Squaliua.) 

0.  Robust  species;  depth  3  to  3i  in  length ;  lateral  line  loss  than  GO. 

395.  S.  rhomaleus  Jor.  &  Gilb. 

Body  very  robust,  elevated  anteriorly,  the  sides  compressed,  although 
the  back  is  very  broad.  Head  broad,  the  profile  concave  as  seen  from 
the  side,  the  interorbital  space  flattish,  scarcely  raised  above  the  eye. 
Snout  broad,  elevated  at  tip,  premaxillary  on  the  level  of  pupil.  Mouth 
very  oblique,  the  mandible  much  projecting,  maxillary  reaching  fjx)ntof 
eye.  Eye  small,  anterior,  IJ  in  snout,  7  in  head;  isthmus  very  narrow. 
Scales  largo,  subequal,  broadly  exposed,  firm.  Lateral  line  decnrvei 
Dorsal  nearly  median,  inserted  directly  over  ventrals.  Caudal  evenly 
forked,  the  peduncle  long  and  deep.  Pectorals  short,  extending  three- 
fifths  the  distance  to  ventrals,  ventrals  about  to  vent.  Lower  fins  short 
Color  blackish ;  everywhere  dark.  Head  3 J  j  depth  3 J.  D.  9 ;  A.  8; 
scales  10-55-5 ;  teeth  2,  5-4, 2,  short  and  stout,  one  of  them  with  grinding 
surface.  L.  12  inches.  Utah  Lake.  One  of  the  largest  and  l>e«t  marked 
species. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  461.) 

*  A  variable  character  in  this  group. 


• 
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WH.  9.  •«WiHMlt«  (OIU)  J.  &.  G. 

Body  very  lobast,  sabovate,  compressed.     Head   large  and   long, 


Month  rather  large,  obllqne,  terminal,  the  maxillary  reaching 
front  of  (tfbit,  the  npper  lip  on  the  level  of  the  lower  part  of  the  eye. 
Eye  moderate,  anterior,  5g  in  head.  Dorsal  fin  small,  inserted  x>oste- 
rioily,  bnt  directly  over  the  ventrals.  Scales  moderate,  suborbicular, 
widely  exposed.  Color  dark  or  blackish;  the  scales  all  margined  with 
black;  fins  dosky.  Head  3^;  depth  3.  D.  8;  A.  8;  scales  10-53-6; 
teeth  2, 5-4,  2.    L.  8  inches.    Salt  Lake  Basin. 

(IV^iui  9qmamata  Gill,  Proo.  Boat.  Soc.  Nat.  Hist.  1861,  and  lohth.  Capt.  Simpeon's 
EspL  1876,  405.) 

Ity.  8.  atraiias  (GrcL)  Jor.  &  Qilh.-^Utdk  Mullet;  Chub  of  Utah  Lake, 

Body  rather  stoats  the  candal  peduncle  not  slender.  Head  moderate, 
nboonical.  Mouth  anterior,  quite  small,  the  maxillary  not  reaching  to 
die  eye.  Eye  small,  5^  in  head.  Fins  quite  small.  Dorsal  fin  nearly 
or  quite  over  the  ventrals.  Scales  large,  not  much  imbricated,  25  be- 
fare  dorsaL  Lateral  line  decurved.  Olivaceous,  blackish  above,  the 
eotor  formed  of  small  black  points.  Head  4;  depth  3^.  D.  9;  A.  8; 
leales  11-57-6;  teeth  2,  5-4,  2,  usually  with  evident  grinding  surface, 
ilthough  placed  by  Girard  and  Cope  in  Sibamaj  which  wants  such  sur- 
bee.  L.  20  inches.  Utah  Basin.  Very  common  in  Utah  Lake.  A  large 
species,  used  as  food,  and  very  destructive  to  young  trout. 

{Skoma  atraria  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R.  B. 
Hw.x,  2^97:  S'iboma  atraria  and  var.  longiceps  Cope,  Zool.  Wheeler's  Expl.  W.  lOOth 
Mer.  T,  067.) 

iN.  8.  crassns  (Grd.)  Jor.  <&  Gilb. 

Body  robust  Head  rather  small,  the  snout  short  and  depressed. 
XoQth  moderate,  oblique,  the  maxillary  not  reaching  to  the  eye.  Eye 
taall,  6  in  head.  Dorsal  fin  inserted  slightly  behind  ventrals.  Scales 
iBoderate,  broadly  exposed.  Dusky  above,  sides  and  below  paler.  Head 
4;  depth  ^.  D.  8;  A.  8;  scales  10-57-7;  teeth  2,  5-4,  2,  with  narrow 
Snoding  surface.    L.  10  inches.    Sacramento  Elver,  California. 

(n^Ma  cra9$a  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 207,  and  U.  S.  Pac.  R.  R.  Snrv. 

^  blender  species,  the  depth  4-4^  in  length;  lateral  line  60-70.     {Cheonda*  Grd.) 
'^«  8.  cceralens  (Grd.)  Jor.  &  Gilb. 

I 

^ly  slender,  subfusiform.     Head  slender,  the  snout  long,  conical, 

*CA«ojuia  Girard,  Proc.  AcaiL  Nat.  Sci.  Phila.  1856,  207:  tyi>e  Cheanda  cooperi  Grd. 
'AeouuMlnanM.) 

BnIL  Nat  Mus.  No.  16 16 
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rather  flattened  above.    Jaws  equal,  the  maxillary  reaching  to 
Dorsal  fin  inserted   behind  ventrals.     Anal  fin  quite  small, 
rather  small.    Dusky  bluish  above,  pale  below ;  scales  everywher 
fine  punctulations.     Head  3^;  depth  4^.    D.  9;  A.  7;  scales  13 
teeth  2,  5-^5,  2,  with  narrow  grinding  surface.    Lost  Biver,  Orego 

(Cheanda  oomtlea  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1U56,  207,  and  U.  S.  Pa 
Surv.  Fish.  295.) 

400.  S.  cooper!  (Grd.)  Jor.  &  Gilb. 

Body  elongate,  subfusiform.  Head  moderate,  the  snout  th 
subconical,  slightly  projecting.  Mouth  oblique,  the  maxillary  no 
reaching  to  the  eye.  Eye  large,  4^  in  head.  Fins  large,  the  ai 
tably  so.  Dorsal  somewhat  behind  ventrals.  Coloration  plain, 
pale.    Head  4^;  depth  4^.    D.  8;  A.  10;  Lat.  L  63.    Columbia  S 

{Cheanda  oooperi  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Pa 
Snrv.  Fish.  294:  Leuciscus  oooperi  Gttnther,  vii,  243.) 

401*.  S.  nfgrrescens  (Grd.)  Jor.  &  Gilb. 

Body  rather  elongate,  subfusiform.  Head  long  and  rather  p< 
Caudal  peduncle  long.  Mouth  terminal,  oblique,  the  maxillary  Bi 
reaching  to  eye.  Snout  prickly  in  male  specimens.  Fins  modera 
dorsal  slightly  behind  ventrals.  Color  very  dark,  the  sides  witt 
spots,  the  scales  with  fine  punctulations.  Head  3^ ;  depth  4. 
A.  7;  scales  16-70-10;  teeth  2,  4  (-5,  2!).  Boca  Grande  and 
Biver. 

(  Tigoma  nigrcscens  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  207,  and  U.  S.  Mex. 
Surv.  lohth.  64.) 

409.  S.  modesfns  (Garm.)  J.  <&  G. 

Brownish,  paler  below;  flanks  not  lustrous  as  in  iSL  nigreseens. 
moderately  stout,  the  outlines  regular.  Dorsal  behind  ventrals, 
border  convex.  Anal  truncate.  Distinguished  from  S.  nigre$c 
the  greater  length  and  the  shape  of  the  head,  and  a  diflTerence 
position  of  the  dorsal.  Head  3^ ;  depth  3|.  D.  8 ;  A.  8 ;  scales  1* 
Saltillo,  Coahuila. 

(Cheonda  modesi^i  Garman,  Ball.  Mas.  Cooip.  Zool.  yiii,  92,  1881.) 

103.— PHOXINUS  Agasaiz. 

Minnows, 

(Agaasix,  M^m.  Soc.  Nat.  Hist.  Keafoh&tel,  i,  37,  1337:  typt  C^frmm  pktoBk 
PhtueinuB  UbvU  Ag. ;  the  common  '^ Minnow"  of  Europe.) 

Body  stout     Mouth  normal,  without  barbel.    Teeth  a,  6^ 

-If jiont  grinding  8arfiu)e.    Scales  nsnal^jr  saal 
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imtaricatecL  Lateral  line  incomplete  or  wanting.  Dorsal  fin  behind 
Teotrals.  Anal  basis  short  Species  of  small  size  and  brilliant  colora- 
tion; found  both  in  Enrope  and  America.  (^o$<v(;?y  a  minnow;  from 
f»^<c,  tapering.) 

*8eile8  Tory  smaU,  7&-90  in  the  lateral  line. 

40S.  P.  ne^i^SBas  Cope. 

Body  short  and  thick,  little  compressed^  the  back  little  elevated. 
Head  very  large  and  broad,  the  mazzle  blant.  Month  moderate,  quite 
obliqae,  the  lower  jaw  projecting;  maxillary  reaching  to  beyond  front 
of  orbit;  upper  lip  on  the  level  of  the  middle  of  the  pupil.  Fins  mod- 
erate. Dorsal  well  backward,  much  nearer  caudal  than  snout,  some- 
what behind  ventrals.  Pectorals  large.  Scales  very  small,  almost 
imbedded  in  the  skin.  Lateral  line  decurved,  very  short,  not  extend- 
ing to  ventrals.  Back  and  belly  scaly.  Eye  large,  ^  in  head.  Color 
very  dark;  back  plain,  almost  black;  a  black  band  through  snout  and 
eye  to  caudal;  above  this  a  pale  band;  below  this  abruptly  white;  belly 
and  lower  fins  crimson  in  spring  males;  pectorals  dusky.  Head  3^; 
depth  4|.  D.  8;  A.  8;  scales  18-80-11;  teeth  2,  4-5,  2.  L.  3  inches. 
Michigan  to  Iowa;  not  common. 

(Cope,  Cypr.  Penn.  1866,  375;  GUntlier,  vii,  247.) 
**8eale8  moderate,  40-45  in  the  lateral  line. 
4H«  P.  flammeiis  Jordan  Sl  Gilbert. 

Body  moderately  stout,  slenderer  and  more  compressed  than  in  P. 
neo^<gus.  Head  rather  short  and  deep,  the  upper  outline  rounded,  the 
nmzzle  rather  bluut.  Eye  large,  3^  in  head.  Mouth  small,  oblique,  the 
iiWB  about  equal,  the  upper  lip  on  the  level  of  the  pupil,  the  max- 
illary extending  to  the  front  of  the  orbit.  Scales  much  larger  and  more 
loosely  imbricated  than  in  the  other  species.  Back  and  belly  scaled. 
Lateral  line  short,  decurved,  on  14  scales,  not  reaching  base  of  ventrals. 
Pins  small,  the  dorsal  well  backward.  Back  dark ;  a  black  lateral  band, 
formed  of  dark  specks;  above  this  a  pale  band ;  the  belly  below  this  pale; 
bnght  scarlet  red  in  the  males  in  spring.  Head  4 ;  depth  4.  D.  8 ;  A.  8; 
scales  7-43-5 ;  teeth  2,  4-5,  2.    L.  2^  inches.    Tennessee  River. 

(Jordan  &,  Gilbert,  Man.  Vert.  E.  U.  S.  ed.  2,  187H,  303;  Jordan  &  Brayton,  BulL 
U.8.Kat.  Mas.  xii,  66.) 

t#9«  P.  ■dlnertanas  Cope. 

"Form  elongate,  chin  slightly  beyond  upper  lip.  Pharyngeal  teeth 
LC-^  2.    Scales  in  15  longitudinal  rows  between  the  dorsal  and  ven- 

r 
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tral  fins.  Diameter  of  orbit  equal  to  length  of  miUEzle,  ai 
lengfh  of  head  3^  times.  The  latter  enters  the  length  to  o 
caudal  fin  4  times.  The  greatest  depth  enters  the  same  5^  1 
dorsal  fin  originates  above  a  iK)int  behind  the  entire  base 
trals.  Badii :  D.  I,  8 ;  A.  I,  8.  The  mouth  is  rather  large, 
ity  of  the  maxillary  bone  extending  nearly  to  the  line  of  the  ; 
eye.  The  head  is  rather  flat  above  and  wide,  the  parietal  v 
about  one- third  the  length  between  the  last  dorsal  ray  and 
the  caudal.  The  distance  to  which  the  lateral  line  extends  i 
because  the  scales  of  the  posterior  part  of  the  body  »jre  1 
brownish  olive  above,  below  silvery;  a  black  band,  not  well 
the  borders,  extends  from  the  end  of  the  muzzle  to  the  base 
dal  fin,  where  it  terminates  in  a  black  spot;  a  reddish  8iK>t 
of  the  anterior  dorsal  rays;  muzzle  dark."  (Cope.)  L.  2^incl 
Missouri  River.  "This  species  differs  from  P.  neogceun  in  its  s 
and  the  small  number  of  rows  of  scales." 

(Copo,  Amer.  Nat.  July,  1879,  440.) 
•••Scales  large,  35-40  in  the  lateral  line. 
406.  P.  phlegcthontis  (Cope)  Jor.  &.  Gilb. 

Body  short  and  deep.  Mouth  very  oblique,  the  jaws  even 
lary  reaching  front  of  the  eye,  which  is  rather  large.  Dorsal  1 
trals.  Lateral  line  entirely  wanting  (in  the  typical  examples 
more  or  less  developed  in  the  adult,  perhaps  complete,  in 
the  species  is  a  Telestes).  Olivaceous;  a  broad  plumbeous  la 
a  dusky  dorsal  line;  belly  golden.  Head  4;  depth  3J.  I) 
scales  11-37 ;  teeth  1, 5-4, 2.    L.  1 J  inches.    Beaver  River,  Ut« 

(ClinoHtomwi  phleffctliontis  Copo,    Proc.   Amer.    Phil.   Soc.  Phila.    1S7. 
pklcgcthontiit  CopHf  Zool.  Wheeler's  Expl.  W.  lOOth  Mer.  v,  657. > 

104.— liEirCUS  Heckdl. 

Boaeh^s. 

(MyloUnvm  Cope;  tAl^ansea  Girard;  not  Lencvn  Kaup,  18^,  a  nomin 

LaritUe,  the  word  Lemnu  being  a  misprint  for  Leueu*,) 

(Lewsot  Heckely  Rnaaeggen'  Beiaen,  i,  1038,  1843:  type  Leucoe  ciMTpimvi  H 

Body  stoat,  oompxeased.    Month  normal,  oblique;  no  barb 
^  •"  *aow  grinding. snrfiace,  the  lowc^ 


%l^«tlMMiittteeelUk 


31.  CYPBnnD^ — ^LEUcus.  245 

lent  raised  prominence  of  the  bone.  Sdales  moderate.  Lateral 
innons,  decorved.  Anal  basis  short  Abdomen  not  compressed, 
d  canal  not  elongate.  Species  nomerous  in  Enrope,  Asia,  and 
.  This  genos  is  very  closely  allied  to  the  European  Leucisous 
liffering  in  the  presence  of  teeth  5-5  or  5-4,  instead  of  6-5  or 
e  name  finally  to  be  adopted  for  this  groap,  if  admitted  as  dis- 
uncertain.    {leoxo^j  white.) 

-4/  with  entire  edges.    (Algansea  Girard.t) 

tlncella  (Val.)  J.  &  G. 

itontish.  Head  heavy.  Month  moderate,  oblique,  the  maxil- 
reaching  to  the  eye.  Jaws  about  equal.  Eye  rather  small, 
peduncle  thick.  Fins  small,  the  caudal  short.  Dorsal  just  over 
Scales  quite  small,  firmly  attached  and  not  closely  imbricated, 
lochilusj  etc.  Coloration  dark,  plain ;  fins  unspotted.  Head  3f ; 
;  scales  17-70-9 ;  teeth  4-4.    L.  6  inches.    City  of  Mexico. 

u  iincella  C.  &  V.  xvii,  323;  Giinther,  vii,  244.) 

4-5,  with  cutiro  edges.    (Myloleuous  Cope.l) 
obesns  (Grd.)  Jor. 

stout.  Head  short,  the  muzzle  not  decurved.  Mouth  small, 
terminal,  the  lower  jaw  somewhat  projecting,  maxillary  nearly 
to  orbit.  Eye  4}  in  head ;  preorbital  deeper  than  long.  Color  ^ 
e  belly  silvery ;  the  scales  everywhere  dusted  with  black  specks; 
lateral  band.  Head  3f ;  depth  3^.  D.  9;  A.  8;  scales  12-58-7 
,  Co/>e);  teeth  5-4.    L.  6  inches.    Utah  Basin;  abundant. 

a  obem  Girurd,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183,  and  U.-S.  Pac.  R.  R. 
ii.  239:   I^uciitcutt  ohesus  Giinther,  vii,  244:  Myloleueua  pulverulentus  Cope, 
Geol.  Surv.  Mont.  1871,  475,  1H72;  Jordan  &  Henshaw,  Rept.  Chief  £ng. 
XN.  192.) 

formosas  (Grd.)  .Tor. 

dose  to  the  uext,^  and  perhaps  identical  with  it.  Body  a  little 
nder,  the  scales  smaller,  and  profusely  dotted  with  black  as  in 
9.  Head  3};  depth  4.  D.  8;  A.  8;  scales  10-53-0;  teeth  5-4. 
les.    California. 

*a  formona  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183:  Leudsow  farmo$u8 
vii,  245;  Jordan  &,  Henshaw,  I.  c.  193.) 

ciuiens  examined ;  the  normal  number  is  probably  C>A.    If  permanently  4-4, 

nay  1>e  regarded  as  a  distinct^  genus. 

,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 184 :  type  Leuci$ou$  iinoella  Val.    (A  coined 

Hoyden's  Gepl.  Snnr.  Mont.  1871,  475,  1878 :  type  Mphlmteiu  pulv0rulmtu§ 
Igmntea  oheta  Girard.    (M^^oSf  grinder;  Xevxdif  Leuens.) 
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410.  If  bicolor  (Gnl.)  Jor. 

Body  moderately  stoat.  Head  rather  heavy,  the  muzzle  very  sluxt 
and  conical.  Moath  moderate,  very  obliqae,  the  jaws  equal,  the  max- 
ilhiry  reaching  line  .of  eye.  Scales  rather  large.  Lateral  line  decorvei 
Eye  rather  large,  4^  in  head.  Color  transparent,  olivaceous;  a  distinet 
plumbeous  lateral  band.  Fins  dusky-shaded.  Scales  with  some  brown 
dots,  but  not  profusely  dusted  with  black  specks  as  in  the  two  preceding 
species.  Head  S'i ;  depth  3 J.  D.  8 ;  A.  7 ;  scales  ft-M-^  (11-4S-5,  Ctye); 
teeth  4-5.    L.  5  inches.    Steams  of  Oregon,  Nevada,  etc 

(Algatuea  bicolor  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  183:  Leueimm$  Mkr 
Giiiithcr,  vii,  245:  MyloleucM  parovanw  Cope,  Zool.  Wheeler's  EzpL  W.  100th  Mer.  t, 
GG9;  Jortlau  &  Honshaw,  1.  c.  193.) 

411.  Ij«  antlcns  (Cope)  Jor.  &  Gilb. 

''  Nearest  to  the  formosus  of  Oirard,  but  differs  in  the  much  more  pos- 
terior position  of  the  fins.  In  this  the  anterior  base  of  the  dorsal  is 
eiiuidistant  l>etween  end  of  muzzle  and  base  of  tail ;  in  aniieui  modi 
behind  the  median  point.  The  ventrals  are  much  nearer  the  caudal 
than  the  chin;  in  tXudformosm  the  reverse  is  the  case."  Body  modentiey 
shortened  behind.  Caudal  i)eduncle  short,  thick.  Caudal  fin  short, 
little  forked.  Mouth  oblique,  muzzle  not  reaching  line  of  orbit.  Eye 
5  in  head.  Profile  Ioujj:,  fiat,  descending ;  dorsal  outline  arched.  Pur- 
plish slate  above,  yelloiv  below;  sides  of  head  and  edges  of  scales  paD^ 
tuhito.  Head  3^.  D.  8;  A.  8:  scales  10-o(M>:  teeth  not  described.  L* 
5  inches.    Texas.    (Cope.) 

iA!iffMm$tu  amtica  Cope,  Pioc.  Acad.  X«t.  Sci.  PhUa.  1^54,882.) 
41;i.  L.  boiicardU  ^Giinther^  Jiv.  Jt  Gilb. 

lUnly  nuKlerately  elongate.  Hea^l  thick,  obtuse.  Mouth  broad,  its 
clet\  not  extending  to  the  eye.  Snout  convex,  the  lower  jaw  indaded. 
Kyo  miHlerato,  4^  in  hoail.  Caudal  fin  moderately  forked.  Origin  of 
dors;d  fin  close  behind  that  of  the  ventrals .  Brownish;  a  bluish  latenl 
Kind,  forming  a  faint  caudal  sinn.  Head  4 :  depth  4.  D.  8;  A.  9;  scaloi 
iU:i«U4 :  teinh  .V4.    L.  ;^  iuohe^.    Cuemavaca,  Mexico.    {Guntker.) 

^^<'»xtTiK'm4  K^HK\trdi  Guuth^r.  \ii,  4nv^ 

l<^-4>P«OPIEODrS  H«T. 


^Ua>,  IVv.  l\  S,  Na:.  Ma«.  1:^\  oO: :  tv{N^  Ofmp^^ma  mmiiim  Haj.) 

Form  of  lljf\MttMtkms.  Mouth  very  small,  ahnosl  Tertksal,  its  positte 
entii^ly  aatl^rtor«  with  mmv^-  aoy  Uli^nil  cleft.  Te^ii  5-J^  with  gdai' 
ittC  smftMe  mmI  Mmftad  «df«»,    Abdwen  not  mwiiiniiirMl    Jktmt 


uleft ;  its  size,  when  opened  wide,  less  than  that  of  the  eye.  Man- 
hort  and  deep,  strongly  enrved,  jaws  equal.  Eye  longer  than 
I  in  head.  Dorsal  beginning  over  posterior  rays  of  ventrals,  nearer 
tian  base  of  caudal.  Pectoral  very  small,  not  reaching  ventrals, 
er  to  anal.  Caudal  peduncle  long  and  slender.  Anal  short  and 
Breast  naked;  16  large  scales  before  dorsal.  Yellowish^  sides 
;  scales  above  dark-edged;  a  dark  lateral  band  from  snout  to 
above  and  below  which  are  series  of  black  dots;  anterior  rays 
bI  dark;  sometimes  a  black  spot  on  the  posterior  rays.  D.  9; 
cales  5-40-3;  teeth  5-5,  serrate.    Eastern  Mississippi. 

Proc.  U.  8.  Nat.  Mus.  1880,  507.) 

106.— TBTCHEBODON  Forbes. 
M88.  gen.  nov. :  type  Trychcrodon  megalops  Forbes.) 

yngeal  teeth  in  one  row,  5-5  or  5-<),  strongly  hooked,  deeply 
I,  without  masticatory  surface.  Lateral  line  imperfect.  Dorsal 
ntrals.  Intestine  shorter  than  head  and  body.  Peritoneum  pale, 
naked  almost  to  ventrals.  Mouth  terminal,  upper  jaw  protrac- 
To  barbels,    (rpuxepd':^  ragged ;  d<^aiv,  tooth.) 

'•  megalops  Forbes,  spec.  nov. 

imall,  fusiform  species,  with  a  small,  terminal,  oblique  mouth,  a 
rge  eye,  an  imperfect  lateral  line,  a  narrow  black  lateral  stripe, 

v  naked  breaat.  and  Isi.rP'A  fins.     THa   dorflA.1  hoA  a.  larrrA  Hnalr-ir 
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in  8lif;litly  decurved  when  preseut  on  the  anterior  half  of  the  body 
The  caudal  flu  is  long  and  very  deeply  forcate.  It  is  contained  .^ 
times  in  head  and  body,  and  the  median  rays  are  about  two-fifths  th< 
leuj^th  of  the  longest.  The  dorsal  is  high,  its  longest  ray  reaching  ncari; 
or  quite  half  the  distil  nee  from  front  of  dorsal  to  tail.  The  firont  of  the  fl! 
is  a  little  nearer  nose  than  caudal.  The  pectorals  extend  about  thra 
fourths  tiic  distance  to  the  ventralSf  and  the  latter  nearly  or  quite  attai 
the  vent  D.  1 ,  7  or  8  5  A.  I,  7  or  8 ;  scales  6,  38-40,  4,  with  15  or  16  m 
bofon"!  dorsal.  The  pharyngeal  bones  are  thin,  and  suddenly  an 
bix>adly  dilated  at  outer  third,  this  part  of  the  bone  being  nearly  3  timi 
as  wide  as  the  inner,  and  in  shape  not  unlike  a  horse's  jaw-bone.  Tl 
odontoid  pix)ccss  is  unusually  distinct  and  high.  The  teeth  are  vei 
slender,  strongly  hooked,  and  sharply  and  irregularly  crenate,  the  ed^ 
having  a  spinose  appearance.  The  scales  are  crowded,  higher  than  lou 
aid  wanting  on  the  anterior  half  or  two-thirds  of  the  breast.  Color 
aliHihol  yellowish  bix)wn,  with  a  faint  silvery  lustre  on  sides.  A  narro' 
black  lumd,  alK)ut  one  scale  wide,  extends  around  the  nose,  through  tl 
up{H'r  half  of  the  eye«  to  the  tail,  terminating  therein  the  most  highly  o 
onul  siH\*iiaens  in  a  narrow  vertical  bar.  The  scales  above  the  latei 
lund  are  all  dark-inlged.  In  all  the  specimens  the  dorsal  shows  a  lar 
subiiuHlian  bkuch  in  tront«  cn>$$ing  about  4  rays.  In  one  this  blotch 
s«>  iMdarge^l  av^  to  include  the  whole  anterior  half  of  the  flu,  except 
small  siu^'c  at  ba:>i\  and  a  sivond  blotch  extends  similarly  across  thf 
IHvstorior  rays,  leaving  only  a  narrow  pale  vertical  stripe  betwec 
lii'ngth  of  l;irgt^8t  s]HH'imen  2i  inches  Several  specimens  from  t 
Illinois  Kiver  at  IVkin  and  l\H>ri;uand  from  Mackinaw  Creek."   {Forbe 

vKAi'.n*  ■*;;!..  Jo'/.rvi.  *>  r\vs:*;::o.  xn-  ^.iiyiai*  *1  <}'His;oiz>F  XjUnfrUe,  Puis,  WH  ^ 
\  y  'jV^  .\  .-Cr-w  \-*A*  Jb>  «s  fc  ",; :  *  %  Hjkf.    =.  t'jjT*.".  c  m*  c^ryt^frntrnt  M  itch. ) 

IVhI>  sulx^lHptioiil,  sirvMiiTly  compreis^ed.  both  hack  and  belly  curve 
tlH^  ourvtvi  diti\>nM^i :  Iviok  uarrowl]^-  compressetl :  belly  behind  venti 
lir,s  foraViU^  4  kivl.  o\  or  wh:oh  tbo  scdh^s^  do  not  }>asSL  Tafl  not  kedl 
H^«l  Nin^]*,  \\v«)u\  Mou;)',  s::ia1K  lem^inal.  oblique*  normal,  witho 
IvoiH^lv  SkxhK'^s  riithor  bi^:^  l^tn;*!  line  coDtimiOQa,  strong  i 
<\\T\xAs    \\\r$Jk\  nn  ixvw>rt<J  bebind  the  omtnla.    Anal  ftn  with 


»  may  oe  necessary,  (vo^ro?,  oacK;  ijixi^  nan;  yovo<;^  angle;  tne 
being  almost  carinated.) 

fcion  of  dorsal  midway  of  body  or  nearer  snout  than  base  of  caudal, 
nal  rays  9  or  10. 

N«  iriur4oBeii8  (C.  Sl  V.)  Jor. 

iy  moderately  elongate,  compressed.   Head  obtose.  Isthmus  small. 

Ii  small,  oblique,  the  lower  jaw  included.    Eye  4  in  head.    Dorsal 

f  midway  of  body,  little  behind  ventrals.    Olivaceous.    Head  5^; 

3j.    D.  10;  A.  9;  teeth  5-5,  with  grinding  surface  and  serrated 

Scales  7-3d-^.    South  Carolina.    One  specjmen  known. 

eiMM  gardtmeu9  Cuv.  Sl  Val.  xvii,  316:  Chandroatama  gardoneum  Cope,  Trans. 
PhU.  8oc.  PhUa.  1866,  3i)5:  LeueUcM  ffardoneun  Gttntber,  vii,  258.) 

N«  iBCfdBS  (Grd.)  Jor. 

Iy  rather  elongate,  subfusiform.  Head  moderate.  Snout  subcon- 
apering.  Mouth  somewhat  oblique,  larger  than  in  the  other  spe- 
lie  maxillary  reaching  eye.  Eye  large,  3^  in  head.  Dorsal  nearer 
snout  than  caudal.  Scales  rather  large,  much  deeper  than  long, 
ish  above,  yellpwish  beneath.  Head  4^.  D.  8 ;  A.  10.  Canadian 
.    {Girard.) 

Um$  IuMm  Grd.  Proc.  Acad.  Nat.  Soi.  Phila.  1856^  203,  and  U.  S.  Pac.  R.  R. 
K,882.) 

i  rays  about  13. 

N.  leptosontas  (Grd.)  Jor. 

Iy  rather  elongate,  slender,  the  back  elevated.    Heiul  small  and 

.  its  profile  continuous  with  that  of  the  back.    Mouth  small.  Quite 
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418.  IV.*  OGcidentalis  (Baird  Sl  6irard)  Jordan. 

Body  moderately  elougate.  Snoat  sabcoDical,  rather  tapering. 
Moatii  oblique,  the  maxillary  not  reaching  orbit.  Eye  large,  4  m  heai 
Brownish  above 5  sides  silvery;  the  belly  speckled  wit3i  gray.  D.IO; 
A.  11.  '  Talare  Valley,  California.    {Oirard,) 

{Leuco9omu8  occidenfalu  Bainl  <&  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila.  1S>4, 137 :  Im- 
ilus  occldentalis  Girard,  U.  S.  Pac.  R.  R.  Siirv.  x,  280:  AbramU  oooidentalU  Qtintber,  fii, 
305.) 

oa.  Anal  rays  about  13  (12-14). 

419.  [V.  chry sole ucus  (Mitch.)  Jor. — Golden  Shiner ;  Bream. 

Body  moderately  elongate,  strongly  compressed.  Head  short,  Bub* 
conic,  compressed,  the  profile  somewhat  concave.  Month  small,  ob- 
lique, the  upper  lip  on  the  level  of  the  upper  part  of  the  pupil,  the  max- 
illary not  reaching  the  front  of  the  eye.  Eye  moderate,  about  4  in  head. 
Fins  medium.  Color  clear  greenish  above ;  sides  silvery,  with  brigbt 
golden  reflections;  fins  yellowish;  the  tips  of  the  lower  fins  sometimes 
orange  in  spring  males.  Head  4^;  depth  3.  D.  8;  A.  13;  scales  1(^ 
51-3 ;  teeth  ly-o.  L.  12  inches.  New  England  to  Dakota  and  Texas; 
everywhere  abundant  in  bayous  and  weedy  ponds.  One  of  the  most 
familiar  and  chanicteristic  of  our  Cyprinxdce, 

{CyprinuH  vhrysolcuvnH  Mitch.  Rept.  Fish.  N.  Y.  1815,  23:  Abram\»  vereicohvr  DeKnyi 
N.  Y.  Fanna,  Fish.  191:  Lvucosomua  amcrivanue  Storcr,  Fish.  Mass.  283:  StUbeawurieaM 
Cope,  Cypr.  Peiin.  ISoHj  3*^ :  LtucUcus.  Leucosomue,  LuxiluSy  Plargyme,  SHlbff  SHlhiMM, 
or  Ahramis  americaniis  of  various  authors  (not  Cifprinus  americanMB  L.):  Lmxilut  9te9 
Girardy  Proc.  Acad.  Xat.  8ci.  Phihi.  1836,  203:  Abramis  awunamue  Qttnther,  vu,30&; 
Joixlan,  Bull.  U.  S.  Nat.  Mus.  x,  05.) 

a.  Anal  rays  ahout  10  (15-lS). 

490.  IV.  amcricaiius  (L.)  Jor.^Southem  Bream. 

Body  moderately  elevated,  very  strongly  compressed.  Head  ratliei 
bix)ad  and  flat  between  the  eyes.  ^Mouth  small,  quite  oblique,  the  max- 
illary barely  I'eaching  the  eye.  Eye  very  large  and  prominent,  anterior, 
about  3  in  head.  Dorsal  fin  short  and  very  high,  almost  falcate,  well 
back.  Anal  fin  high  and  long.  Scales  rather  large,  the  lateral  lint 
running  very  low.  Color  i)ale  olive,  with  silvery  lustre;  lower  fins  red 
in  the  males  in  spring.  Head  4J^;  depth  3.^.  D.  8;  A.  16;  scales  M3- 
2 ;  teeth  5-5.  L.  12  inches.  Rivers  of  the  South  Atlantic  States ;  locally 
abundant. 

(CjfpriiiMs  amcricanue  Linn.  S^'st.  Nat. :  Lemeucue  baaci  Cnv.  A  VaL  XTii,  313:  Seth 
migonus  ieckanne  Jordui,  Ann.  Lye.  Nat.  Wait.  N.  Y.  187G,  364;  Jordani  BalL  U.B 
Nat.  Hna.  x,  6Ci.) 


line  continuous,  decurved.  Dorsal  fin  well  behind  the  ventrals. 
sis  elongate.  American;  closely  related  to  the  European  genus 
9.    (Dedicated  to  Sir  John  Richardson.) 

balteatus  (Rich.)  Grd. 

strongly  compressed  and  somewhat  elevated.  Head  small,  the 
ther  short  and  conical.  Mouth  terminal,  oblique,  the  lower  jaw 
projecting  beyond  the  upper.  Eye  large,  3}  in  head.  Colora- 
in,  the  sides  bright  silvery,  crimson  in  males  in  spring.  Anal 
lal  large.  Dorsal  low,  much  behind  ventrals.  Base  of  anal  4^ 
h.  Head  4J;  depth  SJ.  D.  10;  A.  17  or  18;  Vert.  40;  Lat.  1. 
;  teeth  2,  5-4,  2.    Columliia  River  and  northward ;  abundant. 

It  (Abramis)  balteatus  Richardson,  Famia  Bor.-Amer.  iii,  301 :  HidiardBonius 
M.  U.  8.  Pac.  R.  R.  Sarv.  x,  278:  Abramia  balteatus  GUuther,  vii,  309.) 

lateralis  Grd. 

slenderer  and  less  compressed.  Mouth  moderate,  terminal,  ob- 
W8  equal.  Anal  basis  5^  in  length.  Blackish  above;  a  dark 
land;  the  interspace  and  belly  pale;  crimson  in  males  in  sum- 
ead  ^',  depth  3j-4.  D.  10;  A.  14;  scales  13-55-^;  teeth  2, 
Columbia  River  and  streams  about  Puget  Sound. 

Uamius  laUralis  Grd.  Proc.  Aca<l.  Nat.  Sci.  Pbila.  1856,  202,  and  U.  S.  Pac. 
r.  Fish.  279:  Abramis  lateralis  GUntber,  vii,  309.) 

109.— I.EP1DOJIIEDA  Cope. 


•«-««     •«         r^ 


252      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY— IV. 

423.  L.  viUata  Cope. 

Body  rather  stout.  Head  wide  and  flat  above,  slightly  depressed  be- 
hind the  eyes.  Muzzle  obtuse,  not  prominent.  Month  terminal,  ob- 
lique. Eye  3^  in  head.  Scales  small,  covering  the  whole  body  except 
the  space  behind  the  pectorals ;  26  series  above  the  lateral  line  and  56  ! 
in  front  of  the  dorsal.  Preorbital  bone  trepezoidal.  Second  donal 
spine  as  long  as  the  tirst,  and  wider.  Dorsal  rays  somewhat  enlarged 
and  ossified.  Pectoral  rays  scarcely  enlarged.  Color  silvery ;  a  leid- 
colored  lateral  band  and  a  black  dorsal  band.  Head  3f ;  depth  4^.  D. 
II,  7 ;  A.  9 ;  teeth  2,  4-4,  2.  L.  3}  inches.  Colorado  Chiquito  Biver, 
Arizona.     (Cope,) 

(Cope,  Proc.  Amcr.  Phil.  See.  Phila.  1874, 131,  and  Zool.  Wheeler's  Expl.  W.  lOOtk 
Mor.  V,  642.) 

494.  If  Jarrovii  Cope. 

Bo<ly  more  elongate.  Mouth  nearly  horizontal,  lower  jaw  somewhit 
projecting.  Eye  larger  than  in  L.  viUata^  3^  in  head,  the  maxillair 
reaching  it«  anterior  border.  Spines  slender.  Scales  very  small  and 
difficult  to  detect,  51  series  before  the  dorsal  fin.  Olivaoeons ;  a  median 
black  vertebral  band ;  sides  silvery  j  Bases  of  ventral  fins  red.  Head  4; 
depth  5.  D.  II,  7;  A.  9;  teeth  2,  4-4,  2.  L.  3  inches.  Colorado  Clii- 
qiiito  liiver,  Arizona.     (Cope.) 

(Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1874,  133.  and  Zool.  Wheeler's  Expl.  W.  100th 
Mer.  V,  643.) 

IIO.—IVIEDA  Girard. 

(Girai-d,  Proc.  Acad.  Nat.  S<i.  Phila.  1856,  191 :  type  Medafulgida  Grd.) 

Body  elongate.  Mouth  terminal,  normal,  no  barbels.  Teeth  l,4-4,l» 
hooked,  without  grindin'g  surface.  Body  entirely  scaleless.  Fins  as  in 
Lepidameda.  Size  small.  (Meda,  a  classical  feminine  name,  of  no  ooB' 
ceivable  application  to  these  singular  fishes.) 

425.  M.  rulRida  Grd. 

Body  slender,  elongate,  compressed.  Head  elongate,  sabconifiali 
the  snout  rounded.  Mouth  large,  subterminal,  slightly  obliqaeithd 
lower  jaw  included,  maxillary  extending  to  below  orbit.  Second  dxaaA 
spine  highest ;  dorsal  behind  ventrals.  Coloration  silvery.  D.  U,  7 ;  A. 
8 ;  teeth  1,  4-4, 1.    Bio  Gila.    {Oirard.) 

(Oirud,  Pioc  AMd.  K-*  <"-*  ^•"-^  ifffi-  MML;  Ottnthn,  vil.  MS.) 


i  . 


•  ari^entissimus  Coi>e. 

slender.  Head  rather  broad,  the  muzzle  slightly  depressed,  over- 
^  the  rather  small,  horizontal  mouth.  Lips  thin,  the  maxillary 
g  front  of  eye.  Eye  moderate,  4^  in  head.  Dorsal  fin  entirely 
ventrals,  the  first  spine  curved,  longer  than  the  second ;  soft 

the  dorsal  thickened  and  ossified  at  base ;  fifth  ray  of  the  ven- 
md  to  the  abdomen  by  a  membrane  for  nearly  its  whole  length; 
1  rays  osseous  at  base.  Lateral  line  complete,  slightly  deflexed. 
lear  silvery ;  dorsal  region  dusky,  with  minute  black  dots.  Head 
th  6.    D.  n,  7 ;  A.  10;  teeth  2,  5-4,  2.    L  2^  inches.    San  Luis 

Western  Colorado.    {Cope.) 

Proc.  Amer.  Phil.  Soc.  Phlla.  1874,  130,  and  Zool.  Wheeler's  Expl.  W.  100th 
MO.) 

119.— CARASSIUS  Nilsson. 
Crucian  Carps. 

Prodromns :  tjx^  Cyprinun  carassius  L.  =  Carasnun  vulgarii  Nilss. ) 

'  oblong,  compressed,  and  elevated.  Mouth  terminal,  without 
..  Teeth  4-4,  molar,  but  compressed.  Scales  large.  Lateral 
itinnous.  Dorsal  fin  very  long,  with  the  third  ray  a  stout  spine, 
s  serrated  behind  ;  anal  short,  with  a  similar  spine.  Ventrals 
rward.  Large  species  o;f  the  fresh  waters  of  P^urope  and  Asia; 
omesticated.  {Caraasius,  a  latinization  of  the  vernacular  names 
Soropean  Crucian  Carp,  Harass  or  Karausthe.) 

tu%  (L.)  Bleeker.— r;oZ<f-/8/f. 
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118.-CTPBINITS  Linoaos. 
CarpB. 

(Artedi ;  Liimseas,  Syst.  Nat. :  type  CyprinuB  carpio  L.) 

Body  robust,  compreHsed,  resembling  that  of  the  Bnfblo-fidL  Moath 
moderate,  anterior,  with  four  long  barbels.  Snout  blont^  roandei 
Teeth  molar,  broad  and  truncate,  1, 1,  3-3, 1, 1.  Scales  large.  Lateral 
line  continuous.  Dorsal  fin  very  loDg,  with  a  stout  spine,  serraUd 
behind;  anal  fin  short,  also  with  a  spine.  Large  fishes  of  the  fresh 
waters  of  Asia ;  introduced  into  Europe  and  America  as  food-fishes. 
(xo7r/t>(vo?,  the  ancient  name  of  the  Carp.) 

49§.  €•  carpio  h,—Carp. 

Body  stout,  more  or  less  compressed,  heavy  anteriorly.  Genenl 
color  olivaceous.  D.  Ill,  20;  A.  Ill,  5;  scales  5-38-5;  teeth  1, 1,S4, 
1, 1.  L.  18  inches  or  more.  Fresh  waters  of  Central  Asia ;  introduced 
as  a  food-fish  into  Europe  and  America.  In  domestication  it  has  ro 
into  many  varieties,  distinguished  by  differences  in  form,  squamatioii 
and  development  of  the  fins. 

(LinniBUJB,  Sj-st.  Nat.;   GUnthcr,  vii,  '25.) 

Family  XXXTI.— CHARACINID^. 

{The  Chardcins.) 

Body  variously  formed,  covered  with  cycloid  scales.     Head  nakei 
Margin  of  upper  jaw  formed  mesial ly  by  the  premaxillaries  and  late^ 
ally  by  the  maxillaries;  no  barbels;    premaxillaries  not  protraGtiki 
Teeth  various,  often  incisor-like,  often  wanting.    BranchiostegalB  lUQ- 
ally  3.     Gill-membranes  united  to  the  isthmus  or  not.      No  pseodo- 
bniuchiie.    Gills  4,  a  slit  behind  the  fourth.    Lower  pharyngeals  not 
truly  falciform,  but  more  or  less  curved,  armed  with  small,  sometiBM 
villiform,  teeth.    Adipose  fin  usually  present  (absent  in  Eryfkrimbmy 
Pyloric  cceca  usually  numerous.    Air-bladder  transversely  divided  iiita 
two  portions,  and  communicating  with  the  organ  of  hearing  by  meoni 
of  auditory  ossicles,  as  in  the  Cyprinidw.    Anterior  vortebrsD  oooleaeed 
and  modified.    A  very  large  family  of  60  genera  and  300  speoieSy  inbab* 
iting  the  A:esh  waters  of  South  America  and  Africai  wbero  ibej  tdi 
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e  place  of  the  Salnumidce  and  Cyprinidce  of  the  Northern  Hemisphere, 
single  species  reaches  the  United  States. 

Charadnida  GUnthor,  yii,  278-380.) 

Ldipooe  fin  present. 

t Dentition  complete  in  both  jaws;  gill-opeuings  wide,  the  membranes  not  at- 
tached to  the  isthmus;  nasal  openings  of  each  side  close  together;  teeth 
compressed,  notched.  {TetragonopterinoB,) 
t  Anal  fin  elongate  (rays  20-50);  belly  in  front  of  yentrals  rounded ;  premaxillary 
teeth  in  a  double  series;  a  single  series  of  teeth  in  lower  jaw,  with  no  conical 
teeth  behind  it ;  no  canine  teeth ;  gill-rakers  setiform . .  Tetragonoptercs,  114. 

114.— TETRAOONOPTERIJS  Cuvier. 

(A»tpanax  B.  ^b  G. ;  Poecilurickthys  GilL) 
Lrtedi;  CuYler,  M€m.  du  Mus.  iv,  455,  1818:  type  Tctragonopterua  argenteus  Cuv.) 

Body  oblong  or  elevated,  compressed,  covered  with  moderate  scales. 
eOy  rounded.  Cleft  of  mouth  medium.  Anterior  teeth  strong,  incisor- 
ke;  lateral  teeth  small.  Premaxillary  and  mandibular  teeth  subequal 
t  size,  with  a  compressed,  notched  crown,  the  former  in  a  double,  the 
tter  in  a  single,  series.  Maxillary  with  few  teeth.  ISTostrils  of  each 
de  dose  together,  separated  by  a  valve  only.  Lower  pharyngeals  very 
eDder,  curved,  approaching  the  form  in  Cyprinidce^  armed  with  a  single 
Ties  of  slender,  hooked  teeth.  Gill-openings  wide,  the  membranes 
ee  from  the  isthmus  and  from  each  other.  Gill-rakers  setiform.  Dor- 
d  fin  midway  of  body,  above  or  just  behind  ventrals.  Anal  fin  long, 
pecies  about  40,  in  all  the  warmer  parts  of  America.  {TZTpdyutyo^^ 
^ur-angled;  ::Tspd>^  fin  or  wing;  of  no  special  application  to  this  group, 
le  original  word  used  by  Klein  and  Artedi  being  TetraganoptruH.) 

Body  oblongi  moderately  elevated,  the  depth  less  than  half  length.    ( Astyanax  Baird 
Sl  Girard.*) 

it.  T*  argentatus  (Baird  <&  Girard)  J.  <&  G. 

Olivaceous;  a  broad  silvery  band  along  sides;  a  black  spot  at  base  of 
indid,  running  up  on  the  fin.  Body  oblong,  compressed.  Snout  blunt, 
wrer  jaw  included.  Dorsal  inserted  above  ventrals.  Pectorals  reach- 
V  ventrals,  the  latter  to  vent.  Head  4  in  length;  depth  3.  D.  10;  A. 
1;  scales  6-38-G.  Arkansas  to  Mexico;  probably  abundant;  the  north- 
nmost  representative  of  the  family. 

{As^ftutaz  argentatus  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  27,  1854:  Astyanax 
!aim$  Grd.  U.  S.  Mex.  Bound.  Sunr.  lohth.  74;  GUnther,  v,  :^.) 


*Baizd  A,  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  26, 1854 :  type  Aetyanax  argmtatn9 
4t  G.    {aCtvdva^,  a  son  of  Hector.) 
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Obdeb  M.-ISOSPONDYLI. 

{The  IsospondyUms  Fishes.) 

Parietals  present.  Symplectic  present.  No  interclavicles.  Apneoor- 
aeoid  arch.  Anterior  vertebrse  simple.  No  auditory  ossicles.  PluuTii- 
geal  bones  simple  above  and  below,  the  lower  not  falciform.  Gills  4,  i 
slit  behind  the  fourth.  A  very  large  group,  presenting  many  modifica- 
tions of  structure.    {i<ro<:j  equal;  <r7:6>duXo^y  vertebra.) 

{Phyeastomi  Giinther,  part.) 

ANALYSIS  OF  FAMILIES  OF  ISOSPOXDYU. 

•  Tail  diphyct^rcal. 
a.  Lateral  margins  of  upper  Jaw  formed  by  the  maxillaries. 
6.  Adipose  fin  none;  no  phosphorescent  spots;  body  usually  scaly;  head  naked; 

throat  without  barbel, 
c.  Lateral  line  present. 
d,  Gular  plate  none. 
e.  Air-bladder  none;  dorsal  posterior,  opposite  anal  and  similar  to  it ;  mootl 

small,  with  small,  pointed  teeth;  deep-sea  fishes. 

Alepocbfhaudjb,  31 

00.  Air-bladder  present ;  dorsal  in  front  of  anal. 

/.  Mouth  small,  horizontal ;  x>osterior  part  of  tongue  and  the  roof  of  tki 

mouth  covered  with  coarse,  paved  teeth... AiBULiDiC,  Si 
ff.  Mouth  larger,  oblique;  teeth  all  pointed;  those  on  the  tongue  larxei 

Htodontidje,  95^ 

dd,  Gular  plate  present ;  mouth  large ;  teeth  aU  pointed ELOPmjfi,  9& 

oc.  Lateral  line  obsolete. 

g.  Mouth  terminal,  large ;  maxillary  in  three  parts,  mostly  broad. 

Clupeidje,  ]7 
gg.  Mouth  small,  inferior;  maxillary  short  and  narrow;  not  in  thni 

parts DoROsoMATiDJS,  SB 

ggg.  Mouth  very  large,  subiuferior;  maxillary  very  narrow,  prodnee^ 

backward Exorauudid^  91 

hb.  Adipose  fin  present  (rarely  absent,  and  the  body  with  phosphorescent  spots). 
h.  Throat  with  a  long  barbel;  scales  very  small  or  wanting;  moatl 

large Stomiatidje,  • 

hh.  Throat  without  barbel, 
t.  Sides  with  phosphorescent   spots;  oviducts  present;  deep-tM 
fishes. 

J,  Pmnidobranchiu*  none ;  body  scaly Chauliodontidje,  14 

jj,  Pseudobrauchiic present ;  bo<ly naked.. Strrnopttchidx,  tf 
tt.  Sides  without  phosphorescent  spots;  ovidactB  none. 

Salmoxidjc,  41 
oo.  Lateral  margins  of  upper  jaw,  like  the  anterior  margin,  formed  by  the  prantf 

illarics ;  a<lipoHe  fin  usually  present. 

k,  Premaxillaries  short,  with  villiform  teeth ;    month  loiiDl 

bones  of  head  cavernous ;  sqales  ctenoid.  .PeroopsidjEi  A 

kk,  Premaxillaries  elongate;  month  largo;  bones  of  head  III 

cavernous;  scales  mostly  cvcloid. 

I,  Dorsal  short,  nearly  me<lian;  body  8C*ly..8oonuJliiA|  41 

lU  Dorsal  short,  posterior;  body  seal}'..  ParalbhuM^  % 

HI.  Dorsal  occapying  nearly  thb  whole  length  of  .Am  ltdl$ 

body  naked .—.AxaniKMAinuBJ^  ^ 
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Family  XXXIII— ALEPOCEPHALIDiE. 

ody  oblong,  compressed,  covered  with  thin  cycloid  or  keeled  scales, 
1th  naked,  prickly  skin.  Head  naked.  Lateral  line  developed.  ISTo 
ids.  Month  moderate  or  large.  Margin  of  the  npi)er  jaw  formed 
he  premaxillaries  and  the  maxillaries,  the  former  being  placed  along 
upper  anterior  edge  of  the  latter.  Teeth  feeble.  Opercular  ap- 
itns  complete,  its  bones  thin.  Ko  adipose  fin.  Dorsal  fin  long 
low,  posterior,  inserted  opi>osite  the  anal;  pectorals  short,  placed 
er  high ;  ventrals  usually  well  back,  sometimes  wanting.  Gill-open- 
very  wide,  the  membranes  free  from  thefsthmus.  PseudobranchisB 
ent  No  gular  plate.  No  air-bladder.  Stom<nch  curved,  without 
1  sac.  Pyloric  ccBca  in  moderate  number.  Fishes  of  the  deep  seas; 
one  species  known  until  recently.  Lately  3  genera  and  7  species 
i  been  described  from  the  abyssal  faunae  of  the  mid  Atlantic  and 
ific 

^^oe^kaUda  GUnther,  vii,  477.) 

mles  cycloid ;  dorsal  and  anal  snbequal,  opposite  each  other ;  mouth  small ;  jaws 
nearly  even;  small  teeth  in  jaws,  vomer,  and  palatines. Alepocephalus,  115. 

115.~ALEPOCEPHAL.US  Risso. 

o,  Hem.  Acad.  Nat.  Sci.  Turin,  xxv,  270,  1H20:  type  Alepocephalus  rostratus  Risso, 
from  the  Mediterranean.) 

ody  oblong^  compressed.  Mouth  rather  small,  the  snout  somewhat 
onged.  Jaws  nearly  equal  in  front ;  a  series  of  small  teeth  in  each 
and  on  the  vomer  and  palatines.  Eye  very  large.  Gill-membranes 
rdy  separate.  Branchiostegals  6.  Opercular  bones  thin.  Dorsal 
and  rather  long^  with  a  scaly  base,  opposite  and  similar  to  the 
.  Pectorals  and  ventrals  rather  small.  Caudal  moderately  forked. 
68  rather  large,  thin  and  cycloid.  Deep-sea  fishes  of  the  Atlantic 
Mediterranean,    (a,  privative;  ^^rt'T,  scale;  zs^aAjj,  head.)  • 

.  jl.  balrdil  Ooode  &  Bean. 

liform  indigo-blue,  the  color  extending  to  the  inside  of  the  mouth 
the  gill-membranes.  Body  rather  elongate.  Head  moderately 
tressed,  subcorneal,  the  lower  jaw  included.  Maxillary  extending 
^  to  below  middle  of  eye.  Eye  large,  as  long  as  snout.  Dorsal 
tly  in  advance  of  anal.  Head  4^  in  length;  depth  5J.  D.  22;  A. 
?.  12;  V.  1, 9 ;  pyloric  cooca  15;  B.  6;  scales  7-65-11.  L.  24  inches. 
d  Banks;  dredged  at  a  depth  of  200  fathoms.    {Ooode  cfc  Bean.) 

|A»  A  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  55,  1879.) 

^BM.  Kat  Mas.  No.  IG 17 


258     CONTRIBUTIONS   TO   NORTH  AUEBICAN    ICHTHYOLOC 

Family  XXXIV.— ALBULIDiE. 

{The  Lady-fishes.) 

Body  rather  elongate,  little  compressed,  covered  with  ral 
brilliantly  silvery  scales.  Head  naked.  Snoat  conic,  sabquat 
shaped  like  the  snoat  of  a  pig,  and  overlapping  the  small,  iui 
izontal  month.  Maxillary  rather  strong,  short,  with  a  distil 
mental  bone,  slipping  under  the  membranous  edge  of  the  ^ 
preorbital.  Premaxillaries  short,  not  protractile.  Lateral 
up{)er  jaw  formed  by  the  §iaxillaries.  Eye  large,  median  in  1 
a  bony  ridge  above  it,  and  almost  covered  by  an  annular  ad 
lid.  Opercle  moderate,  firm.  Preopercle  with  a  broad,  flat 
naceons  edge,  which  extends  backward  over  the  base  of  tb 
Psendobranchia)  present.  Gill-rakers  short,  tubercle-like, 
branes  entirely  separate,  free  from  isthmus.  Branchiosteg 
14.  A  fold  of  skin  across  gill-membranes  anteriorly,  its  ix>& 
edge  creuate.  No  gular  plate.  Both  jaws,  vomer,  and  pala 
bands  of  villiform  teeth.  Broad  patches  of  coarse,  blunt,  pi 
on  the  tongue  behind  and  on  the  sphenoid  and  pterygoid  bo 
eral  line  present.  Belly  not  carinate,  flattish,  covered  witl 
scales.  Dorsal  fin  moderate,  in  Iront  of  ventrals,  its  membn 
No  adi])0se  fin.  Anal  very  small.  Caudal  widely  forked.  P} 
numerous.    A  single  species  known,  found  in  all  warm  seas. 

{CUipeidcc  group  Albalina  Glintber,  vii,  4C8,  469.) 

116.— ALBIJLA  Grono\nn8. 

(GroDOvius:    Hlocli  &    Sclineiaer,  Syst.    Ichtb.  1801,  432:    type  Alhula 
Blocli  &  Sclinni(ler:=^i»oj  mlpes  L.) 

Characters  of  the  genus  included  above.    (Latin  albuSj  whi 

431.  A.  vulpes  (L.)  Goode. — Lady-fish;  Bone-fish. 

Brilliantly  silvery;  olivaceous  above;  back  and  sides  with  lai 
along  the  rows  of  scales ;  fins  plain ;  axils  dusky.  UpiM 
caudal  the  longer.  A  band  of  peculiar,  elongate,  memb 
scales  along  middle  line  of  back;  accessory  ventral  scale  lar^ 
33 ;  depth  4.  D.  15;  A.  8;  scales  0-71-7.  L.  18  inches.  Caj 
Southern  California  and  East  Indies;  abundant  in  tropical  s 
much  valued  as  food,  but  beautiful  and  gamy. 

{Ehox  vulpes  L.  Syst.  Nat. :  AlhuJa  conorhynckuB  Gflnther,  vii,  46a} 
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Family  XXXV.— HYODONTID^. 

(The  Moon  Eyes ) 

Body  oblong,  compressed,  covered  with  moderate-sized,  brilliantly 
Ivery,  cycloid  scales.  Head  naked,  short,  the  snoat  bhint.  Month 
todottte,  obliqne,  terminal,  the  jaws  abont  equal.  Premaxillaries  not 
rotiactile.  Maxillary  small,  slender,  without  evident  supplemental 
xie,  articulated  to  the  end  of  the  premaxillary,  and  forming  the  lat- 
al  margin  of  the  upi>er  jaw.  Dentition  very  complete.  Premax- 
my  and  deiitary  bones  with  small,  wide-set,  cardiform  teeth.  Max- 
vies  with  feeble  teeth.  A  row  of  strong  teeth  around  the  margin 
the  tongue,  the  anterior  canine  and  very  strong ;  between  these  is  a 
nd  of  short,  close-set  teet  h.  Vomer  with  a  long,  double  series  of  close- 
ts small  teeth.  Similar  series  on  the  palatines,  sphenoid,  and  ptery- 
ids.  Sides  of  lower  jaw  fitting  within  the  upper,  so  that  the  denta- 
ls shut  against  the  palatines.  Eye  very  large,  the  adipose  eyelid  not 
leb  developed.  Preorbitals  very  narrow.  Nostrils  large,  those  of 
di  side  dose  together,  separated  by  a  flap.  Gill-membranes  not  cob- 
eted,  firee  from  the  isthmus,  a  fold  of  skin  covering  their  base.  No 
iar  plate.  Branchiostegals  8-10.  Gill-rakers  few,  short  and  thick. 
Bodobranchiad  obsolete.  Lateral  line  distinct,  straight.  Belly  not 
rrated.  Dorsal  fin  rather  posterior.  Anal  elongate,  low.  Ventrals 
fl  developed.  Caudal  strongly  forked.  No  adipose  fin.  Stomach 
ffseshoe-shaped,  without  blind  sac;  one  pyloric  coecum.  Air-bladder 
rge.  No  oviducts,  the  eggs  falling  into  the  cavity  of  the  abdomen 
fore  exclusion.  A  single  genus,  with  3  known  species,  inhabiting 
d  fresh  waters  of  North  America. 

Ufodontida  Gttnthor,  vii,  375,  376.) 

IIT.— H¥ODON  LoSuenr. 

Moon  Eyes. 

\tiom  Le  Snenr,  Jonni.  Acacl.  Nat.  Sci.  Pliila.  i,  334, 181H:  t\^o  Hiodon  tergi8U8  he 
Saenr.) 

Gteneric  characters  included  above.      {Ooetdr;^,  hyoid;    <^«Jgiv,  tooth; 
tfcUL^  10  the  bone  shaped  like  the  letter  r,  forming  the  base  of  the 

in  Awil  of  ventrals  strongly  carinated ;  dorsal  rays  (developed)  9. 

«i|f.)  J.  A  G. 

4wmiQg  deep  in  the  adult.    Eye  mod- 
about  3}  in  head,  the  maxillary 
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reaching  to  be^oud  its  middle.  Caudal  peduncle  ratlier  stouter  than  in 
H,  tergisMSj  and  the  fin  not  so  deeply  forked.  Back  less  arched  and 
snout  blunter  than  in  the  other  species,  the  mouth  larger  and  more 
oblique.  Pectorals  longer  and  ventrals  shorter  than  in  H,  ter§im^ 
Belly  carinated  both  before  and  behind  ventrals.  Bluish;  sides silveiy. 
with  golden  lustre.  Head  4^;  depth  3^.  D.  9;  A.  32;  scales  6-^7. 
Ohio  Biver  to  the  Saskatchawan;  common  northward. 

{Amphiodon  alosoides  Raf.  Joam.  Phys.  Paris,  1819,  421 :  Htfodon  cftryaepfit  Riehaii' 
tion,  Fanna  Bor.-Am(ir.  iii,  232, 1836 :  Hyodon  chryBopsit  Jordan,  BnU.  U.  S.  Nat.  Muib  i, 
68,  1877 :  Hyodon  amphiodon  Raf.  Ichth.  Oh.  1820,  42. ) 

*BeUy  in  front  of  ventrals  not  carinated;  dorsal  fin  with  11  or  12  developed  rays. 
t  BoUy  behind  ventrals  carinated. 

433*  II.  tergisas  Lo  Sueur. — Jloon  Eye;  Toothed  Herring. 

Body  oblong,  moderately  compressed.  Eye  large,  3  in  head,  the  max- 
illary barely  reaching  its  middle.  Pectordl  fins  not  reaching  ventrals, 
the  latter  just  short  of  vent.  Belly  behind  ventrals  somewhat  carinate. 
Color  silvery,  olive-shaded  above.  Head  4J;  depth  3.  D.  12;  A.2S; 
scales  5-55-7.  L.  12  inches.  Great  Lakes  and  Mississippi  Yalley; 
abundant  in  our  larger  streams.  One  of  our  handsomest  fishes;  not 
valued  as  food. 

(Le  Sueur,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  364, 1818:  Hiodon  olodalua  Le  8neiir,Lc 
367:  Cyprinu8  (Abramiat)  emilhi  Rich.  Fauna  Bor.-Amer.  iii,  110;  Giinther,  vii,  35; 
Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  68,  1877.) 

^t  Belly  nowhere  carinated. 

i84«  H.  selenops  Jordan  &,  Bonn. 

Body  more  elongate,  little  compressed,  not  elevated.  Belly  nowhere 
carinate.  Eye  very  large^  2^  in  head.  Pectorals  not  reaching  nearly 
to  ventrals.  Cleiir  ailverj.  Head  4J;  depth  4.  D.  12;  A.  27;  Latl 
50.    Cumberland  River  and  southward. 

(Jordan  <&  Bean,  Bull.  U.  S.  Nat.  Mus.  x,  68,  1877.) 

Family  XXXVI.— ELOPID^. 

{The  Big-eyed  Herrings.) 

Body  elongate,  not  much  compressed,  covered  with  cycloid  ecato*- 
Head  naked.  Mouth  broad,  terminal,  the  lower  jaw  prominent  Pi^ 
maxillarios  not  protractile,  short,  the  maxillarics  forming  the  latent 
margins  of  the  upiK'r  jaw.  Maxillaiy  composed  of  about  three  pieetf 
extending  backwanl  beyond  the  eye.  An  elongate  bony  plate  betwMi 
the  branches  of  the  lower  jaw  (like  the  gular  plate  in  AmM^    Br 
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brm  teetli  in  both  jaws  and  on  vomer,  palatines,  pterygoids, 
and  base  of  skull.  No  large  teetli.  Eye  large,  with  an  adipose 
Oill-membranes  entirely  separate,  free  Irom  the  isthmus, 
iostegals  numerous  (20-35).  Gillrakors  long  and  slender, 
branchise  present  or  absent.  Belly  not  keeled  nor  serrated, 
.  with  ordinary  scales.  Lateral  line  present.  Dorsal  fin  over 
T  behind  ventrals.  Caudal  flu  forked.  No  adipose  flu.  Pyloric 
imerous.  Two  genera,  not  much  alike,  with  4  or  5  species,  widely 
ited,  sometimes  entering  fresh  waters. 

da  group  Elopina  Qttnther,  vii,  469-472.)  ^ 

ongato,  covered  with  smaU  scales;  anal  fin  smaller  than  dorsal.    (Elopina.) 

idobranchiffi  present Elops,  118. 

»blong,  covered  with  large  scales ;  anal  fin  larger  than  dorsal.  (Megalopincs, ) 
eudobranchifis  obsolete Megalops,  119. 

li§.— ELOPS  LinnsBOB. 

Big-eyed  Herrings. 

»,  Syst.  Nat:  type  Ehpa  saurus  L.) 

elongate,  covered  with  thin,  small,  silvery  scales.  Dorsal  fin 
behind  ventrals,  its  last  rays  short,  the  flu  depressible  into  a 
of  scales.  Anal  fin  smaller,  similarly  depressible.  Pectorals 
iitrals  moderate,  each  with  q.  long  accessory  scale.  Opercular 
hin,  with  expanded,  membranaceous  borders;  a  scaly  occipital 
Dr  collar.  Lateral  line  straight,  its  tubes  simple.  Pseudobran- 
'esent,  large.  Species  2  or  more,  widely  distributed,  remarka 
;he  development  of  scaly  sheaths.  (eAov,  name  of  some  sea-fish — 
i-fish  or  sturgeon;  from  ^/doi,  to  drive  or  move.) 

•  saums  L. — Big-eyed  Herring, 

>rm  silvery,  darker  above.  Gular  plate  3-4  times  as  broad  as 
Bead  4^;  depth  5-6.  Eye  large,  4-5  in  head.  D.  20;  A.  13 ;  V. 
30;  scales  12-120-13.  L.  24  inches.  Cape  Cod  to  Cape  of  Good 
nd  China.    A  handsome  fish,  not  rare  on  our  Atlantic  coast. 

Syst.  Nat. ;  GUnther,  vii,  470.) 

119.— MEOALOPS  Lac<SpMe. 
TarpuvM. 

mum ;  Lac^pMe,  Hist.  Nat.  ded  Poissons,  v,  289,  1803 :  typo  Megalopa  fllamen- 
l$muL9C,=sClupeaeifprinoide8  Bronssonet.) 

tong*  Gompressed.    Head  large,  compressed.    Eye  very  large. 
I  eovered  with  ordinary  scales.    ISIouth  large,  oblique. 
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Maxillary  broad,  extending  beyond  the  eye.  Villiform  teeth  on  jaws^ 
vomer,  palatines,  tongae,  sphenoid,  and  pterygoid  bones.  Scales  large  ^ 
firm.  Lateral  line  nearly  straight,  its  tubes  radiating  widely  in  each  a*.: 
its  scales.  Dorsal  fin  short  and  high,  over  or  behind  ventrals;  last  ra^ 
of  dorsal  elongate,  fllamentoas,  as  in  Dorosoma  and  Opisthanema,  Ans:^ 
fin  long,  falcate,  its  hist  ray  produced,  its  base  much  longer  than  thc^  i 
of  the  dorsal.  Caudal  fin  widely  forked.  Pectorals  and  ventrals  rath^^r 
long.  Gill-rakers  long.  Anal  fin  with  a  sheath  of  scales;  dorsal  ^n 
naked;  caudal  fin  largely  scaly;  nape  with  a  collar  of  large  scaler. 
Pseudobranchiae  none.  Species  of  very  large  size,  largest  of  the  Olupeoitf 
fishes,  found  in  all  warm  seas.    {/liyaXot/'^  large-eyed.) 

*  Origin  of  dorsal  behind  tlie  ventrals. 

486.  in.  thrissoides  (Bloch  &  Schneider)  Giiuther. — Tarpwm;  Jew-fish, 

Uniform  brilliant  silvery,  back  darker.  Body  elongate,  compressed, 
little  elevated.  Head  4  in  length ;  depth  3f  D.  12;  A.  20 ;  Lat.  1. 42; 
B.  23.  Dorsal  filament  longer  than  head.  Atlantic  Ocean,  euteriDg 
fresh  water;  common  on  our  southern  coasts,  and  noted  for  the  great 
size  of  its  scales,  which  are  used  in  ornamental  work. 

(Clupta  thri$9oide8  Bloch  &  Schneider,  1801,  424;  GUnther,  vii,  472.) 

Family  XXXVII —CLUPEIDJS. 

(The  Herrings.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  cycloid 
or  pectinated  scales.  Head  naked,  usually  compressed.  Mouth  rather 
large,  terminal,  the  jaws  about  equal.  Maxillaries  forming  the  lateral 
margins  of  the  upper  jaw,  each  composed  of  about  three  pieces.  Pre- 
maxillaries  not  protractile.  Teeth  mostly  feeble  or  wanting,  variously 
arranged.  Gill-rakers  long  and  slender.  Gill-membranes  not  con* 
iiected,  free  from  the  isthmus.  ISTo  gular  plate.  Gills  4,  a  slit  behind  the 
fourth.  Branchiostegals  usually  rather  few  (G-16).  Posterior  lower 
part  of  opercular  region  usually  with  an  angular  emargination,  the  tips 
of  the  larger  branchiostegals  being  abruptly  truncate.  Pseudobranchi® 
present.  ISTo  lateral  line  (at  least  in  our  species).  Dorsal  fin  median  or 
somewhat  posterior.  !No  a<lipose  fin.  Ventrals  moderate  or  smaU  (want- 
ing in  Pristigaster).  Anal  usually  rather  long.  £)audal  fln  forked.  Belly 
sometimes  rounded,  sometimes  compressed  and  armed  with  bony  ^' 
ratures.  Genera  15;  species  130;  inhabiting  all  seaB,  and  iiaiiall^  swim- 
ming in  immense  schools.    Many  species  ascend  fredi  wataiVi  and  9i0^ 
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remain  there  permanently.  The  corrent  genera  are  ill  defined  and 
apparently  too  nomeroas,  and  we  have  followed  Dr.  Giinther  in  refer- 
ring most  of  them  to  Clupea.  The  rudimentary  teeth  are  extremely 
variable,  even  in  the  same  species. 

{CUpeida  groups  Clttpeina  and  Dussumieriina  Gttnther,  vii,  412-467.) 

*  Belly  roonded,  covered  with  ordinary  scales ;  supplemental  bones  of  maxillary  very 
narrow.     (Dussumieriina^,) 
a.  Veutrals  small,  behind' dorsal;  teeth  smalli  persistent  on  jaws,  vomer,  palatines, 

pterygoids,  and  tongue Etrumeus,  120. 

aa,  Ventrals  below  dorsal;  teeth  wanting  or  deciduous Spbatelloides,  121. 

**  Belly  compressed,  armed  with  bony  serrse ;  supplemental  bones  of  maxillary  broad. 
{Ctupeina.) 
b.  Scales  with  their  posterior  margins  entire  and  rounded. 
,c.  Last  ray  of  dorsal  not  produced. 

d.  Scales  thin,  deciduous Clupea,  122. 

dd.  Scales  firm,  adherent,  regularly  arranged Uarengula,  123. 

oc.  Last  ray  of  dorsal  produced  in  a  long  filament Opisthonxma,  124. 

bb.  Scales  with  their  posterior  margins  vertical,  and  pectinate  or  fluted. 

Brkvoortia,  125. 

190.— ETRUMEUS  Blocker.* 
Round  Herrings. 

(Bli*eker,  Verb.  Bat.  Gen.  xxv,  Japan,  48 :  typo  Clupea  mioropus  Schlegel,  from  Japan.) 

Body  elongate,  fusiform,  subcylindrical,  snout  pointed.  Mouth  ter- 
minal, rather  wide,  the  maxillary  extending  to  opposite  the  eye,  its  sup- 
plemental pieces  slender;  jaws  and  most  of  the  bones  of  the  mouth 
with  small  but  permanent  teeth.  Scales  cycloid,  entire,  very  decidu- 
ous. Branchiostegals  fine,  about  15  in  number.  Pyloric  ccBca  numer- 
ous. Belly  rounded,  covered  with  ordinary  scales.  Fins  all  small, 
the  anal  especially,  so.  Ventrals  behind  dorsal.  Two  species  known. 
{frpov,  abdomen;  6fi6^^  even!) 

487*  £•  ceres  (DeKay)  Giinther. — Round  Herring, 

Olivaceous  above,  silvery  on  sides  and  below.  Body  terete  and  fusi- 
form. Head  slightly  compressed  forwards.  Mouth  small,  m<axillary 
reaching  front  of  orbit.  Eye  largo,  equal  to  suout.  Fins  all  very  small. 
Vomerine  teeth  present.  Head  4  in  length;  depth  6.  D.  I'i;  A.  10. 
Atlantic  coast  of  the  United  States;  not  common. 

{Alosa  teres  DoKay,  New  York  Fauna,  Fish.  1842,  262;  GUnthcr,  vi,  4C7.) 

191.— SPBATELLOIDES  Bleeker. 
(Bleekcr,  Vcrh.  Bat.  Gen.  xxiv,  Haring,  29:  type  Clupea  argyrotcsnia  Bleeker.) 

Body  elongate,  subcylindrical  or  slightly  compressed,  covered  with 
moderate-sized  deciduous  scales.     Abdomen  obtuse,  without  keel  or 
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serratare.  Mouth  essentially  as  in  Glupea.  Teeth  none,  or  minnte  and 
deciduous.  Gill-membranes  separate,  with  about  0  flat  branchiostegak 
PseudobrauchiaB  well  developed.  Dorsal  opposite  ventrals ;  anal  fin 
short.  Stomach  with  long,  blind  sac;  pyloric  c(Bca  in  moderate  num- 
ber.   Pacific  and  Indian  Oceans.   (Spratelltis^  sprat;  cT^oc,  resemblance.) 

48§.  S.  bryoporusi  Cope. 

N  Form  compressed,  moderately  elongate.  Belly  rounded,  except  be- 
tween ventral  fins  and  vent,  where  it  is  angular.  Maxillar}'  broad, 
flat,  reaching  to  opposite  middle  of  pupil.  Ventrals  a  little  in  front  of 
middle  of  dorsal.  Lower  fins  short.  Pectorals  2^  in  distance  to  ven- 
trals. Golden ;  bluish  above.  Top  of  head  with  a  bifurcate  depyesaion, 
filled  with  delicate,  branching  mucous  tubules;  opercular  and  post- 
frontal  regions  with  similar  tubes.  Head  5;  depth  4}.  D.  18;  A.  18; 
scales  51-12.    L.  14  inches.    Coast  of  Alaska.    (Cope.) 

(Copo,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

122.— CLUPEA  Linnseas. 
Serrings, 

{Clnpeaj  Alosa,  Pomolobus,  MeletUiy  Spratella,  etc.,  of  authors.) 
(Liiiiia3Ui),  Syst.  Nat. :  type  Clupea  harengus  L. ) 

Body  oblong,  more  or  less  compressed.    Mouth  moderate,  terminal, 
the  jaws  about  equal,  or  the  lower  projecting    Teeth  feeble,  variously 
placed,  rarely  absent.     Mandibles  very  deep  at  base,  shutting  within 
the  maxillaries.    Gill-rakers  more  or  less  long  and  slender,  numerous. 
Scales  thin,  cycloid,  deciduous,  entire,  rounded  posteriorly.    Dorsal  fin 
rather  short,  nearly  median,  beginning  in  advance  of  ventrals,  its  pos- 
terior ray  not  prolonged  in  a  filament.    Yentrals  present.    Anal  mod- 
erate.     Belly  compressed,  more  or  less  strongly  serrated,  at  least  be- 
hind ventrals.    Species  very  numerous ;  found  in  all  seas.    (Latin  clupm^ 
a  herring.) 

Our  species  may  be  divided  as  follows : 

•Vomer  with  au  ovate  patch  of  teeth ;  ventral  serratares  weak ;  herrings  (Clupka). 

harengus,  mirMlit, 
•  •  Vomerine  teeth  none, 
t  Cheeks  longer  than  deep,  the  preoperclo  produced  forward  below.    (PoMOLDDVS 
Raf.) 

a.  Ventral  Berratures  weak $a§tut. 

aa.  Ventral  serratures  strong. 

&.  Jaws  with  persistent  teeth •, 

bb.  Jaws  without  persisteat  teetli  (J 

ttCheeks  deeper  than  long;  aha^ 
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ftmer  with  ao  ovate  patch  of  teeth ;  ventral  serratures  weak;  herrings.  {Clupca,) 
Pm  C*  bareBgOS  L. — Common  Herring;  **  WhUebaiV^  {young), 

Mnish ;  silvery  below,  with  bright  reflections.  Body  elongate,  com- 
Ased.  Scales  loose.  Cheeks  longer  than  high,  the  junction  of  the 
ndible  and  preopercle  under  middle  of  eye.  Maxillary  extending  to 
idle  of  eye.  Upper  jaw  not  emarginate.  Lower  jaw  much  project- 
:.  Oill-rakers  very  long,  fine  and  slender,  about  40  on  the  lower 
rt  of  the  arch.  Eye  longer  than  snout,  4  in  head.  Dorsal  inserted 
her  behind  middle  of  body,  in  front  of  ventrals.  Pectorals  and  ven- 
Is  short ;  anal  low.  Abdomen  serrated  in  front  of  ventrals  as  well 
behind.  Peritoneum  dusky.  Head  4^;  depth  4^.  D.  18;  A.  17; 
L  L  57;  ventral  scutes  28+  13;  vertebras  56.  Atlantic  Ocean;  abun- 
Dt  on  the  coasts  both  of  Europe  and  America.    Spawns  in  the  sea. 

Linn.  Syst.  Nat. ;  Gilnther,  vii,  415 :  Clupea  elongata  Le  Sueur,  Joum.  Acad.  Nat. 
.  Phila.  i,  234.) 

••  €•  mirabilis  Girard. — California  Herring, 

Bluish  above;  sides  and  below  silver^^;  peritoneum  dusky.  Lower 
w  strongly  projecting  j  upper  jaw  not  emarginate  Belly  scarcely 
mpressed  in  front  of  ventrals,  serrate  only  between  ventrals  and 
al.  Gill-rakers  very  long  and  slender.  Vomerine  teeth  weaker  than 
C.  harengus;  usually  a  few  teeth  on  tongue  and  premaxillary.  Ver- 
l)ne  also  fewer,  30  +  20=50.  Insertion  of  dorsal  sliglitly  nearer  front 
eye  than  base  of  caudal.  Head  4J;  depth  \.  D.  16;  A.  14;  Lat. 
>2.  Pacific  coast  of  North  America.  Very  siuiilar  to  C  harengus^  and 
aally  abundant. 

Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  138;  Guuthor,  vii,  418.) 

Vomerine  teeth  none. 

t  Cheeks  longer  than  deep,  the  preopercle  produced  forward  below.    (Pomolohus 
Rafinesque.*) 
a.  Ventral  serratures  weak;  mouth  entirely  toothless. 

1*  C*  sagax  Jenyns. — California  Sardine;  Sadina, 

Dark  bluish  above;  silvery  below;  a  series  of  round  black  spots  on 
3  level  of  the  eye,  running  backward,  bounding  the  dark  color  of  the 
ck;  similar  smaller  spots  above,  forming  lines  along  the  rows  of  scales ; 
386  spots  rarely  obscure  or  wanting,  especially  in  old  examples ;  tip  of 
rer  jaw  yellow ;  lower  part  of  dorsal  yellow;  peritoneum  black.  Body 
••n  aabsiform,  slenderer  and  less  compressed  than  a  herring, 
t^acL    Ventral  serratures  very  weak.    Maxillary  reach- 

'*W,  518:  tyi^e  Pomolobue  ckrysochloris  Rvkduesqiiii,    {:T6LfU0y 
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ing  nearly  to  middle  of  eye.  Mandible  little  projecting,  the  tip  included. 
Gillrakers  longer  than  eye,  very  slender  and  namerous,  dose-set  Op- 
ercles,  top  of  head,  and  scapular  region  with  conspicaoos  branching 
tubes  and  strisa.  Insertion  of  dorsal  considerably  nearer  snout  than 
base  of  caudal.  Pectorals  and  ventrals  with  sheathing  scales.  Head 
4;  depth  5.  D.  15;  A.  17;  Lat.  1.  53;  scutes  18+14.  L.  12  inches. 
Pacific  coast  of  North  and  South  America ;  very  abundant,  spawning 
in  the  sea.  Resembles  the  European  Sardine  (0.  pilchardua)^  but  has 
no  teeth,  and  the  belly  less  strongly  serrate. 

(JenynH,  Zool.  Beagle,  Fish.  134:  Meleita  ccerulea  Girard,  U.  8.  Pac.  R.  R.  Surv.  x, 
:O0:  Aloaa  musica  Grd.  U.  S.  Nav.  Astron.  Expcd.  Zool.  246:  Alausa  ealifamiea  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  281;  Gttnthor,  vii,  443.) 

aa.  Ventral  serratures  strong. 

5.  Jaws  with  persistent  teoth,  at  least  on  premaxillaries,  and  sometiines  on  sym- 
Xihysis  of  lower  jaw. 

442.  €.  chnrsochloris  (Raf.)  Jor.  &  Gilh,— Ohio  Shad;  Sk^ack, 

Brilliant  blue  above;  sides  silvery,  with  golden  reflections;  no  dark 
spot  behind  opercle.    Body  elliptical,  highest  near  the  middle,  much 
compressed.     Head    rather   slender   and   pointed,  its  upper  profile 
straight.     Lower  jaw  strongly  projecting,  its  tip  entering  the  profile; 
upper  jaw  emarginate.    Premaxillary,  and  often  tip  of  lower  jaw,  with 
moderate-sized  teeth.     Maxillary  large,  reaching  to  opposite  posterior 
part  of  eye.    Eye  large,  well  covered  by  adipose  eyelid.    Fins  moderate. 
Caudal  peduncle  slender,  the  caudal  widely  forked.    Gill-rakera  com- 
paratively few,  short,  stout,  and  coarse,  about  23  below  the  angle  of  the 
arch.    Opercles  with  radiating  and  branching  striae.    Peritoneum  pale. 
Head  32;  depth  3f.    Eye  sborter  than  snout,  4J  in  head.    D.  16;  A.  18; 
Lat.  1.  52;  ventral  scutes  20+  13.    L.  15  inches.    Gulf  of  Mexico  and 
Mississippi  Valley;   abundant,  and  resident  in  all  the  larger  streams, 
and  introduced  through  the  canals  into  Lake  Erie  and  Lake  Michigan- 
A  handsome  fish,  not  valued  for  food. 

(Pomolohtis  chrifaochloris  Raf.  Icbtb.  Oil.  1820,  38.) 

b.  Jaws  without  persistout  tooth;  a  fow  tooth  usually  proscnt  on  the  tongae.    (Jfrfff  ^ 

Val.) 

443.  €•  lucdiocris  ^iitchiW.— Hickory  Shad ;  Tailor  Herring ;  Fall  Herrimf. 

Bluish  silvery;  sides  with  rather  faint  longitudinal  stripeB.    H( 
comparatively  long,  the  profile  straight  and  not  very  eto 
elliptical  than  in  the  others  and  less  heavy  fiin" 
siderably  projecting;  upper  jaw  ei»* 
emargmate  below  and  behind 
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In  inserted  nearer  snont  than  base  of  caudal.  Peritoneum  pale.  Head 
L;  depth  3|.  D.  15;  A.  21;  Lat.  L  50;  ventral  scutes  20  +  16.  New- 
bondland  to  Florida;  rather  common.    Little  valued  as  a  food-fish. 

(Hitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  451:  Clupea  mattotoaMa  GUnther,  vii,  438: 
dhwa  lineata  Storor,  Proc.  Boat.  Soc.  Nat.  Hist,  ii,  242,  and  Hist.  Fish.  Mass.  16^.) 

ft44.  C.  vernalls  Mitch. — Alewife;  Branch  Herring;  Gatpereau, 

Blue  above;  sides  silvery;  indistinct  dark  stripes  along  the  rows  of 
Bcales;  a  blackish  spot  behind  oi)ercle.  Body  rather  deep  and  com- 
pressed, heavy  forward.  Head  short,  nearly  as  deep  as  long,  the  pro- 
file somewhat  steep  and  slightly  depressed  above  the  nostrils.  Maxil- 
lary extending  to  posterior  margin  of  pupil.  Lower  jaw  somewhat  pio- 
jecting ;  upi)er  jaw  emarginate.  Eye  large,  slightly  longer  than  snout, 
3^  in  head.  Gill-rakers  long,  30-40  below  the  angle  of  the  arch,  shorter 
and  stouter  than  in  C.  sapidissima.  Lower  lobe  of  caudal  the  longer. 
Dorsal  fin  high,  a  little  higher  than  long,  its  height  6^  in  length  of  body. 
Head  4^;  depth  3  J.  D.  16;  A.  19;  Lat.  1.  50;  scutes  21  + 14.  Perito- 
neum pale.  Atlantic  coast  of  the  United  States;  abundant;  entering 
Btreams  to  spawn;  land-locked  in  the  lakes  of  Western  New  York. 

(Mitchill,  Rept.  Fish.  N.  Y.  22.  and  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  454 :  CUpea 
p9emdoharengu9  Wilaou,  Rees's  Encycl. :  Alosa  tyrannus  Storer,  Hist.  Fish.  Mass.  156: 
P<nKU>lobu9  pseudoharenffus  Gill,  Rept.  U.  S.  Fish  Com.  1871-72,  811 :  Pomohbua  vernalia 
Goode  6l  Bean,  Bull.  Essex  Inst.  1879,  24.) 

445.  C.mntivuU9^itohi\\.— Glut  Herring;  Blue-back, 

Very  similar  to  the  preceding,  from  which  it  is  best  distinguished  by 
the  black  peritoneum.  The  iins  are  lower  and  the  eyes  smaller.  At- 
lantic coast,  appearing  later  than  the  precediug;  less  abundant  and 
less  valuable  as  a  food-Hsh. 

(Clupea  cestivalis  Mitch.  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  il,  1814,  456:  Alosa  cyanonoton 
btorer,  Hist.  Fish.  Mass.  IGi :  Pomolobus  ojsUvalis  GkKxle  &>  Bean,  Bull.  Essex  Inst. 
1879,  24.) 

ft  Cheeks  deeper  than  long,  the  prcopercle  scarcely  prolonged  anteriorly  helow;  no 
teeth,  or  a  few,  caducous,  on  the  jaws;  shad.     (Alosa  Cuvier.*) 

446»  C»  sapidissima  Wilson. — Common  Shad. 

Bluish  above;  sides  white  or  silvery;  a  dark  spot  behind  opercle,  and 

sometimes  several  along  the  line  dividing  the  color  of  the  back  from 

that  of  the  sides;  axil  dusky;  peritoneum  white.    Body  comparatively 

deep.    Mouth  rather  large,  the  jaws  about  equal,  the  lower  fitting  into 

Ni  the  tip  of  tiie  upper.     Preorbital  moderate.    Cheeks,  much 


Q.  ad«  Sy  1SS9:  type  Clupea  alosa  L.    (Latin  alausa  or  alosa,  an 
ih  aUUf  German  alse,  Latin  halec) 
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deeper  than  long,  the  preopercle  extending  little  forward,  joining 
mandible  at  a  point  rather  behind  the  eye.  Oill-rakers  extremdvt 
and  slender,  much  longer  than  eye,  about  GO  below  the  angle  oi 
areb.  Fins  small.  Dorsal  much  nearer  snout  than  base  of  cao 
Head  ^'y  depth  3.  D.  15;  A.  21;  Lat.  1.  60;  ventral  scute^j  HI 4 
Atlantic  coast  of  the  dnited  States;  ascending  rivers  to  spawn.  * 
of  the  most  important  of  our  food-fish.  Also  introduced  on  the  Pa 
coast. 

( Wilson,  Recaps  Encyclopedia :  Alosa  prcBstahilU  DeKay,  New  York  Faana,  Fi(»h. 
Alosa  aapidiasima  of  most  late  American  writers. ) 

laS.—IIARENGlJIiA  Valenciennes. 
(Valenciennes,  Hist.  Nat.  Poiss.  xx,  277,  1847:  type  Harengula  latmluM  Val.) 

Characters  essentially  those  of  the  genus  Clupeaj  except  that 
scales  are  firm,  adherent,  and  regularly  arranged.  (Latin  dimiui 
of  harenguSj  herring.) 

447.  H.  pensacolae  Goode  &  Bean. 

Body  deep,  with  projecting  belly,  formed  much  as  in  the  8 
Head  very  short.  Scales  of  the  back  in  front  of  dorsal  with  radii 
stri®  and  sharply  serrated  edges;  other  scales  smooth^  with  irrej 
but  unarmed  free  margins;  scales  all  marked  with  wavy  lines,  8 
times  forming  reticulations.  Lower  jaw  rather  long,  maxillan 
tending  beyond  front  of  orbit.  Teeth  very  small,  inconspicuous  ii 
jaws.  A  large  patch  of  asperities  on  the  tongue.  Gill- rakers  tine, 
set,  shorter  than  the  eye,  about  5G  below  the  angle.  Eye  large,  lo 
than  snout,  3  in  head.  Ilead  4;  depth  3.  D.  16;  A.  17;  Lat  1 
scutes  12  behind  veutrals.     Pensacola,  Fla.    (Ooode  <fe  Bean.) 

{Harengula  ptnsacoIcB  Goode  &  Beau^  Proc.  U.  S.  Nat.  Mas,  1S79, 152.) 

124.-OPISTHONEi!IA  GiU. 
Thread  Herring. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  18G1,  37:  type  Chtpea  thrissa  Osbeck.) 

Cliuracters  essentially  those  of  Harengula^  except  that  the  last  ra 
the  dorsal  is  produced  in  a  long  filament  as  in  Dorosoma.  (o?r«tftfi, 
hind ;  >?>«,  a  thread.) 

448.  O.  thrissa  (Osbcck)  GiU. 

Bluish  above;  silvery  below;  an  indistincti  bluish  Bbouldet-^^*^^ 

scale  on  the  back  with  a  dark  spot,  these  foxmiDg  ^oBgita4\|^^ 

I      '  strongly  annate.   Tong^^^ 


L 
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iDg  nearly  to  middle  of  orbit.  Gill-rakers  very  long  and  slender.  Dor- 
sal fin  inserted  in  front  of  ventrals,  mnch  nearer  snout  than  base  of  cau- 
dal. Dorsal  filament  about  as  long  as  head.  Anal  very  low.  Paired 
fins  small.  Scales  rather  firm,  smooth.  Head  4;  depth  3^  in  length. 
I>.  19;  A.  24;  Lat.  1.  50;  scutes  17  -f  Ik  Atlantic  coasts  of  America, 
cliiefly  southward,  the  flesh  said  to  be  sometimes  i>oisonous. 

{Clupea  tkrissa  Osbeck,  Reise,  336:  Clupea  thriasa  Giinther^  vii^  432:  CJupea  libertatis 
GlintheTy  vii,  433,  Pacific  coast  of  Central  and  South  America,  is  at  least  vexy  similar.) 

195.— BBEVOORTIA  GiU. 

Menhadens. 

<Gill,  Proc.  Acad.  Nat.  !:Jci.  Phila.  1861,  37:   type  Clupea  menhaden  'Mitch,  =  Clupe 
tjfrannua  Latrobe.) 

Body  elliptical,  compressed,  deepest  anteriorly,  tapering  behind. 
Head  very  large.  Cheeks  deei)er  than  long.  Mouth  large,  the  lower 
Jaw  included.  No  teeth.  Gill-rakers  very  long  and  slender,  densely 
net.  Gill-arches  angularly  bent.  Scales  deeper  than  long,  closely  im- 
bricated, their  exposed  edges  vertical,  and  fluted  or  pectinated.  Dor- 
sal fin  low,  rather  posterior.  Anal  fin  small.  Intestinal  canal  elongate. 
I^eritoneum  dusky.  Species  few,  inhabiting  the  Atlantic.  (Dedicated 
to  J.  Carson  Brevoort.) 

^  Scales  with  their  edges  entire,  fluted. 

449«  B*  patronns  Goode. 

Head  larger  than  in  B.  tyrannm.    Fins  long,  the  height  of  the  dorsal 

g^^tcr  than  the  length  of  the  maxillary;  that  of  the  anal  more  than 

half  the  height  of  the  maxillary.  Pectorals  reaching  beyond  front  of 
ventnils;  insertion  of  dorsal  in  front  of  ventrals,  just  behind  the  middle 
point  between  the  snout  and  the  base  of  the  caudal.  Scales  moderate, 
with  their  margins  entire,  fluted.  Axillary  appendages  large.  Lar^e 
scales  at  base  of  pectoral.  Operculum  delicately  stiiated.  Grrenish 
gray  above;  sides  silvery,  with  brassy  lustre;  scapular  blotch  incon- 
spicuous. Head  3  in  length;  depth  2§.  D.  19;  A.  22;  Lat.  1.  50-05. 
Gulf  of  Mexico.    ( Goode. ) 

(Goodo,  Proc.  U.  S  Nat.  Mus.  i,  39,  1878.) 

••Scales  everywhere  with  their  edges  strongly  serrated. 

4M«  B*  tyrannns*  (Latrobe)  Goode. — Menhaden;  Mossbunker ;  Bony -fish;   JVhitC' 
JUh;  Bug-fish;  Fat-back;  Yellow-taiL 

Head  and  jaws  shorter  than  in  B.  patrontia.   Fins  comparatively  short, 

tttCtortacaan  (OniBOUBprcBgustator  Latrobe)  is  found  in  the  mouths  of  a  very 

*  *f»A  individiiAla  of  this  species.    T he  specific  names  both  of  the  fish 

^^onliarity,  the  ancient  Roman  rulers  ('j/ranni)  having 

e  their  food  before  them,  to  prevent  poisoning. 
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the  height  of  the  dorsal  less  than  the  length  of  the  maxillary;  height  or 
anal  less  than  half  the  length  of  the  maxillary.  Pectorals  not  re.achin( 
to  veiitrals.  Dorsal  inserted  slightly  behind  ventrals,  abont  midway 
between  snout  and  base  of  candal.  Scales  moderate,  strongly  serrated 
arranged  very  irregularly.  Operculum  strongly  striated  or  almost  smoot  V 
(var.  aurea),  Gill-rakers  much  longer  than  eye.  Bluish  above;  side- 
silvery,  with  a  strong  brassy  lustre ;  fins  usually  yellowish ;  a  conspicuoa  .mr^ 
dark  scapular  blotch,  behind  which  are  often  smaller  spots.  Head  3j- jE  j 
depth  3.  D.  19;  A.  20;  Lat.  1.  60-80;  ventral  plates  20  +  12.  L.  12-l_i». 
inches.  New  England  to  Brazil;  very  abundant  southward,  spawning  i  ISn 
the  sea.  Held  in  no  esteem  as  a  food-fish,  but  very  valuable  for  oil  an^^Md 
manure;  the  young  canned  as  sardines. 

(Clupea  tyrannus  Latrobo,  Trans.  Amor.  Phil.  Soc.  Phila.  y,  77, 1802:  Clupeammhadt 
MitohiU,  Trans.  Lit.  &,  Phil.  Soc.  N.  Y.  i,  453, 1814 :  Clupea  menhadtm  Gtlnther,  vii,  4! 
Clupanodon  aureus  Agassiz,  Spix.  Pise.  Bras.  52  (Brazilian  var.  aurea  Goode):  C/it/i  ■  "^i 
aurea  Glinther,  vii,  437:  Alosa  menhaden  Storer,  Hist.  Fish.  Moss.  337;  Goode,  Proc.  U.^S. 
Nat.  Mns.  i,  5,  31, 1878;  Goode,  Rept.  U.  S.  Fish  Comm.  for  1877,  complete  biographjr  * ) 

Family  XXXVIIL— DOROSOMATID^. 

(Tfie  Gizzard  Shads.) 

Body  short  and  deep,  strongly  compressed,  covered  with  thin,  decid  - 
uoua,  cycloid  scales.    Belly  compressed  to  an  edge,  which  is  armed  witlm 
bony  serratures.    Head  naked,  short,  rather  small.     Mouth  small,  in- 
ferior, oblique,  overlapped  by  the  blunt  snout;  no  teeth.    Maxillarj^ 
narrow  and  short,  with  a  single  supplem  ntal  bone,  not  extending  t<^ 
opposite  the  middle  of  the  eye,  and  forming  but  a  small  portion  of  the 
lateral  margin  of  the  upper  jaw.    Mandible  short  and  deep,  its  rami 
enlarged  at  base.    Premaxillary  not  protractile.    Gill-rakers  slender, 
exceedingly  numerous,  not  very  long,  similar  on  all  the  arches.    Gill- 
membranes  not  united,  free  from  the  isthmus.     Pseudobranchiae  large. 
An  adipose  eyelid.    No  lateral  line.    Dorsal  lin  alK)ut  midway  of  the 
body,  usually  behind  ventrals.    Pectorals  and  veutrals  moderate,  each 
with  an  accessory  scale.    Anal  very  long  and  low.    Caudal  forked.    No 
adipose  fin.    Stomach  short,  muscular,  like  the  gizzard  of  a  fowl.   Genera 
2,  species  about  12.    Mud-eating  fishes  of  the  coasts  and  rivera  of  warm 
regions,  of  little  value  as  food. 

(Clupeidce  group  Chatoiisaina  Giluthcr,  vii,  40()-411.) 
*  Lost  ray  of  dorsal  produced  in  a  loug  mament Dobosoma,  196. 
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196.— DOROSOniA  Kafinesqne. 

Oizzard  Shad. 

{ChaioSamu  Cuvier,  1629.) 
(Rafineeque,  Ichth.  Oh.  1B20,  39:  type  Dorosoma  noiaia  Raf,  =  Clup€a  kef  crura  Ruf.) 

Characters  of  the  family,  with  the  addition  that  the  last  ray  of  the 
dorsal  \b  prolonged  and  filiform  as  in  Opisihonema  and  Megalopa.  {^opo-:^ 
a  lanoe;  cwfia^  body ;  in  allnsion  to  the  form  of  the  body  in  the  young.) 


I.  D.  cepedlannm  (Le  S.)  Gill,— Gizzard  Shad;  Hickory  Shad. 

Silvery;  bluish  above ;  young  with  a  round  dark  spot  at  the  shoulder; 

tips  of  ventrals  and  edge  of  anal  often  dusky.    Body  deep,  compi^ssed, 

tlie  back  elevated  in  the  adults.    Dorsal  about  median,  its  filamentous 

ray  aboufto  long  as  head,  sometimes  longer,  sometimes  shorter.    Caudal 

widely  forked,  the  lower  lobe  the  longer.    Head  4J;  depth  2§.    Eye  4 J 

itx  head.    D.  12;  A.  31;  Lat.  1.  56;  L.  trans  v.  23;  scutes  17  + 12.    L.  1.5 

inches.    Cape  Cod  to  Mexico;  abundant  southward,  entering  all  rivers, 

and  permanently  resident  (*' var.  Jieterurum^)  everywhere  in  the  Missis- 

Bippi  Valley  in  the  larger  streams;  also  introduced  into  Lake  Michigan 

^nd  Lake  Erie,  and  land-locked  in  ponds  from  New  Jersey  to  Nebraska 

^zii  Texas.    A  handsome  fish,  of  no  value  as  food. 

(MegalopB  oepediana  Le  Snenr,  Journ.  Acad.  Nat.  Sci.  Phila.  1817,  361 :  Chato^Bus 
^t^^edianws  GUnther,  vii,  409:  Clupea  hcierura  Raf.  Amer.  Month.  Mag.  1818,  354: 
CTAatoSmia  elliptioiu  Kirtland,  Bost.  Journ.  Nat.  Ulst.  iv,  2:35.) 

Family  XXXIX— ENGRAULIDID^. 

{The  Anchovies,) 

Body  elongate,  more  or  less  compressed,  covered  with  thin,  cycloid 
scales.  Head  compressed.  Mouth  extremely  large,  nearly  horizontal, 
usually  overlapped  by  a  pointed,  compr3ssed,  i)ig-like  snout.  Gape 
very  wide,  the  maxillary  very  long  and  slender,  formed  of  about  three 
pieces,  extending  backward  far  behind  the  eye;  in  some  genera,  much 
beyond  the  head.  Premaxillaries  not  protractile,  very  small,  firmly 
joined  to  the  maxillaries.  Teeth  small,  variously  arranged,  usually  fine 
and  even,  in  a  single  i-ow  in  each  jaw.  Eye  large,  well  forward,  so  that 
tlie  snout  is  very  short.  Preorbital  narrow.  Opercles  little  developed, 
membranaceous.  Oill-rakers  long  and  slender.  Branchiostegals  slender, 
7-14  in  number.  Gill-membranes  separate  or  joined,  free  from  the  isth- 
mus. PseudobranchisB  present.  No  lateral  line.   Belly  rounded  or  weakly 
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serrate.  Fins  various.  No  adipose  fin.  Caudal  forked.  Small  Ashes; 
usually  swimming  in  large  schools.  Abundaut  in  all  warm  seas,  occa- 
sionally entering  rivers.    Genera  9,  species  about  60. 

(Clupddce  group  EngrauUdina  Gttuther,  vii,  383-406.) 

•Gill-membranes  scarcely  coDnected,  the  giU-openings  being  extremely  wide;  no 
pectoral  filaments ;  anal  fiji  moderate,  its  origin  behind  that  of  tbedonal; 
upper  jaw  projecting  beyond  lower;  maxillaries  not  extending  beyond  gill- 
openiugs;  teeth  small,  <»r  wanting,  in  one  or  both  jaws..  .Stolkphorus,  127. 

197.— STOJLEPHORUS  Lac<SpMe. 
Anchovies. 

{EngrauUa  Cuvier,  1817.) 
(Lac^pdde,  Hist.  Nat.  Poiss.  v,  381,  1803:  type  Atherina  japonioa  Gmelin.) 

Body  oblong,  compressed,  covered  with  rather  large,  thin,<decidooii8 
scales.     Snout  conical,  compressed,  projecting.     Maxillary  extending 
backward  far  behind  eye,  about  to  the  base  of  the  mandible.    Oper- 
culum narrow,  membranaceous.     Teeth  small,  usually  on  the  jaws, 
vomer,  palatines,  and  pterygoids,  those  of  one  or  both  jaws  sometimes 
obsolete.    Anal  fin  moderate,  free  from  caudal  (its  rays  15-40).    No  pec- 
toral filaments.    Dorsal  about  midway  of  body,  posterior  to  ventralft- 
Pectorals  and  ventrals  each  with  an  accessory  scale.    Adipose  eyelid 
obsolete.     Branchiostegals  9-14.    Gill-membranes  not  united,  le^iviug 
the  narrow  isthmus  uncovered.    Species  about  25,  in  all  warm  regiont^ 
{(ttoXt;^  a  stole,  a  white  band  worn  by  priests ;  ipopdqj  bearing;  in  allusioii 
to  the  silvery  lateral  band.) 

•Teeth  fine,  even,  numerous,  i^ersistent  in  both  jaws. 
t  Sides  without  distinct  silvery  baud. 

459*  S«  ringens  (Jeuyns)  Jor.  &>  Gilb. — Anchovy. 

Bluish  above;  sides  and  below  silvery,  not  translucent.  No  silvery" 
lateral  band.  Body  little  compressed,  rounded  above,  slightly  can- 
nated  below,  not  serrated.  Head  long,  anteriorly  compressed,  the  snouts 
pointed  and  protruding.  Head  nearly  twice  as  long  as  deep.  Eye 
large,  very  near  the  tip  of  the  snout.  Maxillary  extending  beyond  root^ 
of  mandible.  Opercle  deeper  than  long,  placed  very  obliquely.  Gill- 
rakers  very  long,  much  longer  than  the  eye.  Head  3J;  depth  5J. 
D.  14;  A.  22;  Lat.  1.  40;  B.  14.  L.  7  inches.  -  Pacific  coast,  from  Van- 
couver's Island  to  Peru;  extremely  abundant.  The  largest  of  our  an- 
chovies. 

{Engraulis  rin^ens  Jenyns,  Voyage  Beagle,  136:  EngraulU 
EngrauliB  mordax  Girard,  U.  S.  Pac.  B.  H.  Snrv.  x,  334:  A^ 
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smaller  and  more  compressed^  probably  the  yonng  of  8.  ringeniy  bat  occur- 
0^  fidiools) :  Engraulis  pulchellua  Giranl,  U.  S.  Nay.  Astron.  Exped.  Zool.  Flab. 


th  a  distinct  silvery  lateral  band. 

r  comx>resHed  to  an  edge  and  faintly  serrated. 

brownl  (Qmel.)  J.  &  G. — Anckovif, 

eovLR'y  sides  silvery;  the  silvery  lateral  band  about  as  mde 
tye,  very  distinct,  more  so  than  in  our  other  species.  Body 
longate,  compressed,  not  elevated.  Head  rather  short,  the 
•ojecting  much  beyond  the  tip  of  the  lower  jaw.  Teeth  pretty 
naxillary  extending  beyond  base  of  mandible,  but  not  quite 
to  the  edge  of  the  gil?- opening.  Eye  large,  3^  in  head.  Gill- 
3ng,  but  shorter  than  in  8.  compressus.  Anal  with  a  sheath  of 
lorsal  inserted  nearer  caudal  than  snout.  Head  3|;  depth  4^. 
\.  20;  Lat.  1.  40.  L.  4-6  inches.  Cape  Cod  to  Brazil;  very 
it  southward. 

a  frroirwi  Gmel.  Syst.  Nat.  1397;  Giluther,  vii,  389:  Clupea  vittata  UxtchiWj 
;.  &  Pbil.  Soc.  N.  Y.  i,  45^:  Enr/raulia  mUckilli  Giiutber,  vii,  :^1:  Engraulia 
most  recent  writers.) 

hiulcns  (Goode  &  Bean)  Jor.  &  Gilb. 

somewhat  compressed.  Maxillary  slightly  dilated,  ending  in  an 
int,  which  extends  backward  to  the  gill-openings,  toothed  along 
e  lower  edge;  minute  teeth  in  both  jaws.  Gill-rakers  not  very 
IS,  the  longest  as  long  as  the  eye.  Origin  of  dorsal  midway  be- 
osterior  margin  of  orbit  and  the  root  of  the  caudal.  Lateral 
le-third  the  height  of  the  body.  Head  3|  in  length;  depth  6J. 
ater  than  snout.  D.  15;  A.  22.  {Goode  &  Bean.)  Clear  Water 
Florida.    Evidently  closely  related  to  S.  hrowni. 

ilia  kiulcus  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  343,  lb79.) 

ot  cariuatcd  or  serrated. 

dy  not  strongly  compressed,  very  slender. 

perfasciatas  (Pocy)  Jor.  &,  Gilb. 

elongate,  much  slenderer  than  in  S.  browni,  and  not  so  much 
»ed.  Head  not  so  deep  as  in  S.  hrotcniy  more  pointed,  the  snout 
iharp.  Eye  rather  small,  4J  in  head,  not  longer  than  snout, 
ry  teeth  well  develt)ped;  raaudibalary  teeth  very  slender.  Gill- 
'ery  long,  as  long  as  eye.  Maxillary  shorter  than  in  8,  hrotcniy, 
ching  quite  -to  the  base  of  the  mandible.  Belly  slightly  corn- 
et serrated.  Scales  very  deciduous.  Ventrals  short,  very 
]fo.  16 18 
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slightly  in  front  of  dorsal.  Candal  peduncle  long  and  slender.  Dorsal 
inserted  scarcely  nearer  caudal  than  snout.  Silvery  stripe  broad,  half 
wider  than  the  eye,  bordered  above  by  a  dusky  streak.  Head  3^; 
depth  G.  D.  12;  A.  20.  L.  4  inches.  West  Indies;  occasional  north- 
ward.   A  speeimen  in  our  collection  from  Wood's  Holl,  Mass. 

(Engraulis  perfasciatua  Poey,  Mom.  Caba,  ii,  312:  Engraulis  perfasdattu  GVm!&uirjmf 
301.) 

aa.  Body  strongly  compressed,  translucent  in  life. 

456*  8*  delicatlssimus  (Girard)  Jor.  &  Gilb.  { 

Very  pale,  olivaceous,  translucent,  with  some  dark  points,  and  a  sil- 
very  lateral  band  not  as  wide  as  the  eye.  Head  short,  nearly  as  deep 
as  long.  Eye  large,  much  longer  than  the  blunt  snout,  which  projects 
considerably  beyond  the  lower  jaw.  Gill-rakers  numerous,  slender, 
nearly  as  long  as  the  eye.  Maxillary  reaching  past  the  root  of  the  man- 
dible. Lower  lobe  of  caudal  the  longer.  Anal  rather  long.  Dorsal 
inserted  midway  between  caudal  and  front  of  eye.  Head  44;  depth  4}. 
D.  13;  A.  23.  Lat.  1. 40.  L.  3  inches.  San  Diego  Bay  and  southward; 
locally  abundant. 

{Engraulis  delicatisHmua  Girard,  Proc.  Acad.  Nat.  Set.  Philo.  1854|  154,  and  U.  8.  Pac 
R.  K.  Snrv.  x,  333:  Engraulis  delicatissimus  Giinther,  vii,  391.) 

457*  S.  compressns  (Girard)  Jor.  &  GHh.—* * Sprai." 

Yeiy  pale,  olivaceous,  translucent;  a  silvery  lateral  band  as  broad  a« 
the  eye.  Body  strongly  compressed,  deeper  than  in  other  species. 
Head  short,  nearly  as  deep  as  long.  Eye  large,  anterior,  much  longer 
than  the  blunt  snout,  which  does  not  project  much  beyond  the  lower 
jaw.  Gill-rakers  numerous,  slender,  ne^arly  as  long  as  the  eye.  Maxil- 
lary reaching  beyond  the  root  of  the  mandible.  Lower  lobe  of  caudal 
the  longer.  Anal  fin  very  long.  Dorsal  inserted  midway  between  can- 
dal and  front  of  eye.  Pectoral  with  a  basal  sheath.  Head  4J ;  depth  3}. 
D.  12;  A.  31.  Lat.  1.  40.  L.  Cinches.  Very  similar  to  S.  delicatisn- 
musj  but  larger,  with  a  longer  anal  fin..  Point  Concepcion  to  Mexico; 
abundant  southward. 

(Engraulis  comprcssus  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  33C:  Engraulis  oomprtsf^ 
GUuther,  vii,  395.) 

Family  XL.— ALE  FIDOS  AURID^. 

(The  Lancet-fislies.y 

Body  elongate,  rather  compressed,  scaleless.    Head  oompressedi  if%^ 
the  snout  much  produced,  and  with  the  cleft  of  ^ 
Fremaxillary  very  long  and  very  slender, 
the  upper  jaw,  not  protractile.    Y 
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emairillary,  immovable.  Teeth  very  aneqaal/ immovable,  and 
i  to  many  variations  in  the  same  species ;  a  series  of  small  teeth 
are  length  of  the  premaxillary ;  those  in  front  sometimes  larger 
LTved.  Palatine  teeth  compressed,  triangular,  pointed;  two  or 
if  the  anterior  ones  exceedingly  loDg  and  strong,  fang-like;  the 
or  ones  moderate.  Teeth  of  the  lower  jaw  similar  to  those  on  the 
les,  one  pair  in  front  and  two  or  three  pairs  in  the  middle  being 
enlarged.  No  teeth  on  the  tongue.  Eye  large.  Gill-openings 
ide;  the  gill-membranes  not  united,  free  from  the  isthmus.  Gill- 
stifif,shorti8h,  spine  like.    Branchiostegals  6-7.  PseudobranchirB 

Opercular  bones  thin,  membranaceous.  Dorsal  fin  very  long,  oc- 
g  nearly  the  whole  of  the  back,  of  more  than  40  rays;  adipose  fin 
b,  moderate;  anal  fin  moderate;  caudal  fin  forked.    Air-bladder 

Large  fishes  of  the  deep  seas,  found  in  the  Atlantic  and  Pacific. 
3nus  and  6  or  8  species.  Every  part  of  the  Alepidosaums  is  so 
that  it  is  extremely  difficult  to  procure  specimens.  The  sti'ucture 
dorsal  fin  is  so  delicate  that  it  must  be  liable  to  injury  even  in 
ter;  the  bones  are  very  feebly  ossified,  and  the  fibrous  ligaments 
ting  the  vertebras  are  verj*  loose  and  extensible,  so  that  the  body 
e  considerably  stretched.  "This  loose  connection  of  the  single 
»f  the  body  is  found  in  numerous  deep-sea  fishes,  and  is  merely 
isequeuce  of  their  withdrawal  from  the  pressure  of  the  water  to 
they  are  exposed  in  the  depths  inhabited  by  them.  When  within 
lits  of  their  natural  haunts  the  osseous,  muscular,  and  fibrous 
\i  the  body  will  have  that  solidity  which  is  required  for  the  rapid 
►werful  movements  of  a  predatory  fish.  That  fishes  of  this  genus 
losaurus)  belong  to  the  most  ferocious  of  the  class  is  proved  by 
[entition  and  the  contents  of  their  stomach,  but  it  is  worthy  of 
that  although  the  mouth  is  so  deeply  cleft,  the  lower  jaw  cannot 
red  fix)m  the  upper  at  a  greater  angle  than  about  40o.''    {OUnther.) 

didiTy  group  Alepidosaurina  GUutber,  v,  420-423.) 

13§.-AIiEPIDOSAURlJ9  Lowe. 
Lancet-fishes. 

urwi  Lowe,  Proc.  ZcmH.  Soc.  Lond.  1833,  104:  typo  Alcpisaurua  feroz  Lowe.) 

racters  of  the  genus  included  above.    The  name  Plagyodus  Steller 

s,  Zoogr.  Eoss.  xVsiat.  iii,  383)  has  been  lately  accepted  by  Dr. 

ftir  this  genus.    A  specimen  of  one  of  the  Pacific  species  was 

^ler  from  the  Kurile  IslaDds,  and  a  brief  description  of 
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it,  under  the  name  of  Flagyodus^  left  by  him  in  mannscript,  was  after- 
wards quoted  by  PallajS,  without  indorsement.  Steller  wrote  before 
Linnaeus,  and  apparently  used  the  name  Plagyodua  as  a  moDonomial 
designation  for  his  particular  specimen  or  species,  and  not  in  the  sense 
of  a  Linna^an  genus.  It  seems  to  us,  at  present,  best  to  retain  the  name 
Alepidosaurus.    (a,  privative;  >l?-k,  scale;  <raD/oo?,  Sauros  =  Synodus.) 

•  Ventral  rays  9  or  10.    {AUpidoaaurus.) 
45 §•  A*  ferox  Lowe. — Lancet-fish, 

The  length  of  the  head  is  twice  the  height  of  the  body,  and  rather  less 
than  one-sixth  of  the  total.  Eye  median,  6  in  head,  as  wide  as  the 
interorbital  space.  Dorsal  fin  much  elevated;  pectorals  elongated,  but 
not  reaching  nearly  to  ventrals;  first  ray  of  dorsal,  pectoral,  and  fentral 
serrated.  ^  Upper  caudal  lobe  produced  into  a  long  filament.  D.  41-44; 
A.  14-17 ;  P.  14-15 ;  V.  9-10.  ( Gunther.)  Deep  waters  of  the  Atlantic; 
lately  obtained  off  the  coast  of  Massachusetts  by  the  United  States 
Fish  Commission.  A  specimen  of  this  or  some  closely-related  species 
has  been  procured  by  Dr.  Beau  in  Alaska. 

(AlepiaaurM  ferox  Lowe,  Trans.  Zool.  Soc.  Loud,  i,  395;  GUnther,  v,  421.) 
••Ventral  rays  13.     (CauJopus  Gill.*) 
459.  A.  borealis  Gill. — Handsaw-fish. 

Dorsal  fin  with  about  34  rays,  the  first  of  which  is  rather  stout,  and 
anteriorly  has  a  prominent  compressed  ridge,  which  is  crenulated  in 
front.  Ventral  fins  at  least  as  long  as  the  head.  Y.  13;  B.  5.  Mon- 
terey to  Alaska ;  occasionally  cast  on  shore. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  128:  Alepidosaurus  horealU  Gttnther,  v,  42:*: 
Caulopus  serra  Gi\h  Proc.  Acad.  Nat.  Sci.  Phila.  18G2,  131,  from  Monterey ;  known  by 
a  mutilated  speciinon  only,  which  '*  differs  from  C.  borealis  by  the  oblong  ojwrculnin, 
the  nearly  equal  triangular  shape  of  the  coalescent  infraoperciilar  bono  above  the 
dividing  ridge,  but  with  an  oblique  excavation  at  its  base,  which  describes  nearly 
the  third  of  a  circle,  as  well  as  the  8cu1x)ture  of  the  portion  below  the  dividing 
ridge".) 

Family  XLL— PARALEPIDIDiE. 

{The  Paralepids.) 

Body  elongate,  somewhat  compressed,  formed  much  as  in  a  Barracuda, 
covered  with  cycloid  scales  of  moderate  or  rather  large  size.  Head  long? 
usually  scaly  on  the  sides.  Mouth  very  large,  lower  jaw  projecting' 
Premaxillary  not  projectile,  very  loug  and  slender,  forming  theeiiti^ 
margin  of  the  upper  jaw.    Maxillary  long  and  slender,  eUm 


*Oill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  128:  type  witflptoM* 
Caba.    {xavXdi,  stem;  itovi,  foot;  L  e,,  ventral  fins  of  mr 
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he  premaxillary.  Teeth  ratlier  strong,  pointed,  in  single  series  on 
Jews  and  x^datines^  some  of  them  on  lower  jaw  and  palatines  some- 
long  and  fang-like,  and  most  of  them  freely  depressible. 
bones  thin.  Psendobranchise  present.  Gill-membranes  sep- 
la^  free  from  the  isthmns.  Branchiostegals  about  7.  Gill-rakers 
Wtf  sharp,  spine-like.  Eye  large.  Lateral  line  present,  its  scales 
tally  enlarged.  Dorsal  fin  short  and  small,  behind  the  middle  of  the 
ly,  nearly  or  quite  over  the  ventrals.  Adipose  fin  present;  anal  fin 
Tf  rather  long;  caudal  fin  short,  narrow,  forked;  pectorals  rather 
111,  placed  low.  Pyloric  ccBca  none.  No  air-blailder.  Phosphores- 
ifc  Bpots  few  or  none.  Fishes  of  the  deep  waters  of  the  Atlantic  and 
Jtaillc,  resembling  Sphyrccna  in  form  and  dentition.  A  single  genus 
I  about  5  species  are  now  known. 

^mptUdoB^  g  oap  Paralepidina  GUnther,  v,  418,  420. ) 

199.— SUDIS  Rafinesque. 

{Paralepi$  Risso.)  ^ 

■flneaqac,  Caratteri  di  Alcuni  Nuovi  Gkneri,  etc.  1810,  GO:  tyx>e  Sudis  hyalina  Raf.  of 
the  Mediterrancau.) 

Ch;iracters  of  the  genus  included  alK)vo.  Two  genera  are  usually 
Dognized,  differing  in  the  development  of  the  canines  of  the  lower  jaw, 
character  which  appears  to  be  of  minor  importance.  (Latin  sudiSy  a 
kke,  an.ancieut  name  of  Sphyrcena.) 


cr  jaw  with  3-5  very  long  fang-like  teeth  ou  each  side.     (Sudis.) 
S*  ringr^^ns  Jordan  &  Gilbert. 

•Body  very  slender  and  elongate,  compressed,  the  depth  forming  about 
MHOxteenth  of  the  length.  Head  rather  slender,  anteriorly  pointed 
■d  moderately  depressed.  Mouth  large,  horizontal,  the  gape  extending 
fe0ie  than  half  the  length  of  the  head.  Margin  of  the  upiier  jaw  formed 
iitirely  by  the  very  slender,  nearly  straight  premaxillaries,  which  are 
bosely  appressed  to  the  long  and  slender  maxillaries.  Maxillaries  ex- 
snding  to  below  the  eye,  nearly  as  far  as  the  mandibular  joint.  Tip  of 
pper  jaw  emarginate;  tip  of  lower  jaw  rather  broad,  turned  up,  and 
Iting  in  the  notch  of  the  upper  jaw.  Premaxillaries  armed  with  a 
Bries  of  small,  sharp,  subequal,  close-set  teeth,  which  are  hooked  back- 
■rd;  a  long,  slender  canine  in  front  on  each  side.  Lower  jaw  with 
hoot  10  sharp,  slender  teeth  on  each  side,  these  teeth  very  unequal, 
me  of  them  shorty  three  or  four  very  long  and  canine-like.  Xear  the 
mt  is  oDe  fang-like  tooth  on  each  side,  then  a  considerable  interspace 
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behind  which  the  others  are  arranged  partly  in  two  rows.    Most  of  these 
teeth,  especially  the  inner  and  larger  ones  and  the  anterior  canines,  are 
freely  depressible.    A  long  series  of  teeth  on  the  palatines,  one  or  two 
of  the  anterior  teeth  on  each  side  and  one  or  two  others  long,  slender, 
and  fang-like.    Tongue  free  anteriorly,  roughish,  but  apparently  with- 
out teeth.    Scales  very  large,  cycloid.    Dorsal  fin  inserted  somewhat 
behind  the  middle  of  the  body,  at  a  distance  of  nearly  4  times  its  base 
in  front  of  the  anal,  its  height  a  little  greater  than  the  length  of  its 
base.    D.  11 ;  A.  25.    Anal  fin  anteriorly  nearly  as  high  as  the  dorsal, 
its  posterior  rays  low.    Pectoral  fins  placed  low,  rather  short,  about  as 
long  as  the  maxillary.    Caudal  fin  short,  narrow,  apparently  forked. 
Ventrals  (lost  in  the  type)  probably  in  front  of  the  dorsal.    Coloration 
light  olive,  the  sides  silvery,  with  dark  punctulatious.     Peritoneum 
silvery,  underlaid  by  black  pigment.    Santa  Barbara  Channel,  Califomia. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  273.) 
••Lower  jaw  wiclioi^  faiig-liko  teeth.    (Paralepis  Risso.*) 
a.  Ventral  fms  inserted  behind  the  dorsal.    (Arciozcnua  QilL) 

461.  S.  borealis  (Reinhardt)  Jordan  &  Gilbert. 

Olivaceous.  Snout  as  long  as  rest  of  head ;  mandible  included,  its 
upturned  tip  fitting  into  an  emargination  of  upper  jaw.  Teeth  as  in  & 
coru8ca7i8j  but  considerably  stronger.  Pectoral  and  ventral  fins  small, 
the  latter  inserted  behind  the  dorsal.  Head  4J;  depth  12.  B.  7;  D.8; 
A.  32;  P.  11;  V.  9.    Greenland  to  Gulf  of  Saint  Lawrence. 

(Paralepis  horcalis  Reinhardt,  Naturv.  Mathcm.  Afhaudl.  vii,  115:  Paralepis horealit 
Giinther,  v,  418:  Arctozenus  horealia  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  188.) 

462.  8.  corascans  Jor.  &  Gilb. 

Dusky  olivaceous;  sides  of  head  silvery;   bases  of  fins  generally 
black;   rami  of  mandible  each  with  a  double  series  of  minute  phos- 
phorescent spots.     Body  very  elongate,  of  nearly  uniform  depth,  tb^ 
caudal    peduncle  very  slender;    abdomen  compressed.      Head    long; 
snout  sharp,  half  length  of  head.    Eye  large,  high.    Jaws  equal ;  ma]C' 
illary  reaching  vertical  from  nostril ;  tip  of  lower  jaw  fitting  into  aO 
emargination  of  premaxillaries.    None  of  the  teeth  fang-like;  premax 
illaries  laterally  with  mhuite  teeth;  4  or  5  longer  teeth  in  front;  vome^ 
with  minute  teeth;  anterior  palatine  teeth  long,  the  posterior  short; 
teeth  of  lower  jaw  slender,  distant,  unequal.    Scales  deddaoiifi,  thos^ 
of  lateral  line  enlarged.    Fins  all  very  small ;  ventrals  entirely  behiiid 

*  Risso,  Enr.  MdruLiii,  472,  1826:  type  Oartgmm  ptarnkgH 
Xeiri'Cy  scales.) 
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,  their  distance  from  frout  of  orbit  twice  that  from  base  of  caudal; 
36  of  front  of  dorsal  to  base  of  caudal  half  its  distance  from  tip 
at;  caudal  widely  forked.  Head  4;  depth  13.  D.  8;  A.  31;  P. 
9.  Lat.  1.  GO.  Puget  Sound,  scarcely  differing  from  the  pre- 
,  the  teetli  a  little  weaker. 

lepU  coru9can8  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  411.) 

Family  XLIL— SCOPELID^. 

(The  Scopelids.) 

y  oblong  or  elongate,  compressed  or  not,  naked  or  covered  with 
which  are  usually  cycloid.  Mouth  very  wide,  the  entire  margin 
npper  jaw  formed  by  the  long  and  slender  premaxillaries,  closely 
mt  to  which  are  the  slender  maxillaries,  the  latter  sometimes  rudi- 
l  or  obsolete.  Teeth  various,  mostly  cardiform  on  both  jaws, 
5,  and  palatines;  canines  often  present;  large  teeth  usually  de- 
3le.  Ko  barbels.  Opercular  bones  usually  thin;  often  incomplete, 
embranes  separate,  free  from  the  isthmus.  Branchiostegals  nsu- 
imerous.  Pseudobrancbiae  present.  Gill-rakers  various.  Lateral 
mally  present.  Cheeks  and  opercles  commonly  scaly.  Adipose 
3sent  in  most  of  the  genera.  Dorsal  fin  short,  median  or  rather 
^^,  of  soft  rays  only.  Pectorals  and  ventrals  present.  Anal  fin 
ate  or  long.  Caudal  forked.  Skeleton  weakly  ossified.  Air- 
jr  small  or  wanting.  Intestinal  canal  short.  Sides  sometimes 
ihospliorescent  spots.  Eggs  inclosed  in  the  sacs  of  the  ovary  and 
led  through  an  oviduct.  Genera  10,  species  about  50,  mostly  in- 
rig  deep  water  in  warm  regions. 

clida  group  Saurina  GUuther,  v,  31KW17.) 

without  pbosphoresceut  spots.     {Si/nodontin(e.) 

•cth  not  barbed;  maxillary  not  dilated  bcbiud ;  tcoth  on  tbo  palate  in  a  single 

u\  ou  each  side Synodus,  130. 

with  phosphorescent  spots.     (ScopeHna\) 
Body  compressed)  covered  with  large,  smooth  scales Myctophum,  131. 

130.--S¥IVODi;S  nioch  &  Schneider. 

lAzard'Jishes. 

(Saurun  Cuvier,  1817.) 
vius;  Bloch  &  Schneid.  Ichth.  1801,  :>9G:  typo  Esax  apnodus  L.) 

ly  oblong  or  elongate,  nearly  terete.    Head  depressed,  the  snoot 
«i4ri  rather  pointed.    Interorbital  region  transversely  concave. 


\ 
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Mouth  very  wide;  premaxillary  not  protractile,  very  long  and  stiox^^^ 
more  tbau  half  the  length  of  the  head;  maxillary  closely  comiect>^ 
with  it,  very  small  or  obsolete.    Premaxillary  with  one  or  two  series    ot 
large,  compressed,  knife-shaped  teeth,  the  inner  and  larger  depressitj^le. 
Palatine  teeth  similar,  smaller,  in  a  single  broad  band.    Lower  jaw  w  mtli 
a  band  of  rather  large  teeth,  the  inner  and  larger  teeth  depressible  ^  a 
patch  of  strong,  depressible  teeth  on  the  tongae  in  front,  and  a  k^n^ 
row  along  the  hyoid  bone.    Jaws  nearly  eqaal.     Eye  rather  lar^^e, 
anterior.    Supraorbital  forming  a  projection  above  the  eye.    Pseado. 
branchisB  well  developed.     Gill-rakers  very  small,  spine-like.     Q-il/. 
membranes  slightly  connected.    Top  of  head  naked.    Cheeks  and  oper- 
cles  scaled  like  the  body.    Body  covered  with  rather  small,  adherent^ 
cycloid  scales.    Lateral  line  present.    No  phosphorescent  spots.    Dor- 
sal fin  short,  rather  anterior.    Pectorals  moderate,  inserted  high.  Yen- 
trals  anterior,  not  far  behind  pectorals,  large,  the  inner  rays  longer  than 
the  outer.    Anal  short   Caudal  narrow,  forked.    Branchiostegals  12-16. 
Stomach  with  a  long,  blind  sac  and  many  pylpric  ccBca.    Skeleton  rather 
firm.    Species  numerous.   Voracious  fishes  of  moderate  size,  inhabiting 
sandy  bottoms  at  no  great  depth.    In  most  warm  seas,    (trt^vo Joot,  ancient 
name  of  some  fish,  from  (Tu>udoui;j  teeth  meeting,  not  shutting  past  each 
other  like  scissors.) 

"*  Snout  rathor  poiutod,  loQ<;cr  than  eye;  upper  jaw  the  longer.    (Syitodiu.) 
463.  8.  foetens  (L.)  Gill.— ^fid  Pike;  Lizard-finh, 

Olivaceous;  yellowish  below;  back  mottled;  upper  surface  of  he^^ 
brownish,  distinctly  vermiculated  with  yellowish;  ventral  fins,  loW^^ 
side  of  head,  and  inside  of  mouth  tinged  with  yellow.    Eye  moderat:^^ 
T).}  in  head.    Scales  less  regularly  a:  ranged  and  the  rows  less  obliq*-^® 
than  in  iN.  lucioceps;  those  on  the  opercle  in  about  5  rows,  on  the  cheel^* 
in  7 ;  25-30  scales  along  back  before  dorsiil,  -A  in  a  vertical  row  betwe^^ 
mlipose  liu  and  lateral  line,  5  in  au  oblique  row.    Pectoral  fin  shor*"^ 
not  reaching  ventrals,  its  length  three  fourths  that  of  the  premaxillar^'* 
Ventral  large,  its  length  from  outer  edge  of  base  greater  than  fi-om  ti  P 
of  snout  to  upper  edge  of  gill-oiieniug.    Interorbital  space  considerab^  ^ 
concave,  with  radiating  ridges.    Head  4^.    B.  12;  D.  11;  A.  11;  V. 
scjiles  7-1)4-8  (the  vertical  rows  counted  obliquely).    L.  12  inches.    Cai,: 
Coil  to  South  America ;  common  southward.    Not  valued  as  food. 

{Salmofa'tcm  L.  Syst.  Nat.;  Saurus  fatcn9  GUntber,  v,  396:  SauruM /(EtatM  Holbiool 
Ichth.  S.  Car.  Itf7.) 
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lacloceiM  (Ayres)  Gill. 

>rown  above,  grayish  below,  with  some  golden  lustre  on  sides; 
h  slaty  reticulations;  head  not  vermiculated  above;  lower  si<le 
and  ventral  fins  yellow.  Eye  5  in  head.  Scales  arranged  in 
very  oblique  rows;  those  on  the  opercles  in  about  8,  on  the 
n  about  9  rows;  40-50  scales  along  the  back  before  the  dor- 
a  vertical  row  between  adipose  fin  and  lateral  line,  and  10  in 
ue  row.  Pectoral  fin  longer^  reaching  base  of  ventrals,  its 
bout  equal  to  that  of  the  premaxillary.  Ventral  fin  not  so  long 
pace  l>etween  snout  and  upper  edge  of  gilt-opening.  Interor- 
ice  little  concave,  nearly  smooth.  Head  4;  depth  8^.  D.  11; 
B.  14;  scales  13-66-16  (the  vertical  series  counted  obliquely), 
ches.    San  Francisco  to  Mexico;  rather  common  in  summer. 

ludooeps  Ayres,  Proc.  Cal.  Acad.  Nat.  ScL  1855|  66:  Saunu  luciocep$  Gttntber, 

athcr  stout;  snont  short,  obtnse,  shorter  than  eye;  lower  jaw  the  longer. 
Trachinocephalus  GilL*). 

myops  (Forster)  Jor.  &  Gilb. 

sh,  mottled  or  barred;  scapula  black.  Body  moderately  elon- 
)eriug  backwards.  Mouth  very  large,  maxillary  more  than  half 
f  hetod;  snout  shorter  than  eye;  lower  jaw  somewhat  projecting; 
ead  corrugated;  interorbital  space  concave.  Anal  fin  compara- 
»ng.  Ventral  fins  very  long,  reaching  about  to  the  vent.  Head 
ngth;  depth  about  5.  D.  11;  A.  14;  scales  4-58-7.  Tropical 
)t  common  on  our  South  Atlantic  coast. 

myops  Forster,  MSS.  Bloch  &,  Schneider,  421 :  Saurus  myopa  GUuther,  v,  396.) 

131.— III¥€TOPHUin  Rafincsqne. 
(ScopeluH  Cnvier,  1817.) 
ne,  Indice  d'lttiologia  Siciliana,  1810:  typo  Myciophum punctatum  Raf.) 

obloug,  compressed,  covered  with  large  cycloid  scales,  those  of 
ral  line  sometimes  enlarged.  A  series  of  round  luminous  spots 
le  lower  side  of  the  head  and  body.  Head  compressed.  Mouth 
lie  jaws  usually  about  equal;  premaxillary  very  long,  slender; 
ry  well  developed.  Teeth  in  villiform  bands  on  jaws,  palatines, 
kUj  and  tongue.  Eye  large.  Gill-rakers  very  long  and  slender, 
iostegals  8-10.    Pseudobranchiic  large.   Air-bladder  small.    Py- 


Uat.  FIhIi.  EttHt  Coast  N.  Amor.  IHGl,  53,  no  description:  type  Salmo  myope 
{TfjQXtyoij  Trachiuutt;  HeipaXiff  head.) 
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loric  ccBca  few.  Dorsal  fin  near  the  middle  of  the  body;  ventrals 
usually  below  it,  with  8  rays;  pectorals  well  developed;  adipose  fin 
small;  aual  usually  long.  Small  fishes  of  the  open  seas  in  most  re- 
gions; species  numerous.  Several  undescribed  species  have  been  lately 
taken  off  our  Atlantic  coast  by  the  U.  S.  Fish  Commission,  (vuf,  night; 
fo?,  light;   hence  amended  by  Cocco  to  Nyctophus.) 

466.  Mm  crennlarc  Jordan  &  Gilbert. 

Body  much  compressed,  deepest  in  front  of  the  base  of  the  pectorals, 
bluntly  convex  anteriorly,  tapering  behind.    Ventral  region  much  more 
arched  thau  dorsal.    Caudal  peduncle  long  and  very  slender.    Head 
short   and   high,  abruptly  rounded   in  profile,  the  snout  very  blunt. 
Jaws  equal,  the  snout  not  projecting  beyond  the  mouth.     Maxillary 
very  slender,  scarcely  widened  to  its  tip,  and  not  dilated,  its  extremity 
reaching  beyond  the  eye  to  the  margin  of  the  preopercle.    Premaxilla- 
ries  anteriorly  on  a  level  of  the  pupil.     Teeth  very  small,  present  on 
all  the  dentigerous  bones.    Eami  of  the  mandible  nearly  parallel,  com- 
ing together  in  a  sharp  keel  below.    Orbital  margin  above  and  in  front 
with  a  thin  membranaceous  rim,  that  in  front  distinct  and  formed  by 
the  upturned  edge  of  the  preorbital.     No  orbital  spine.     Nasal  bones 
membranaceous,  their  edges  upturned,  forming  a  horizontal  groove. 
A  groove  between  the  frontal  bones.    Orbital  margins  separated  by 
a  groove  from   the  preopercle.     Margin  of  preopercle  very  oblique. 
All  the  membrane  bones  extremely  thin,  papery.    Eye  large,  3i  in 
head.    Gill-rakers  long  and  slender.     Head  3|  in  length  to  base  of 
caudal ;  depth  4 J.    Head  and  body  completely  covered  with  thin  mem- 
branaceous scales,  those  on  the  middle  of  the  sides  not  elevated  and 
not  noticeably  larger  than  the  others.     Free  edges  of  all  the  scal^ 
crenulate,  some  of  them,  especially  on  the  back,  with  the  crenatioi^* 
acute,  but  without  spines,  the  scales  being  truly  cycloid.    About   ^ 
scales  in  a  longitudinal  series.    A  phosphorescent  spot  on  each  mi^^' 
dible  near  the  symphysis,  33  pairs  of  spots  along  the  belly,  C  in  frO^^ 
of  ventrals,  6  between  veutrals  and  origin  of  anal,  and  21  betw^*^ 
front  of  anal  and  base  of  caudal.    Caudal  peduncle  above  and  bol^^' 
with  two  or  three  backward-directed  spines,  which  are  apparently  t^  ^ 
exserted  tips  of  vertebral  processes.    D.  12;   A.  16;   the  fins  ratl^-^ 
low.    Origin  of  dorsal  nearer  the  snout  than  the  base  of  coadal,  ma^'^ 
behind  the  base  of  the  ventrals.    Ventrals  short,  not  reaching  half  ir^ 
to  vent^    Pectorals  reaching  base  of  ventrab.    Oolof  *  ' 

blue  above,  silvery  on  sides  and  below. « 
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TiBoal  pliospborescent  spots  present,  as  above  described;  no  evident 
oream  colored  blotch  on  the  back  of  tail.  L.  2  J  inches.  Santa  Barbara 
Obannel,  California.  ' 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mub.  1880, 274.) 

46T.  n.  glaciale  (Reinh.)  J.  &  G. 

Snout  very  short  and  obtase,  with  the  upper  profile  descending  in  a 
ver^^  strong  curve ;  cleft  of  mouth  oblique )  maxillary  reaching  to  the 
Angle  of  tbe  pneoperculum,  and  terminating  in  a  triangular  dilatation. 
Scales  smooth,  those  of  the  lateral  line  enlarged.  Eye  very  large,  more 
than  one-third  the  length  of  head,  which  is  nearly  as  deep  as  long. 
I>epth  4,  nearly  equal  to  length  of  head.  D.  13;  A.  17;  V.  8.  Lat.  1. 
36.    Ck>asts  of  Scandinavia  and  Greenland.    (Ollnther.) 

(Soopelus  glacialis  Reinhardt,  Dansk.  Vidensk.  Selsk.  1838,  yii,  11^,  126:  Scopelua 
glacUUiM  GUnthcr,  v,  407. )  * 

Family  XLIII.— STERNOPTYCHIDiE. 

(The  Stemoptychids.) 

Body  oblong  or  ovate,  naked.  Mouth  very  wide,  its  cleft  oblique  or 
Tertical.  Margins  of  upper  jaw  formed  laterally  by  the  maxillaries,  the 
edges  of  which  are  toothed.  Teeth  pointed,  mostly  small.  Opercular 
apparatus  incomplete.  Gill-openings  very  wide,  the  membranes  not 
connected,  free  from  the  isthmus.  Pseudobranchije  present.  Gill-rakers 
long  or  short.  Lower  part  of  body  and  head  with  series  of  phosphores- 
cent spots.  Adipose  fin  present,  often  small.  Dorsal  fin  moderate, 
usually  median,  sometimes  preceded  by  a  rudimentary  spinous  dorsal. 
Eggs  extruded  through  oviducts.  Skeleton  imperfectly  ossified.  Small 
fishes  of  the  deep  seas.    Genera  4;  species  about  12. 

{Stemoptychidce  groups  Stei^optychina  and  Cocciina  Giiuther,  v,  384-391.) 

•Xo  scales;  no  nidimontary  spiDoiis  dorsal;  pseudobrnnchio)  present.     ( Cof ctino*. ) 
tLower  Jaw  prominent Maukolicus,  132. 

133.— IHAUROLICUS  Cocco. 

Argentines. 

^Cocco,  Lettere  sni  Salmoui,  32:  type  Maurolicus  amethyslinopunciatus  Cocco.) 

Body  oblong,  compressed,  naked,  covered  with  silvery  pigment; 

ceries  of  phospborescent  spots  along  the  lower  side  of  the  head,  body, 

and  tell.    Head  compressed,  the  bones  tbin,  but  ossified.    Cleft  of  mouth 

Hqae,  the  lower  jaw  prominent.    Maxillary  large,  broad,  much 

ikwards,  receiving  the  slender  premaxillary  in  the  upi^«* 
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concave  part  of  its  margin.  Both  jaws  with  minute  teeth.  GiU-rakere 
very  long.  Pectorals  and  ventrals  developed.  Dorsal  well  back,  but 
before  anal.  Adipose  fin  rudimentary.  Anal  fin  long.  Branchiostegals 
8  or  9.  Size  small.  Species  about  4.  (Dedicated  to  Maurolico,  an 
Italian  naturalist.) 

'Phosphorescent  organs  appearing  as  impressions  on  the  skin. 

468.  IVE.  borealis  (Nilss.)  Giinther. 

Dark  greenish,  sides  silvery.  Body  compressed.  Mouth  wide,  the 
lower  jaw  much  projecting.  Teeth  small.  Eye  large,  3  in  head.  Five 
luminous  spots  on  the  throat,  12  between  pectorals  and  ventrals,  above 
these  a  row  of  8, 5  between  ventrals  and  anal,  vent  to  tail  24.  Dorsal 
nearer  tail  than  snout.  Adipose  fin  very  small.  Ventrals  below  dorsal 
Caudal  forked.  Head  3J;  depth  aj.  D.  10  j  A.  15.  L.  8^  inches. 
{Storer.)    North  Atlantic;  rare  ofl:*  our  coasts. 

(Scopilus  borealis  Nilsson,  Observ.  Zool.  9;  GUnthcr,  v,  389:  Soopelits  humholdHJkKa,j, 
N.  Y.  Fanna,  Fish.  246 :  Scopelus  humboldti  Storer,  Hist.  Fish.  Mass.  328  (not  ot  Cavier). 

Family  XLIV.— CHAULIODONTID^. 

(The  Chauliodants.) 

Body  oblong  or  elongate,  compressed,  covered  with  rather  large,  thin, 
deciduous  scales.    Lateral  line  present.    No  barbels.    Series  of  phos- 
phorescent spots  running  along  the  lower  side  of  the  head,  body,  aud 
tail.    Head  much  compressed,  the  bones  thin,  but  ossified.    Mouth  with 
the  cleft  extremely  wide,  its  margins  formed  by  maxillaries  and  pre- 
maxillaries,  both  of  which  are  provided  with  teeth.    Teeth  uueqiu*^) 
some  of  them  long  and  pointed,  fang-like.    Pectorals  and  ventrals  "^'^ 
developed.    Adipose  fin  present.    Caudal  forked.    Gill-openings  v^^' 
wide.    No  pseudobranchiae.    No  air-bladder.    Deep  waters  of  the  -^^ 
lautic.     Genera  2,  Oonostoma  and  ChaulioduSj  difitering  widely  in  t>^^ 
position  of  the  dorsal,  the  size  of  the  anal,  and  the  development  of  t^^' 
gill-rakers ;  2  species  are  known. 

{SUrrnoptychidcB  gToui}  ChauUodontina  Giiuther,  v,  391,  392.) 

•Dorsal  in  front  of  ventrals;  no  gill-rakers;  anal  with  less  than  20  rays. 

Chauliodus,  1^5 

133.— CHAUJLIODUS  Bloch  &  Schneider. 

Viper-fishes. 
(Bloch  <&  Schneider  Syst.  Ichth.  1801,  430:  typo  Chauliodus  aUtani  Bloch d^ Sohneldi^^ 

Body  elongate,  compressed,  covered  with  very  thin  d^ 
of  moderate  size.     Head  shorty  much  oompr 
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r  jaw  projectiug,  tho  snoat  mucli  shorter  than  eye.  Mouth  ex- 
ely  wide,  the  cleft  reaching  much  beyond  eye.  Premaxillaries 
foar  long  fang-like  canines  on  each  side.  Mandible  with  pointed, 
•set  teeth,  the  anterior  ones  excessively  long;  none  of  these  large 
I  received  within  the  mouth.  Maxillaries  with  fine  teeth;  palatine 
a  single  series  of  small  pointed  teeth;  no  teeth  on  the  tongue, 
moderate.  Pectorals  moderate.  Yeutrals  large.  Dorsal  fin  high, 
id  anteriorly,  well  in  front  of  the  ventrals.  Adipose  fin  moderate, 
times  fimbriate,  opx)osite  the  low,  short  anal.  Caudal  moderate, 
id.  Gill-openings  very  wide.'  !No  gill-rakers.  Branchiostegals 
jrous.    (;^ayA£oT,  exserted ;  d^Jour,  tooth.) 

C.  SloaTii  Bloch  &,  Schneider. 

eenish  above;  sides  silvery;  belly  blackish.  Dorsal  not  far  behuid 
,  its  first  ray  produced  in  a  long  filament.  Pectoral  fins  short. 
;ral  fins  elongate,  longer  than  head.  About  30  phosphorescent  dots 
series  from*  the  cbin  to  the  ventrals.  Scales  of  the  body  subhexag- 
Ilead  nearly  as  deep  as  long,  7  in  total  length ;  depth  about  the 
.  B.  17;  D.G;  A.  12;  V.  7;  Lat.  1.  56.  L.  12  inches.  (Ounther,) 
iterranean  and  deep  waters  of  the  Atlantic ;  a  specimen  found  in 
;tomach  of  a  cod  on  George's  Banks. 

>ch  Sl  Schneider,  430;  GUnther,  v,  392.) 

Family  XLV.— STOMIATID^. 

(The  Stomiatoids.) 

m 

H\y  elongate,  naked  or  covered  with  thin  deciduous  scales.  Mouth 
wide.  Lateral  margin  of  upper  jaw  formed  by  the  maxillaries, 
h  are  provided  with  teeth  along  their  edges.  Teeth  usually  very 
ig,  unequal,  some  of  them  often  fang-like.  Gill-membranes  not 
i\j  free  from  the  isthmus.  Branchiostegals  numerous.  A  long 
y  barbel  suspended  from  the  throat.  No  pseudobranchiae.  Sides 
l)hosphore8cent  spots.  Dorsal  fin  short,  median  or  posterior,  with- 
spines.    Adipose  fin  present  or  absent.     Pectorals  and  ventrals 

ent.     Opercular  apparatus  incomplete.     Skeleton  feebly  ossified. 

» 

s  excluded   through  oviducts.     Deep-sea  fishes  of  the  Atlantic, 
era  4;  species  8  or  10. 

omiaiidce  Glinthor,  v,  424.) 

idipose  fin;  dorsal  opposite)  aual.    {Slamiatinat.) 

Body  with  fine  dociduouH  scaleo Stomias,  134. 
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h.  Vomer  and  palatines  with  teeth EcmOROm,  13a. 

hb.  Vomer  and  palatines  toothless MAUkCOSTEtiSy  136. 

**  Adipose  fin  present;  dorsal  in  front  of  anal;  body  naked.    (AwtronettkiniB,) 

ABTRONE8XHE8,  137. 

134.— STOIVEIAS  Cuvier. 
(Cuvier,  R^^e  Anim.  ii,  1817 :  type  Eaox  boa  Risso,  from  the  MediteiTaneaiL) 

Body  elongate,  compressed,  covered  with  exceedingly  fine  and  decid- 
uous scales,  which  are  scarcely  imbricated,  lying  in  sabhexagomd  de- 
X>ressions  in  the  skin.  Head  compressed,  the  snout  veiy  short  and  tbe 
cleft  of  the  mouth  extremely  large.  Mouth  oblique,  the  lower  jaw  pro- 
jecting. Teeth  pointed,  unequal,  those  of  the  premaxillaries  and  mandi- 
ble  very  large ;  maxillary  with  fine  teeth ;  vomer  with  a  pair  of  fangs; 
palatines  and  tongue  with  smaller  pointed  teeth.  Eye  moderate.  Oper- 
cular i>ortion  of  the  head  short ;  a  large  fleshy  barbel  suspended  from 
the  hyoid  region.  Vent  far  back.  Dorsal  comparatively  long,  for  back, 
opposite  the  anal.  Pectorals  and  ventrals  rather  small  and  short,  the 
latter  far  back.  Caudal  fln  moderate.  Lower  side  of  head,  body,  and 
tail  with  series  of  phosphorescent  dots.  Gill-openings  very  wide.  So 
pyloric  ccBca.  Singular  fishes  of  the  deep  waters  of  the  Atlantic 
{fTTOfitaqy  "  mouthy,''  from  <xr(J/ia,  mouth.) 

*  Hyoid  barhel  not  fringed. 
470«  8.  ferox  Rclnhardt. 

Black.  Neither  i)ectorals  nor  ventrals  produced.  Caudal  rounded. 
Depth  about  12  in  total  length;  head  10.  D.  17;  A.  21;  P.  C;  V.6. 
{Ounther.)    Greenland,  south  to  Cape  Cod,  in  deep  water. 

(Roinhardty  Vidonsk.  Selsk.  Naturv.  etc.  x,  p.  Ixxvii ;  Giinther,  v,  426.) 

135.— E€H10ST0IVIA  Lowe. 
(Lowe,  Proc.  Zool.  Soc.  Loud.  1^43,  87:  type  Echiostoma  barbalnm  Lowe.) 

Body  elongate,  compressed,  scaleless.    Head  rather  compressed,  the 
snout  short  and  the  cleft  of  the  mouth  very  wide.     Teeth  pointed,  un- 
equal, those  of  the  i)remaxillary  and  the  front  of  the  lower  jaw  being 
longest;  maxillary  teeth  in  a  single  series,  those  of  the  lower  two-thirds 
being  small;  teeth  of  the  hinder  part  of  the  mandible  in  a  double  or 
trix)le  series;  vomer  with  a  pair  of  fangs;  palatines  with  a  single  series 
of  small  pointed  teeth ;  two  groups  of  similar  teeth  on  the  tongue.    Bye 
of  moderate  size.    Opercul.ar  i)ortion  of  the  head  very  narrow  and  flex- 
ible; a  fleshy  barbel  on  the  centre  of  the  hyoid  region- 
back,  opposite  anal.    Caudal  forked.   Yent  not  ^ 
fin.    Pectorals  and  ventrals  tbeble,  the  lal^ 
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)dy.  Series  of  phosphorescent  dots  along  the  lower  side  of  the  head, 
idy^andtaiL  GiU-openings  very  wide.  Gill-rakers  minute.  Nopseado- 
'anehisB.    No  air-bladder.    Atlantic.    (e;^e?,  a  vizier;  <r7o/xa,  month.) 

ft.  IE.  barliatain  Lowo. 

Black,  with  an  elongate,  club-shaped  (phosphorescent)  rose-colored 
ot  between  the  maxillary  and  the  eye.  Barbel  as  long  as  head  (in 
edmens  seen),  fringed  at  its  tip.  "  Upper  ray  of  pectoral  produced  in 
long  and  slender  filament  reaching  nearly  to  the  root  of  the  veutrals" 
anting  in  specimens  examined).  Yentrals  narrow,  elongate.  Head  G 
length ;  depth  9.  B.  12;  D.  12-15;  A.  17;  P.  3-5;  V.  8.  L.  9  inches. 
3ep  waters  of  the  Atlantic;  lately  t.aken  off  Gloucester,  Mass. 

Lowe,  Proc.  Zool.  Soc.  Lond.  1843, 88;  QQnther,  v.  427 ;  Goode  &  Bean,  Bull.  Essex. 
A.  1879,  23.) 

136.— IVIAI.A€0$TEUS  Ayres. 
yres,  Joam.  Boat.  Soc.  Nat.  Hist.  1849,  53:  type  Afalacoatem  niger  Ayres.) 

Body  elongate,  compressed,  scaleless.  Head  rather  compressed,  the 
out  very  short,  the  cleft  of  the  mouth  very  wide,  extending  to  behind 
e  root  of  the  pectorals.  Teeth  x>ointed,  unequal,  in  single  series  on 
)th  jaws  and  tongue;  none  on  the  palate.  Opercula  membranaceous, 
orsal  far  back,  opposite  anal.  Pectorals  rudimentary.  Ventrals 
ther  posterior.    One  species  known.    {fxaXaxo^j  soft;  dtrriovj  bone.) 

t9.  IVE.  niger  Ayres. 

Black,  with  a  white  loral  spot.  Snout  very  short,  convex.  Lower 
w  with  very  long  canines.  Barbel  long  antt  slender.  Pectoral  rays 
^lescing  into  a  thin,  long  filament.  Ventrals  filamentous.  Head  3| 
ith  caudal;  depth  G.  D.  19;  A.  20;  P.  6;  V.  G.  North  Atlantic;  a 
ngle  specimen  known.    (Ayres.) 

(Ayres,  L  c. ;  Guuthcr,  vi,  427.) 

137.— ASTRONESTHES  Ricliardson. 
Richardson,  Ichtb.  Voy.  Sulph.  97, 1815:  type  Aatroneathes  nigra  Rich.) 

Body  rather  elongate,  compressed,  scaleless.    Head  compressed,  the 

lout  short,  the  mouth  wide.    Teeth  pointed,  unequal.    Upper  jaw  with 

>ur  long,  curved  canines;  lower  with  two;  maxillary  teeth  fine,  sub- 

joal;  palatines  with  a  single  series  of  small,  pointed  teeth,  similar  to 

lose  on  tongue.    Eye  moderate.    Throat  with  a  barbel.    Dorsal  fin 

ng,  inserted  in  front  of  anal,  behind  ventrals;  adipose  fin  present; 

fnited;  paired  fins  well  developed.    Gill-rakers  minute.   No  pseu- 

"^o  air-bladder.    Lower  parts  with  phosphorescent  spots. 

9^tWf  to  eat.) 
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478.  A.nifirer  Rich. 

Black,  with  about  22  laminous  spots  between  chin  and  ventrals.   H^|.. 
bel  a  little  longer  than  head.    Dorsal  beginning  just  behind  base   of 
ventrals;  pectoral  not  reaching  nearly  to  ventrals.    Jaws  equal.    Ej-e 
large,  well  forward.    Head  4;  depth  5 J.    D.  17;  A.  14.    Deep  watei^ 
of  the  Atlantic;  described  from  specimens  from  the  Grand  Banks,  per- 
haps belonging  to  a  different  species. 

(Richardson,  Ichth.  Voy.  Sulph.  97;  GUnther,  v,  425.) 

Family  XLVI.— SALMONIDiE. 

( The  Salmon  Family.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales.    Head  naked. 
Mouth  terminal,  varying  much  in  size  and  form;  maxillary  forming  the 
lateral  margin  of  the  upper  jaw,  provided  with  a  supplemental  bone; 
premaxillaries  not  protractile.   Teeth  various,  sometimes  wanting.  Gills 
4,  a  slit  behind  the  fourth.    Pseudobranchi®  present,  but  often  small 
or  rudimentary.     Gill-rakers  various.    Gill-membranes  not  connected 
free  from  the  isthmus.    Branchiostegals  3-20.    No  barbels.    Dorsal  usa- 
ally  nearly  median,  not  greatly  elongate.    Adipose  fin  present.    Cau- 
dal fin  forked.    Anal  fin  moderate  or  rather  long.    Yentxals  moderate, 
nearly  median.     Pectorals  placed  low.     Lateral  line  present.  Abdo- 
men rounded.    Air-bladder  large.    Stomach  coBcal  or  siphonal ;  the  py- 
loric coeca  few  or  many,  sometimes  obsolete.    Ova  generally  large,  fall- 
ing into  the  cavity  of  the  abdomen  before  exclusion.    Genera  about  20; 
species  125.    A  largo  and  varied  family;  its  members  inhabit  chiefly  the 
fresh  waters  of  northern  regions,  many  of  them  being   anadromoas^ 
running  up  from  the  sea  to  spawn  in  the  rivers.    One  genus  {Retro^ 
pinna)  is  found  in  New  Zealand,  and  the  species  of  Microstoma^  Argen- 
tinaj  and  Hyphalonedrus  are  mostly  deep-sea  fishes.     In  economic  im- 
portance this  family  ranks  among  the  very  first,  and  the  salmon  aud 
trout  in  all  northern  regions  are  the  choicest  prizes  of  the  angler. 

(Salmanidw  GUutbcr,  vi,  1-205.) 

*  Pyloric  cceca  few  or  none;  stomacli  ooecal. 
t  Dorsal  fin  nearly  over  the  ventrals.     (ArgentininoB,) 

a.  Branchiostegals  :i  or  4 ;  body  elongate,  subcylindrical ....  MICROSTOMA^  13SL 
aa.  Brancbiostcgals  G-8;  boa y  compressed. 

b.  Adipose  fin  long  aud  low,  scarcely  shorter  than  dorsal  fin. 

Malu>tub  (Jut*) 
hb.  Adipose  fin  nonnal,  short  and  high. 
0.  Ventrals  inserted  in  front  of  the  middle  of  the  dOBMlj 
d.  Scales  very  small ;  males  with  viUoas  bands;  1 

rays  16-20 
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dd.  Scales  larger^  similar  in  both  sexes;  pectoral  rays  10-12. 
e.  Teeth  feeble,  those  on  tongae  very  weak ;  scales  small,  adherent. 

Thaleichthys,  141. 
ee.  Teeth  stronger,  those  on  tongue  enlarged ;  scales  moderate,  decid- 
uous  08MKRU8,  142. 

00.  Ventrals  inserted  under  or  behind  the  middle  of  dorsal ;  mouth  moderate 

or  small. 
/.  Scales  cj'cloid. 

g.  Jaws  with  minute  teeth;  maxillary  reaching  past  front  of  eye. 

Hypomesus,  143. 
gg.  Jaws  toothless;  maxillary  not  reaching  front  of  eye. 

Argentina,  144. 

•        ff.  Scales  ctenoid Hyphalonedru8,  145. 

c<pca  many ;  stomach  siphonal. 

t  toothless  or  with  a  few  feeble  asperities ;  scales  rather  large ; '  anal  fin 

somewhat  elongate;  maxillary  short  and  broa<l ;  not  an- 

adromous  (  CoregoninoB) CoREOONUS,  146. 

s  with  distinct  teeth;  scales  mostly  small.     {Salmonina,) 

h.  Dorsal  tin  very  long  and  high,  of  aboat  20  rays;  scales  mod- 
erate ;  tongue  toothless ;  not  anadromons. 

Thymallus,  147. 

hh.  Dorsal  fin  moderate,  its  rays  9-15  in  nnmber;  tongue  with 
teeth.  • 

i.  Dentition  very  feeble,  incomplete ;  anal  fin  elongate,  of  about 
17  rays;  scales  moderate ;  not  anadromons. 

Stbnodus,  148. 
a.  Dentition  strong  and  complete ;  conical  teeth  on  jaws,  vo- 
mer, and  palatines;  tongue  with  two  scries  of  strong 
teeth  (deciduous  in  very  old  specimens  of  Onoorhynchus)) 
scales  small. 
j.  Anal  fin  elongate,  of  14-17  rays;  vomer  narrow,  long,  flat, 
with  weak  teeth ;  species  black  spotted. 

Oncorhynchus,  150. 
ij.  Anal  fin  short,  of  9-11  developed  rays. 

k.  Vomer llat,  its  toothed  surface  plane;  teeth  on  the  shaft 
of  the  vom<;r  in  alternating  rows  or  in  one  zigzag  row, 
those  on  the  shaft  placed  directly  on  the  surface  of  the 
l)ouc,  not  on  a  free  crest  (posterior  vomerine  teeth  some- 
times deciduous) ;  species  black  spotted Salmo,  151. 

kk.  Vomer  boat-shaiMjd,  the  shaft  strongly  depressed,  with- 
out t<;eth;  very  small,  about  200  in  the  course  of  the  lat- 
eral line;  species  not  anadromons,  spotted  with  red  or 
gray Salveunus,  152. 

I3§.— IfII€ROSTOJ!IA  Cuvier. 

R<^gne  Auim.  ii,  1817:  type  Gasteropclccus  microstoma  'Ri9BO= Microstoma  ro- 
maatum  Kisso.) 

elongate,  cylindrical,  covered  with  large,  thin,  silvery  scales. 

lort.    ^loutli  very  small,  terminal;  premaxillaries  very  small; 

•ies  very  short  and  broad,  not  extending  to  the  front  of  the  very 

e,  which  forms  more  than  half  the  depth  of  the  aide  of  the  head. 

^w  and  vomer  with  a  narrow  series  of  fine  teeth;  no  other  teeth. 

Hed  before  or  behind  the  ventrals,  which  are  behind 
— 19 
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tbo  middle  of  the  body;  anal  fin  small:  caudal  small,  forked,  its  central 
part  scaly;  pectoral  rather  narrow;  adipose  fin  small,  fringed,  present 
in  the  young,  but  usually  disappearing  with  age.  Branchiostegals  3  or  4. 
PseudobranchifB  well  developed.  Air-bladder  large,  silvery.  No  pyloric 
ccBca ;  mucous  membrane  of  stomach  papillose.  Atlantic  OceaD,  iu  deep 
waters,    (/uxpoq^  small;  (rzojiaj  mouth.) 

4Y4.  HI.  firr^Bnlandicum  Reinh. 

"  This  fish  appears  to  be  intermediate  between  Argentina  and  Micro- 
stoma,  having  the  dorsal  fin  inserted  for  the  greater  part  in  advance  of 
the  ventrals,  and  a  series  of  fine  teeth  in  the  lower  jaw.  Teeth  on  the 
vomer,  none  on  the  tongue.  Adipose  fin  conspicuous.  The  height  of 
the  body  is  one-half  the  length  of  the  head  and  one-tenth  of  the  total.'* 
B.  3;  D.  11;  A.  10;  V.  10.     (Ounther.)    Greenland. 

(Microstomua  grifnlandicus  Reinh.  Vidensk.  Selsk.  Naturv.  Mathem.  Afhandl.  yiii, 
1841,  Ixxiv;  GUuther,  vi,205.) 

139.— IHAIiliOTUS*  CvLYier  (young). 

Form  and  dentition  of  TMleiclithys.  Xo  trace  of  scales  in  the  known 
examples,  which  arc  immature.  Dorsal  fin  well  backward  over  ventrals, 
its  insertion  nearer  the  tip  of  the  caudal  than  the  snout;  adipose  fin  long 
and  low,  its  height  much  less  than  the  length  of  its  base,  its  base  little 
shorter  than  that  of  the  dorsal;  pectoral  rays  in  increased  number; 
anal  moderate.  Pseudobranchiie  well  develoi>ed.  Branchiostegals  9. 
Pyloric  cceca  4. 

473.  m.  Villosns  (MUller)  Cavier  (young). 

Translucent  whitish;  a  silvery  lateral  stripe;  upper  regions  closely 
punctate.  Eye  a  little  shorter  than  snout,  4  in  head.  Minute  teeth  in 
both  jaws;  middle  of  tongue  rough;  maxillary  reaching  front  of  pupil* 
Ventrals  and  pectorals  about  equal  in  length  to  the  longest  dorsal  ray, 
which  Ls  7  times  in  length  of  body;  ventrals  inserted  below  first  ray  of 
dorsal,  not  reaching  vent;  space  between  dorsal  and  adipose  fin  two- 
thirds  length  of  head;  length  of  adipose  fin  more  than  twice  its  height, 
two-thirds  base  of  anal.  Head  4;  depth  6.  D.  12;  A.  21;  V.  8;  P.  W- 
L.  4  inches.    Behring's  Straits.    Probably  developed  scales  when  adult. 


•  As  these  pages  are  passing  tbrongli  the  press,  we  U^am  fh>m  Dr.  Bean  thi*  w^ 
fish  here  described,  collected  by  him  in  Behring's  Straits,  is  not  a  disfctneti 
•pecies  as  at  first  supposed,  but  the  young  of  Mallotua  villomu.    We  !►*" 
press  the  proposed  generic  and  specific  names,  letting  the  descrijptlor 
too  late  t6  cancel  the  latter. 


J 
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140.— ]«EAL.L.OTfJS  Cavier. 

Capelina. 

rier,  H^gne  Anim.  1^9,  ed.  2,  ii:  type  Clupea  villosa  Miiller.) 

ody  elongate,  compressed,  covered  with  minute  scales,  a  band  of 
cb,  above  the  lateral  line  and  along  each  side  of  the  belly,  are  en- 
ed,  and  in  mature  males  they  become  elongate-lanceolate,  densely 
ricated,  with  free,  projecting  points,  forming  villous  bands.  In  very 
males  the  scales  of  the  back  and  belly  are  similarly  modified,  and 
top  of  the  head  and  the  rays  of  the  paired  fins  are  finely  granu- 

d.  Mouth  rather  large,  the  maxillary  thin,  extending  to  below  the 
die  of  the  large  eye.  Teeth  minute,  forming  single  series  on  the 
3,  vomer,  palatines,  and  pterygoids;  lingual  teeth  somewhat  en- 
ed,  in  an  elliptical  patch.  Lower  jaw  projecting.  Dorsal  inserted 
p  ventrals.  Branchiostegals  8-10.  Lower  fins  very  large.  Pec- 
1  fins  large,  horizontal,  with  very  broad  base,  their  rays  in  increased 
iber  (16-20).     Pseudobranchise  quite  small.     Gill-rakers  long,  slen- 

Pyloric  coeca  6,  small.     Ova  very  small.     Marine  si^ecies  of  the 
th  Atlantic  and  Pacific.    (/ioAAoiroc,  villous.) 

•  in.  villosns  (Miiller)  Cuvier. — Capelin, 

usky  olivaceous  above,  grayish  silvery  on  sides  and  below.  Head 
^,  pointed.  Base  of  anal  in  males  compressed  and  prominent;  pec- 
Is  reaching  more  than  half  way  to  ventrals,  the  lattor  to  anal.    Eye 

e,  3 J  in  head.  Head  4 J  in  length;  depth  about  6.  D.  12;  A.  18. 
.  1.  ca.  150.  Greenland  to  Cape  Cod  and  Alaska;  abundant  north- 
d. 

lupea  vUlosa  MUller,  Prodr.  Zool.  Dan.  1777,  245;  GUnther,  vi,  170.) 

141.— THAI.EI€HTHYS  Girard. 

Euldchon.  ^ 

ard,  U.  8.  Pac.  R.  R.  Surv.  Fish.  1859,  325;  type  Thaleichthys  stcvenai  Grd.  =Sa1mo 
padficus  Rich.) 

"his  genus  is  intermediate  between  Mallottis  and  Osmerus^  differing 
n  the  latter  in  its  rudimentary  dentition.  All  the  teeth  are  very 
Me,  slender,  and  deciduous,  although  occasionally  present  on  all  the 
168  of  the  mouth.  No  permanent  teeth  on  the  tongue.  The  scales 
r       ndler  than  in  OsmeruSj  and  more  closely  adherent;  larger 

'  n^lar  in  the  two  sexes.    The  coloration  fs  dusky. 
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Small  fishes  of  tlie  North  Pacific,  remarkable  for  their  extxeme  oilinesi 
When  dried  they  burn  like  a  candle.    {OdXeta^  rich;  ix^o^y  fish.) 

477.  T*  pacificns  (Rich.)  Grd. — Eulachon;  Candle-fish. 

Color  white,  scarcely  silvery ;  upper  regions  rendered  dark  irongray 
by  the  accumulation  of  dark  x>unctulations.  Body  rather  eloDgate, 
slender,  and  less  compressed  than  iu  Osmerus,  Head  long,  blanter 
than  in  Hypomesun  preiiosua,  less  compressed,  broader,  and  more  con- 
vex above,  Mouth  large,  the  maxillary  rather  narrow  and  long,  reach- 
ing beyond  the  middle  of  the  rather  small  eye;  lower  jaw  projectiug. 
Opercle  with  strong  concentric  Striae.  Gill-rakers  numerous,  rather 
long  and  slender.  Ventrals  large,  inserted  just  in  front  of  dorsal. 
Pseudobranchiai  small.  Head  43;  depth  G.  B.  8;  D.  11;  A.  21;  P.  11. 
Lat.  1.  75;  pyloric  ca»ca  11;  vertebrae  70.  L.  12  inches.  Oregon  to 
Alaska,  ascending  the  rivers  in  enormous  numbers  in  the  spring.  An 
excellent  pan-fish,  unsuq)assed  in  delicacy  of  flesh. 

(Salmo  {Mallotus^)  pacificus  Richardson,    Faima  Bor.-Amer.  iii,  226:    ThaUicktkyt 
itevensi  Girard,  U.  S  Pac.  R.  R.  Surv.  Fish.  325;  GUnther,  vi,  168.) 

143.---OS:fIERUS  Linnseas 

Smelts. 

(Artcdi ;  Liniiiciis,  Syst.  Nat. :  type  Salmo  eperlanus  L.) 

Body  elongate,  compressed.  Head  long,  pointed.  Mouth  wide,  the 
slender  maxilhg^y  extending  to  past  the  middle  of  the  eye;  lower  jaw 
projecting,  l^reorbital  and  suborbital  bones  narrow.  Maxillaries  and 
premaxillaries  with  fine  teeth ;  lower  jaw  with  small  teeth,  which  are 
larger  posteriorly;  tongue  with  a  few  strong,  fang  like  teeth,  largest 
at  the  tip;  hyoid  bone,  vomer,  pahitines,  and  pterj-goids  with  wide  set 
teeth.  Gill-rakers  long  and  slender.  Bmnchiostegals  8.  Scales  large, 
loose,  (>()-70  in  the  course  of  the  lateral  line.  Dorsal  small,  about  niW- 
way  of  the  body,  over  the  ventrals;  anal  rather  long.  Vertebra?  alwut 
00.  Pyloric  coeca  small,  few.  Small  fishes  of  the  coasts  of  Europe  and 
Northern  America,  sometimes  ascending  rivers.  They  are  considerably 
valued  as  food.  (oV/xr^/)«T,  odorous;  the  name  is  equivalent  to  the Eug- 
lish  *' smelt".) 

a.  Vomer  with  a  cross-Horics  of  smaU  teeth ;  species  spawning  in  the  sea. 

47§«  O.  thaleiehthys  Ayrcs. 

Olivaceous,  sides  silvery  and  somewhat  tranBlno^n^ 
tively  deep  and  compressed.    Head  rather  ' 
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iroady  its  edge  strongly  carved,  extending  to  opjwsite  posterior 
in  of  papil.  Premaxillary  on  the  level  of  upper  part  of  pupil, 
ible  projecting,  its  tip  somewhat  curved  upward.  Eye  longer 
snout,  4  in  head.  Fins  high,  the  pectorals  usually  reaching  ven- 
and  the  ventrals  to  anal ;  anal  reaching  about  to  caudal.  Teeth 
;  maxillary  teeth  scarcely  visible.  Head  4J;  depth  5 J.  D.  9;  A. 
*.  11.  Lat.  1.  60.  L.  9  inches.  Pacific  coast  from  San  Francisco 
ward ;  rather  common. 

es,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  62;  GUnther,  vi,  168.) 

O.  attenuatas  Lockington. 

«nish,  sides  silvery.    Body  elongate,  compressed.    Head  rather 
somewhat  pointed ;  maxillary  extending  past  pupil ;   lower  jaw 
;ting;    maxillary  rather  narrow,  little  convex.    Outline  of  both 
nearly  straight,  less  curved  than  in  O.  thaleichthys.    Teeth  on 
le  strong,  but  much  smaller  than  in  0.  mordax;  teeth  on  maxil 
conspicuous;  front  of  both  jaws  with  rather  strong  teeth;  pala 
eeth  variable,  usually  strong.    Eye  large,  4  in  head.    Fins  low 
•rdls  not  reaching  ventrals,  nor  ventrals  anal,  nor  anal  to  caudal 
4^;  depth  G.    D.  10;  A.  15-17;  P.  11.    Lat.  1.  05.    L.  10  inches 
;  of  California ;  not  rare.    Very  close  to  0.  thaleicUthys^  but  proba 
istinct. 

kington,  Proc.  U.  S.  Nat.  Miis.  1H80,  66.) 

)mer  with  2-4  strong  fang-Iiko  t<jetli ;  species  a^^cending  rivers. 

0«  mordax  mWoh.)  (.ViW.^ American  Smelt, 

msparent  greenivsh  above,  silvery  on  sides;  body  and  fins  with 
dark  punctulations.  Body  rather  long  and  slender.  Head  large, 
large  mouth  and  stronger  teeth  than  in  the  other  species  of  the 
J.  Small  teeth  along  the  edge  of  the  maxillary;  strong  fang-like 
on  tongue  and  front  of  vomer;  cardifonn  teeth  on  palatines*  ptery- 
,  and  liyoid  bone ;  mandible  with  moderate  teeth,  its  tip  projecting, 
s  deciduous.  Dorsal  fin  ratlier  posterior,  the  ventrals  under  its 
.  Lower  fius  moderate,  none  reaching  the  next  behind  it.  Gill- 
8  two-thirds  diameter  of  eye.  Head  4;  depth  GJ.  D.  10;  A.  15; 
.  Lat.  1.  08.  L.  VI  inches.  Atlantic  coast  from  Virginia  north- 
,  entering  streams  and  often  hind-locked.  Very  close  to  the 
pean  0.  eperlanus^  but  the  latter  has  larger  scales  (Lat.  1.  60), 
«r  gill-rakers,  and  rather  weaker  teeth. 

MitchiU;  Trans.  Lit.  4&.Pbii.Soc.  N.  Y.  1814,  446:  Osmerus  virideweM 
▲cad.  Nat.  Sci.  Phi  la.  i,  230:  OnmcrM  virideacens  Qiinther,  vi^  167.) 
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Var.  spectraon  Cope. — Wilton  Smelt, 

Slender.  Head  short,  with  very  large  eye,  and  short  month  and  max* 
illary.  Maxillaiy  not  extending  beyond  middle  of  pupil.  Eye  3  in  head. 
Head  4J5  depth  8J.  D.  10;  A.  15;  Lat.  1.  Od.  L.  transv.  10.  Small 
Wilton  Pond,  Kennebec  County,  Maine ;  land-locked  in  fresh  water. 
(C(ype.) 

(Osmenu  spectrum  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  490.) 
Yar.  abbotCi  Cope. — Cobeaaicontic  Smelt, 

Stouter.  Eye  smaller.  Maxillary  reaching  posterior  margin  of  papiL 
Eye  4.J  in  head.  Head  4J ;  depth  7.  Lat.  1. 08.  L.  transv.  16.  Land- 
locked in  Cobessicontic  Lake,  Kennebec  County,  Maine.    (Cope.) 

(Osmerus  dbbotti  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1870,  490.) 
481*  O.  dentex  Steindachner. 

Dark  brown  above ;  sides  silvery  or  golden ;  head  and  body  with  dark 
points.  Eye  two-thirds  length  of  snout.  Teeth  as  in  0.  eperlanm  aod 
0.  morddx;  maxillary  reaching  posterior  margin  of  eye,  its  length  five 
times  in  distance  from  tip  of  lower  jaw  to  dorsal.  Height  of  dorsal  half 
length  of  head ;  height  of  anal  two-sevenths.  Head  4 ;  depth  5^.  D.  10; 
A.  13 ;  y.  8 ;  Lat.  1.  66 ;  L.  transv.  16.  Port  Clarence,  Alaska,  to  north- 
ern China.     {Bean^  MSS.) 

(Steindachuer,  Sitzungsb.  Kais.  Akad.  Wiss.  Wien,  Ixi,  1870,  429.) 

143.— IIYPOmESUS  GUI. 
Surf  Smelts, 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 169:  type  Argentina  pretiaaa  Grd.) 

Body  rather  elongate,  moderately  compressed,  covered  with  thin  saJes 
of  modenite  size.  Head  rather  pointed.  Mouth  moderate,  formed  a8 
in  ArgyrosomuSj  the  shortish  maxillary  not  extending  quite  to  middle  of 
eye;  its  outline  below  broadly  convex,  lower  jaw  projecting.  Teeth 
minute,  on  jaws,  vomer,  palatines,  pterygoids  and  tongue.  Veiitrals 
inserted  directly  under  middle  of  dorsal,  midway  between  eye  and  base 
of  caudal.  Branchiostegals  6-7.  North  Pacific.  (t>;ro,  below;  /li^ro^j 
middle;  in  allusion  to  the  position  of  the  veutrals.) 

4 §3.  !!•  pretiosns  (Grd.)  GilL—Surf  Smelt. 

Light  olivaceous;  a  silvery  band  along  the  lateral  line,  IJye  asIonS 
as  snout,  4^  in  head.     Fins  low,  the  longest  doisal  if  ' 

without  caudal;  pectorals  scarcely  re^ 
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Stb  of  body;  ventrals  not  reacbiog  vent,  their  length  8 J  in  body. 
4J;  depth  43.  D.  10  j  A.  16;  P.  14;  V.  8;  Lat.  1.  70.  L.  12 
^  Pacific  coast,  from  California  northward;  abundant,  spawning 
BQif.  A  very  firm-fleshed  and  fat  little  fish,  scarcely  inferior  to 
ilachon. 

cmiima  pretiota  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  155:  Oamerua  preiiosua 
,  U.  8.  Pac.  R.  R.  Surv.  Fish.  Z24 :  Oimerus  elongatM  Ayres,  Proc.  Acad.  Nat. 
ila.  1854,  17.) 

H«  olidns  (Pallas)  GUDther. 

*ker.  Fins  higher,  the  longest  dorsal  ray  6  in  length  of  body; 
rals  reaching  two-thirds  the  distance  to  root  of  ventrals,  their 
»  5  in  body ;  ventrals  6  in  length  of  body.  Lat.  1.  56-60.  Alaska 
^mtschatka,  spawning  in  fresh-water  ponds.    (Bean^  MSS.) 

w  (Owwmw)  o/id««  PaUas,  Zoogr.  Ross.  As.  iii,  391;  GUnther,  vi,  169,  in  part.) 

144.-ARGENTINA  Linnffins. 

Argentines. 

;  X^inn^ii^  Syst.  Nat. :  type  ArgenHna  sphyrama  L.) 

y  oblong,  covered  with  rather  large  cycloid  scales,  which  are 

Sb  with  spinous  points.     Mouth  small,  the  maxillaries  very 

I'eacshing  to  the  eye.    Eye  very  large.    Jaws  toothless;  an 

r  ^1  *^^  ^^  minute  teeth  on  the  head  of  the  vomer  and  on  the  fore 

palatine ;  tongue  typically,  with  a  series  of  small  curved 

^j         **  side.    Dorsal  fin  short,  in  advance  of  the  ventrals.    Cau- 

A  -.,       ^'  ft>rked.     Eggs  small.    Fishes  of  the  deep  waters  of  the 

j^  *^  and  Mediterranean,  never  entering  fresh  waters.    (Latin 

^  ^^  tough.      (Siltu  Reinhardt.*) 
^  ^^inm  G€>ofle  &  Bean. 

[  f  '^^(Z,  ZIgs^  not  quite  twice  as  long  as  deep.  Snout 
^  ^(/.  /fis^rtion  of  dorsal  midway  between  snout  and  adi- 
u/^^^k  na^^^  last  ray  of  dorsal.  Scales  very  large,  cycloid, 
s^^kiite  ^-^J^^f^*''^5  8.  median  row  of  scales  along  the  back 
Cola^  ^:^li  ^^aceous;  sides  silvery.     Head  4J;  depth  5 J. 


<yo    -^^    ^^/    s<5ales  3-60-4.     L.  17  inches.     Sable  Island 


W- 


*-  Afus.  1878,  261.) 


^kand.   Ichtbyol.  11:  type  8almo  iilus  Ascanius. 
>  8aidto  mean  rough  herring.) 
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14;S.— Il¥P£lAI.ON£DRUS  Goode. 

(Goodc,  Pror.  U.  S.  Nat.  Mus.  1880,  iii,  483:  typo  JT.  chalifbeiut  Goode.) 

» 

Body  sub-terete,  covered  with  adherent  rough-pectinate  or  ctenoid 
scales.  31outh  rather  large,  tlie  maxillary  reaching  to  beyond  front  of 
orbit;  lower  jaw  projecting.  Teeth  on  jaws,  small,  shaq);  tongne 
smootli.  Dorsal  in  front  of  ventrals.  Otherwise  essentially  as  in  JLr^Ji- 
tina,.    Deep  sea.    {u<faAo^j  under  the  sea;  zvsdpo^j  dweller.) 

485.  II.  cliulybeiiis  Goode. 

Grayish,  mottled  with  brown;  scales  metallic  silvery.  Body  plump, 
terete.  Maxilhiry  broad  and  flattened  posteriorly,  extending  to  front 
of  pitpil,  its  length  2^  in  head.  Interorbital  space  broa^^  4  times  the 
diameter  of  eye.  Scales  arranged  in  regular  transverse  rows,  overlap- 
ping in  such  a  manner  as  to  resemble  oblique  plates  on  the  sides.  Lat- 
eral line  prominent,  straight.  Insertion  of  dorsal  midway  between  pec- 
torals and  ventrals,  or  snout  and  adipose  fin;  pectorals  long;  ventrals 
under  middle  of  dorsal;  caudal  forked.  Ilead  4;  depth  4.  D.  11;  A. 
8;  r.  17  or  18;  V.  0  or  10;  Lat.  1.  62.  Deep  sea,  off  the  coast  of  llbode  ' 
Island. 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1830,  484.) 

146.— COREOOIVUS  Llnnwus. 
White-fifth. 

(Art^'di;  LiniKDUR^  Syst.  Nat. :  type  Corcffonas  larcretua  L.) 

Body  oblong  or  elongate,  compressed.    Head  more  or  less  conic,  com- 
pressed, the  form  of  the  snout  varying  considerably.    Mouth  small,  the 
maxillary  short,  not  extending  beyond  the  orbit,  with  a  well-developed 
supplemental  bone.     Teeth  extremely  minute,  if  present.     Scales  mod- 
erate, thin,  cycloid,  rather  lirm.     Dorsal  fin  moderate;  caudal  fin  deeply 
forked;  anal  fin  soiiiewlmt  elongate;  ventrals  well  developed.    PseudO" 
branehiie  large.    Gill-rakers  varying  from  short  and  thickish  to  ver> 
long  and  slender.    Air-bladder  very  large.     Stomach  horseshoe-shaped i 
with  many  (about  100)  iiyloric  ececa.    Ova  small.     Si)ecies  abont  40,  ic»- 
habiting  the  clear  lakes  of  Northern  Europe,  Asia,  and  America,  i  • 
Arctic  regions  descending  to  the  sea.     Most  of  them  spawn  in  late  fu.  ' 
or  winter  near  the  shore,  at  other  seasons  often  frequenting  conside  ^ 
able  dei)ths.    The  grouj),  as  here  defined,  includes  a  number  of  sectioi:^- 
characteri/.ed  by  minor  modifications  of  structure,  some  of  wbioli  ba!\^* 
been  considered  as  genera.    It  seems  to  ns  that  the  nain' 
species  has  been  overestimated  by  previous  wr** 
graphical  range  of  each  one  is  much  wid 


46.    8ALM0NIDJS — COREGONUS.  297 


cncrcJly  sapiiosed.     The  species  are  highly  valaed  for  food,  the  fle^b 
cing  generally  pale  and  of  fine  flavor.     The  coloration  is  very  uni- 
>rm ;  bluish  olivaceous  above ;  the  sides  and  below  silvery.     (x^/V^)?, 
le  temples;  7'<»yo?,  angle.) 
This  genus  may  be  subdivided  as  follows: 

liower  Jaw  iDcladed;  premaxillaries  broad,  placed  vertically  or  the  lower  edge  turned 

inward. 
tGill-rakers  short,  thickivsh,  few  in  number;  preorbital  broad,  wider  than  pupil ; 
maxillary  Hbort  and  rather  broad,  not  reaching  io  the  lino  of  the  eye;  the 
small  supplementary  bone  mostly  narrow  and  sharply  elliptical ;  mouth  very 

small  (PnosoPiUM  Milner) coueai,  wilUamsoniy  quadrilateralis,  kennicotti, 

tt Gill-rakers  numerons,  long,  and  slender;  preorbital  long  and  narrow;  maxillary 
comparatively  long,  the  supplemental  bone  ovate.     (Coreck)NUS.) 

t  Tongue  too  ch  less,  or  nearly  so ;  back  elevated dupeiformis. 

U Tongue  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

labradaricus, 

tU Tongue  nearly  toothless;  back  not  elevated hoyu 

**  Lower  jaw  pnijecting;  premaxillaries  narrow,  placed  more  or  less  horizontally. 
$  Body  elongate,  snbfusiform;  scales  small,  uniform,  convex  behind  (Argyro- 

SOMfS  Agassiz) merki^  artedi,  niffripinnia. 

iJ  Body  short,  deep,  compressed,  sha<l-like ;  curve  of  the  back  similar  to  that 
of  the  belly ;  scales  large,  larger  forwards,  rather  clowely  imbricated,  the 
posterior  margin  little  convex  ( AxLOSOMUS  Jordan) tullibee, 

•Lower  jaw  included;  pl'emaxillarios  broad,  placed  vertically  or  turned  inward, 
t Gill-rakers  short,  thickish,  few  in  number;  preorbital  broa<l,  wider  than  pupil; 
maxillary  short  and  rather  broad,  not  reaching  to  the  line  of  the  eye ;  the 
small  supidementary  bone  mostly  narrow  and  8haq)ly  elliptical ;  mouth  very 
small.     {Proaopium*  Milner.) 

I86,  C.  COUesi  llUnvv.-— Chief  Mounlahi  TTJiite-ftsh, 

Head  narrowed  anteriorly,  the  snout  prolonged,  pig-like,  protruding 
'jeyond  the  mouth.  Maxillary  4  in  head,  barely  reaching  eye.  Sub- 
orbital and  supraorbital  wider  than  in  the  other  species.  Depth  4|  in 
ftngth ;  length  of  head  about  the  same ;  body  therefore  elongate,  not 
levated  nor  much  compressed.  1).  12;  A.  10;  scales  8-88-7.  Chief 
lonntain  Lake,  Montana,  a  tributary  of  the  Saskatcbawan.  Very  close 
3  the  next,  if  really  different;  the  head  and  mouth  larger  in  the  single 
pecimen  known. 

(Milner,  Kept.  U.  S.  Fish  Com.  1872-73,  89 :  Prosojnum  coueai  Milner,  in  Jordan,  Man. 
«rt.  od.  2,  3<52.) 

97.  €•  l^illiamsoni  Girard.— i?ocA:^  Mountain  White-fish, 

Body  oblong,  rather  deeper  than  in  C.  quadrilateralisj  but  little  com- 
xesned.  Head  shortish,  conic,  the  i)rofile  more  abruptly  decurved 
btti  in  the  others.  Snout  compressed  and  somewhat  pointed  at  tip, 
PUdL  Is  entirely  below  the  level  cf  the  eye.    JVIaxillary  short  and  very 

•n  Han.  Vert.  ed.  2, 331 :  type  C.  quadrilatcralia  Rich.     {rrpoauztloVf 
rbitaL) 
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broad,  reaching  just  about  to  the  anterior  margin  of  eye ;  therefore, 
ax^parcntly  longer  than  in  the  next,  owing  to  the  shortness  of  the  snoat 
Maxillary  contained  4  times  in  the  length  of  the  head ;  mandible  3  times. 
Mouth  inferior.  Eye  4|  in  head.  Adipose  lin  very  large,  extending 
behind  anal.  Depth  4J  in  length ;  head  4J.  D.  11-14 ;  A.  11 ;  scales 
8-74  to  88-7.  Gill-rakers  short  and  thick,  shorter  than  pupil ;  about 
16  below  the  angle.  Clear  streams  and  lakes  fix)m  the  Bocky  Moant- 
aius  to  the  Pacific;  abundant  in  the  Sierra  Nevada.  An  excelleDt 
food-fish;  variable. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856,  133;  GUather,  vi,  187.) 

4§§.  C.  qaadrilateralis  Kichardson.— Pifot-^^;  Menomonee  White-JUk;  Shad 
Waiter;  Round-fish, 

Body  elongate,  not  elevated  nor  much  compressed,  the  back  rather 
broad,  the  form  more  terete  than  in  any  of  the  other  species.  Mooth 
very  small  and  narrow,  inferior,  the  broad  maxillary  not  reaching  to 
opposite  the  eye,  5^  in  head.  Ilead  long,  the  snout  compressed  and 
bluntly  pointed,  its  tip  not  below  level  of  eye;  profile  not  strongly  de- 
curved.  Preorbital  wider  than  pupil.  Mandible  originating  under  mid- 
dle of  eye,  3^  in  head.  Adipose  fin  small.  Gill-rakers  short  and  stoatisb, 
but  rather  longer  than  in  C  wilUamwnL  Head  5  in  length ;  depth  4}. 
D.  11;  A.  10;  scales  9-80  to  90-8.  Color  dark  bluish  above,  silvery 
below.  Lakes  of  New  Hampshire,  D'i)per  Great  Lakes,  northwestward 
to  Alaska;  abundant  in  cold,  deep  waiters. 

(Richardson,  Franklin's  Journ.  1823,  714;  Guntber,  vi,  176:  Coregonus  norit-OMglia 
Prescott,  Anicr.  Joiirn.  Sci.  Arts  xi,  :34'i,  IHol :  Coregqnus  nooce-anglicB  Giiutlier,  vi,lW.) 

4§9.  C.  kennicotti  Milncr,  MSS.  ap.  nov. 

Body  oblong,  elliptical,  the  back  not  greatly  elevated.    Head  very 
short  and  deep,  the  snout  bluntly  decurved  and  not  projecting,  the 
depth  of  the  head  at  the  nape  greater  than  the  distance  from  the  end  of 
the  snout  to  the  opercular  margin.    Mouth  not  inferior,  the  jaws  almost 
equal ;   maxillary  extremely  short  and  broad,  not  quite  reaching  to  tlie 
eye,  its  length  5J  in  head,  its  supplemental  bone  broad-ovate,  broade« 
than  in  cliqyciformis.     Gill  rakers  as  in  C.  quadrilateralis.    Preorbito*^ 
rather  broad.    Color  pale,  as  in  clupelfornm.    Head  5J  in  length.    O- 
11 ;  A.  13 ;  scales  10-90-10.    Types  jS^os.  8971  and  9600  of  the  TJnitSf^ 
States  National  Museum  from  Fort  Good  Hope,  British  America^  aim^ 
Yucon  Eiver,  Ahiska,  respectively.     A  strongly  marked  speoiaii 
distinguished  among  the  American  forms  by  the  veiy  f 
perhaps  identical  with  some  Siberian  species. 
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(^ill-Taken  nnmerons,  long  and  slender;  preorbital  long  and  narrow;  maxillaries 
comparatively  long ;  the  supplemental  bone  ovate,  rather  broad.    (  Coregon  us. ) 
t Tongue  toothless,  or  nearly  so;  back  elevated.     * 

lO*  C*  clapelformlfil  (Mitch.)  Milner. ^-Common  White-flsh. 

Body  oblong,  compressed,  always  more  or  less  elevated,  and  becoming 
»tab]y  so  in  the  adult.  Head  comparatively  small  and  short,  the  snout 
untishy  obliquely  truncated  5  tip  of  snout  on  level  of  lower  edge  of 
ipil;  width  of  preorbital  less  than  half  that  of  pupil.  Maxillary 
iching  past  front  of  orbit,  about  4  in  head.  Eye  large,  4-5  in  hoad. 
Unikers  moderate,  §  diameter  of  eye,  about  20  below  the  angle, 
dor  olivaceous  above;  sides  white,  but  not  silvery  j  lower  fins  some- 
oes  dusky.  Head  5;  depth  3-4.  D.  11;  A.  11;  scales  8-74-9.  L.  20 
3he8.  Great  Lakes  and  northward ;  the  best  known  and  most  highly 
lued  of  the  American  white-fishes.  This  species,  like  others  of  wide 
)tribation,  is  subject  to  considerable  variations,  dependent  on  food, 
Iters,  etc.    Feeds  on  minute  organisms. 

SalwM  clupeiformis  Mitchill,  Amer.  Month.  Mag.  ii,  321,  1818 :  Coregonus  albus  Le 
eur,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  231, 1818 :  Coregonua  albus  GUnther,  vi,  184,  and 
authors  generally:  Coregonus  richardaoni  Qilnther,  vi,  185:  Coregonus  aapidUHnius 
Btber,  vi,  186 :  Coregonua  latior  Gunther,  vi,  186 :  Coregonua  otaego,  the  "  Otsego  Lake 
88",  DeWitt  Clinton  Med.  &  Phil.  Register,  iii,  188.) 

fongne  with  about  three  series  of  small  teeth;  body  elongate,  compressed. 

II.  C.  labradorlcas  moh,—^^  Whiting'' ;  Musquaw  River  White  fiah. 

Body  rather  elongate,  compressed,  the  back  not  elevated.  Head 
ther  long  and  slender,  compress  3d.  Mouth  rather  small,  the  jaws 
ual,  the  maxillary  reaching  to  the  front  of  the  pupil.  Maxillary 
>ne  broad,  rather  short,  its  supplementary  piece  ovate.  Mandible 
aching  middle  of  eye.  Eye  large,  4J  in  head.  Supraorbital  bone 
Lrrow.  Gill-rakers  rather  long.  Bluish  black  above,  silvery  below; 
ales  with  dark  punctulations ;  fins  all  dusky.  Dorsal  fin  high  in 
)nt,  the  last  rays  short.  Heiul  4§;  depth  4J.  D.  11;  A.  11;  scales 
^-8.  L.  12  inches.  Great  Lake  region  to  the  lakes  of  the  Adi- 
ndacks  and  White  Mountains,  and  northeastward;  generally  abun- 
mt  in  cold,  clear  lakes. 

[Ri  hardson,  Fanna  Bor.-Amor.  iii,  206,  1836;  Gilnther,  vi,  176:  Coregonua  neohan- 
itouM  Prescott,  Amer.  Jouru.  Sci.  Arts,  xi,  342,  1851.) 

t Tongue  nearly  toothless;  back  not  elevated. 

M*  C*  liOyi  (Gill)  Jordan. — Lake  Moon-eye;  Ciaco  of  Lake  Michigan, 

*T  elongate,  compressed,  the  back  somewhat  elevated. 
m  intermediate  between  Coregonus  and  Argyrih 
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8omu8.  Mouth  rather  large,  terminal,  the  lower  jaw  evidently  shorter 
than  upper,  even  when  the  mouth  is  open;  tip  of  muzzle  rather  bluntly 
truncate;  umxillary  reaching  to  opposite  middle  of  pupil,  about  3  in 
head ;  mandible  extending  to  posterior  margin  of  pupil.  Supraorbital 
and  preorbital  narrow.  Eye  very  large,  3J  in  head.  Tongue  with 
traces  of  teeth.  Gill-rakers  slender,  about  25  below  the  angle,  rather 
long,  nearly  as  long  as  eye.  Pseudobranchiae  very  large.  Fius  low; 
free  margin  of  dorsal  very  oblique.  Color  bluish  above,  sides  and  be- 
lo\^  rich  silvery,  brighter  than  in  any  other  of  our  Coregoni^  much  as  in 
Hyodon  and  Albula.  Lateral  line  almost  straight.  Head  4J;  depth  4'|. 
D.  10;  A.  10 ;  scales  7-75-7.  L.  12  inches.  Deep  waters  of  Lake  Mich- 
igan, Lake  Ontario,  and  neighboring  lakes;  the  smallest  and  hand- 
somest of  our  CorcgonL  It  is  intermediate  in  its  relations  between  the 
typical  Goregoni  and  Argyrosomus. 

(Argyro8omu8  hoyi  (Gill,  MSS.)  Milner,  Kept.  U.  S.  Fish  Com.  1872-73,  86,  1874; 
Jordau,  Mau.  Vert.  ed.  2,  275.) 

••Lower  jaw  projecting ;  preniaxiUaries  narrow,  placed  more  or  less  horizontally. 
(Bo<ly  elongate,  subfusiform;   scales  small,  uniform,  cod  vex  behind.    (Jryjfr^ 
8omu8  Agassiz.*) 

493.  C.  merki  Gtlir. 

Steel-bluish  above,  with  many  dark  i)oints ;  belly  white ;  dorsal  and 
caudal  mostly  blackish;  pectorals  and  ventrals  tipi>ed  with  black;  eye 
blackish,  the  iris  silvery.     Body  rather  elongate,  compressed.    Form 
of  mouth  as  in  C.  artediy  the  lower  jaw  considerably  projecting;  max- 
illary broad,  with  rather  broad  supplementjil  bone,  three  times  as  long 
as  wide,  extending  to  middle  of  the  very  large  eye,  its  length  3  in  head; 
preorbital  extremely  narrow.    Length  of  mandible  somewhat  more  than 
least  depth  of  tail.     Teeth  none,  or  reduced  to  minute  asi)erities  on 
the  tongue.     Gill-rakers  numerous,  very  long  and  slender.     Dorsal 
very  high,  much  higher  than  long,  its  last  rays  rapidly  shortened,  the 
first  rays  twice  the  length  of  base  of  fin;  insertion  of  dorsal  midway 
between  snout  and  middle  of  adipose  fin.    Caudal  large,  well  forked ; 
anal  small;  ventral  inserted  under  middle  of  dorsal,  very  long,  J  lengtlx 
of  head;  pectoral  the  same  length.    Scales  as  in  C\  artedi.    Head  oy 
depth  5'^.     Eye  3  in  head.    D.  11;  A.  14;  V.ll;  scales  7-80-8.    Behr- 
ing's  Sea  to  the  north  shore  of  Siberia,  ascending  rivers;  lately  obtaine<X 
by  Dr.  Bean  in  Alaska. 

(Salmo  clH}>eoide8  Pnllas,  Zoogr.  Ross.  Asiat.  iii,  410;  not  CoregomuM 
c6i>^de;  Giiutber,  vi,  195.) 


'Agassiz,   Lake  Snperior,  150,  339:   type 
Mitchill,  =  Coregonus  artedi  Le  Sueur,    {ccpyt 
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49f  •  C«  aTtedi  Le  Suear. — Lake  Herring;  Cisco;  Michigan  Herring. 

Body  elongate,  compressed,  not  elevated.  Head  compressed,  rather 
pointed.  Month  rather  large,  the  maxillary  reaching  about  to  the 
middle  of  the  pupil,  about  3^  in  head ;  the  mandible  2^  in  head.  Pre- 
orbital  bone  long  and  slender;  suborbital  broad;  supraorbital  nearly 
as  long  as  eye,  about  4  times  as  long  as  broad.  Eye  4-5  in  head. 
Gill-rakers  verj^  long  and  slender,  as  in  Clnpeaj  as  long  as  eye,  25-30 
below  the  angle.  Bluish  black  or  greenish  above;  sides  silvery;  scales 
•rith  dark  specks.  Fins  mostly  pale,  the  lower  dusky  tinged.  Head 
l|;  depth  4 J.  D.  10;  A.  12;  scales  8-75  to  90-7.  L.  12  inches.  Great 
Lakes  and  northward  to  Alaska  and  Labrador;  very  abundant,  usually 
frequenting  shallow  waters.  In  numerous  small  lakes  in  Indiana  and 
Wisconsin  (Geneva,  Tippecanoe,  Oconomowoc,  etc.)  is  the  modified  var. 
nsco  (ArgyroHomus  aisco  Jordan,  Amer.  Nat.  1875,  136),  which  lives  in 
the  deep  waters,  coming  into  shallower  waters  to  spawn  in  December. 

(Coregonus  artedi  Le  Siieur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,231, 1318:  Coregonus  clupei- 
formis  GUnthcr,  vi,  19?,  and  of  nearly  aU  authors,  but  not  Salmo  clupeiforniia  of  Mitcli- 
iH:  Salmo  (Cortgonus)  harengus  Kichardson,  Fauna  Bor.-Amor.  iii,  210:  Salmo  {Corego-' 
mus)  luKidun  Richardson,  Fauna  Bor.-Amer.  iii,  207:  Coregonus  lucidua  GUnther,  vi,  198: 
CoregoHiiS  harengus  GUuther,  vi,  199.) 

€95.  €•  nlgriplonls  (Gill)  3 ox, —Blue-fin;  Black-fin, 

Boily  stout,  fusiform,  compressed.  Head  stout.  Mouth  large,  the 
lower  jaw  projecting.  Eye  rather  large,  longer  than  snout,  about  4 
in  head.  Teeth  very  minute,  but  appreciable  on  premaxillaries  and 
tongne.  Gill-rakers  very  numerous,  long  aud  slender.  Color  dark 
bluish  above;  sides  silvery,  with  dark  punctulations;  fins  all  blue- 
black.  Uead  4J;  depth  aj.  D.  10;  A.  12;  scales  9-88-7.  L.  18 
inches.  Deep  waters  of  Lake  Michigan ;  locally  abundant.  Larger 
tban  most  of  the  otlier  Coregoni.    Known  at  once  by  the  black  fins. 

{Argjprosomus  nigripinnis  (Gill,  MSS.)  Milner,  Kept.  U.  S.  Fish  Com.  1872-73,  87, 
I'^h'y  Jordan,  Man.  Vert.  275.) 

HBwly  short,  di^cp,  coniprftsscd,  shad-liko;  cnrvo  of  the  hack  similar  to  that  of  the 
hfUy;  scales  lar^^c,  notahly  hirger  forw.ards,  rather  closely  imhricated,  the 
posterior  margin  little  convex.     {AUoaomus  Jordan.*) 

4W.  C.  tolllbcc  li'nih.—Tullibce;  ''Mongrel  White  Fifth''. 

Body  short,  deep,  compressed,  shad-like,  the  dorsal  and  ventral 
corves  similar.  Caudal  peduncle  short  and  deep.  Head  conic,  com- 
pressed, mnch  as  in  C.  nignpinnis.    Mouth  large,  the  maxillary  as  long 


••~^—   lIiMi.  Vert.  eil.  2,  187S,  331:  typo  Coregonus  tullihce  Kich.     (ciAAo?,  other, 
ff.  body.) 
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as  the  eye,  extending  past  the  front  of  the  pupil,  its  sapplcmental  bone 
narrowly  ovat«,  with  proloQged  joint;  jaws  eqaal  when  dosed.  Eyo 
large,  as  long  as  snout,  4^  in  head.  Preorbital  narrow;  supraorbital, 
elongate,  rectangular.  Scales  anteriorly  considerably  enlarged,  their 
diameter  half  larger  than  the  diameter  of  those  on  the  caudal  i)edancle. 
Color  bluish  above;  sides  white,  punctate  with  fine  dots;  each  scale 
with  a  silvery  area,  these  forming  a  series  of  distinct  longitodinal 
stripes.  Head  4;  depth  3.  D.  11;  A.  11;  scales  8-74-7.  L.  18  inches. 
Great  Lakes  and  northward.    A  handsome  and  well-marked  species. 

(Salmo  (Coregonus)  tuUibee  Rich.  Fauna  Bor.-Amer.  iii,  201,  183G;  Giinther,  7{,199: 
Argyrosomue  tullibec  Jordau,  Man.  Vert.  361.) 

147.— THTJXIALIiUS  Cuvier. 
Oraylings. 

(Cavler,  R^gne  Aiiim.  ed.  2,  ii,  1829:  type  Salmo  thymallus  L.) 

Body  oblong,  compressed,  little  elevated.  Head  rather  short.  Month 
moderate,  terminal,  the  short  maxillary  extending  past  the  middle  of  the 
large  eye,  but  not  to  its  posterior  margin.  Teeth  slender  and  sparse  on 
the  maxillaries,  premaxillaries,  and  lower  jaw;  vomer  short,  with  a 
small  patch  of  teeth;  teeth  on  the  palatines;  tongne  toothless,  or 
nearly  so.  Gill-openings  wide.  Branchiostegals  7  or  8.  Gill-rakers 
short  and  rather  stiff.  Suborbital  and  prQorbital  bones  narrow. 
Scales  small  and  loose,  75-100  in  the  course  of  the  lateral  line.  Dorsal 
fin  very  long  and  high,  mostly  in  advance  of  the  ventrals,  of  about  20 
rays;  adipose  fin  small;  caudal  fin  forked;  anal  fin  small,  of  10-15 
rays.  Coloration  brilliant,  the  dorsal  with  red  or  blue  spots.  Pseu- 
dobranchiae  well  developed.  Air-bladder  very  large.  Pyloric  append- 
ages about  15,  Beautiful  fishes  of  the  fresh  wateriS  of  northern  regions. 
{Ot)fiaUoi;j  the  Greek  name  of  the  Grayling,  the  fish  having  the  odor  of 
thyme — Obixoq,) 

497*  X*  slg'tiifer  Richardson. — American  Grayling, 

Body  elongate,  compressed,  highest  under  the  anterior  portion  of  tha 
dorsal.  Head  rather  short,  subeonic,  compressed,  its  upper  outline  con- 
tinuous with  anterior  curve  of  the  back.  Mouth  moderate,  the  maxil- 
lary extending  to  below  the  middle  of  the  eye;  jaws  about  equaL 
Tongue,  in  the  young,  with  teeth  which  are  usually  absent  in  the  adolL 
Eye  quite  large,  about  3  in  head,  rather  longer  than  rnon^ 
to  the  interorbital  space.    Scales  moderate^ 
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6  nearly  straight.  A  small  bare  space  behind  isthmus.  Dorsal  fin 
tg  and  high,  its  length  rather  greater  than  the  depth  of  body,  its 
ght  varying,  greatest  in  the  males;  adipose  fin  rather  small;  anal 
small.  Gill-rakers  slender,  short,  about  11  below  the  angle.  Golor- 
>n  brilliant,  (in  var.  tricolor)  purplish  gray;  young  silvery;  sides  of 
id  with  bright  bluish  and  bronze  reflections;  sides  of  body  with 
ill,  black,  irregular  spots,  most  numerous  posteriorly  in  young  speci- 
es; ventral  fins  ornate,  dusky,  with  diagonal  rose-colored  lines;  dor- 
with  a  black  line  along  its  base,  then  a  rose-colored  one,  then  a 
ekish  one,  then  rose-colored,  blackish,  and  rose-colored,  the  last 
pe  continued  as  a  row  of  spots;  abo\e  these  is  a  row  of  dusky-green 
ts,  then  a  row  of  minute  rose-colored  spots,  then  abroad  dusky  area, 
middle  part  of  the  fin  tipped  with  rose;  anal  and  adipose  fins  dusky; 
tral  rays  of  caudal  pink,  outer  rays  dusky.  Head  4f ;  depth  4g. 
20;  A.  11;  seizes  8-90-9.  L.  18  inches.  Korthem  Michigan  to 
ntana,  northward  to  Alaska  and  the  Arctic  Ocean;  abounding  in 
ur,  cold  streams  in  suitable  locations.  Professor  Milner  (Kept.  U.  8. 
h  Com.  1872-73,  740,  et  seq,)  recognizes  three  distinct  species,  which 
nfto  us  rather  as  varieties  of  one  species.    These  are— 

.  siffnifer  Rich. 

'''rom  British  America  and  Alaska.  Has  the  scales  smaller,  (Lat.  1. 
,  the  maxillary  shorter,  and  the  head  rather  less  than  one-fifth  the 
gth;  the  dorsal  rays  are  perhaps  more  numerous,  and  the  fin  in  the 
les  much  higher. 

(ktregonus  aignifer  Rich.  Franklin^s  Joum.  1823,  711:  Sfllmo  (Thymallus)  eignifer 
\l  Fauna  Bor.-Amer.  iii,  190;  Glintlier,  vi,  202;  Milner,  Rept.  U.  S.  Fish  Com. 
1^73,  738.) 

r.  tricolor  Cope. — Michigan  Grayling. 

From  various  streams  in  the  northern  part  of  the  southern  peninsula 
Michigan.  Has  a  longer  head  than  the  preceding,  forming  a  little 
)re  than  one-fifth  the  length,  and  the  scales  larger,  90-92  in  the  lat- 
il  hne. 

Tkymallua  tricolor  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  186.'>,  80 :  ThymalluB  tricolor 
nther,  vi,  201:  Thyniallun  tricolor  Milner,  Rept.  U.  S.  Fish.  Com.  1872-^73,  739,  and 
late  writers  on  angling  generally.) 

'•  HOIItaiias  Milner. — Montana  Grayling, 

From  the  headwaters  of  the  Missouri.  Similar  to  tricolor ^  but  has  the 
<^  deepcTi  the  depth  being  about  4^  in  the  length. 

mkum$  MUner,  Rept.  U.  S.  Fish  Com.  1872-73,  741, 1874.) 
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14§.—STE  MODUS  Richardson. 
Inconntis. 

(Luciotrutta  -Guntlier.) 
(Richardson:  type  Salnio  mackcnzii  Rich.) 

Body  rather  elongate,  little  compressed.  Head  long,  the  deft  of  the 
mouth  wide.  Maxillary  long,  broad,  lanceolate,  extending  far  backward, 
lower  jaw  projecting  much  beyond  the  upper.  Dentition  very  feeble, 
the  teeth  extremely  small;  maxillary  toothless;  vomer,  palatines,  and 
tongue  with  narrow  bands  of  minute  villiform  teeth.  Gill-rakers  rigid, 
awl-shaped,  rough  interiorly.  Branchiostegals  10.  Pyloric  coeca  in 
great  number.  Dorsal  fin  moderate,  over  ventrala;  anal  rather  long; 
caudal  forked.  Scales  moderate.  Coloration  silvery.  Migratory  trout 
of  large  size,  inhabiting  the  streams  of  Arctic  America  and  Asia. 
(<rr/vf>?,  narrow;  6000-:^  tooth.) 

498*  S«  maCikenzit  Richardson. — Inconnu, 

Body  elongate,  subterete.  Head  long  and  compressed,  with  flattened 
vertex.  Eye  moderate.  Preopercle  much  curved.  Dorsal  fin  nearer 
caudal  than  snout.  Bluish  above;  sides  silvery,  as  in  the  C<Mqo%1 
Head  3 J.  B.  10;  D.  13;  A.  15;  scales  11-106-10.  Mackenzie's  River 
and  its  tributaries. 

(Sal mo  mackt'n:ii  Richardson,  Franklin^s  Journ.  1823,  707 :   Lucloinitta  macken:\n 
GUuther,  vi,  1()4.) 

149.— ONCORIiriVCfilUS  Suckley. 
Pacific  iSahnons. 

(Sufkloy,  Ann.  Lye.  Nut.  Hiat.  X.  Y.  I80I,  312:  typo  Satmo  arouleri  Rich.) 

Body  elongate,  subiusiform  or  compressed.  Mouth  wide,  tbe  maxil- 
lary long,  lanceolate,  usually  extending  beyond  the  eye;  jaws  with 
moderate  teeth,  which  become  in  the  adult  male  enormously  enlarged 
in  front.  Vomer  long  and  narrow,  flat,  with  a  series  of  teeth  both  on  tbe 
head  and  the  shaft,  the  latter  series  comparatively  short  and  weak; 
palatines  with  a  series  of  teeth;  tongue  witji  a  marginal  series  on  each 
side;  teeth  on  vomer  and  tongue  often  lost  with  age;  no  teeth  on  tlie 
hyoid  bone.  Branchiostegals  more  or  less  increased  in  number.  Scales 
moderate  or  small.  Dorsal  fin  moderate;  anal  fin  comparatively  elon- 
gate, of  11-20  rays.  Pyloric  appendages  in  increased  number.  Gill- 
rakers  rather  numerous.  Ova  large.  Sexual  peculiarities  very  strongly 
developed ;  the  snout  in  the  adult  males  in  summer  and  fiiU  greatif 
distorted ;  the  premaxillaries  prolonged,  hooking  over  tfa» 
which  in  turn  is  greatly  elongate  and  somewha;^ 


i 
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teeth  on  these  bones  also  greatly  enlarged.  The  body  becomes  deep 
ftnd  compressed ;  a  fleshy  homp  is  developed  before  the  dors4Jtl  fin,  and 
the  scales  of  the  back  become  imbedded  Id  the  flesh.  The  flesh,  which 
is  red  and  rich  in  spring,  becomes  dry  and  x>oor.  Salmon,  mostly  of 
large  size,  ascending  the  rivers  tributary  to  the  North  Pacific  in  North 
^erica  and  Asia,  spawning  in  the  fall.  Only  five  species  are  certainly 
mown.  (^7'xoc,  hook;  fifjyx^'^i  snout.) 
The  species  may  be  divided  as  follows : 

^GiU-raken  comparatively  short  and  few  (20  to  25  in  nnmber). 

c  Scales  very  small,  more  than  200  in  a  longitudinal  series. gcrbumiha. 

ma.  Scales  medinm,  about  i45  (138-155)  in  a  longitudinal  series;  pyloric  cceca  about 
150. 

h.  Anal  rays  13  or  14 ;  black  spots  small  or  obsolete. ;  B.  13-14 Jteto. 

M.  Anal  rays  about  16;  back  and  upper  fins  with  black  spots;  B.  15-19.. cAowidia. 
mam.  Scales  comparatively  large,  about  130  (125-135)  in  a  longitudinal  series ;  pylorio 

coBca  50-SO ki9uick. 

'* Gill-rakers  comparatively  long  and  numerous  (30-40  in  number);  scales  large;  lat. 
L  about  130 mtrha. 

GiU-rakers  comparatively  short  and  few  (20-25  in  number), 
a.  Scales  very  small,  more  than  200  in  a  longitudinal  series. 

I#9«  O*  iTOrbuscha  (Walb.)  Gill  &,  Jordan.— Hum|)&acX;  Salmon;  Saddo;  Solia; 
Qorhuscha;  Dog  Salmon  (Alaska). 

Color  blaish ;  sides  silvery ;  back  posteriorly,  adipose  fin,  and  tail 
nth  numerous  black  spots;  fall  males  red,  more  or  less  blotched  with 
irownish.  Body  rather  slender,  in  the  female  plamp  and  symmetrical, 
n  the  fall  males  very  thin  and  compressed,  with  the  fleshy  dorsal 
lump  much  developed  and  the  jaws  much  elongated,  strongly  hooked, 
md  with  extravagant  canines  in  front.  Ventral  appendage  half  the 
eugth  of  the  fin.  B.  11-12.  Gill- rakers  134-16.  A.  (developed  rays) 
L5;  D.  11;  scales  215  (210-240),  those  of  the  lateral  line  hirger,  170. 
Pyloric  cceca  very  slender,  about  180.  Weight  3-6  pounds.  Pacific 
^oast  and  rivers  of  !N'orth  America  and  Asia  from  Oregon  northward; 
lot  rare;  occasionally  taken  in  the  Sacramento.  Known  at  once  by 
the  very  small  size  of  the  scales. 

{Salnto  gorhuMcha  Walbaum,  Artedi  Pise.  1792,  69:  Salmo  proteus  Pallas,  Zoogr.  Ross, 
^liat.  iii,  376 :  Salmo  gibber  Bloch  &,  Scbneider,  409 :  Oncorhynchm  proteus  Glinther,  yi, 
157 :  Salmo  proteus  Sucklcy,  Monogr.  Salmo,  97 ;  Jordan,  Proc.  U.  S.  Nat.  Mns.  i,  71, 
1878:  Salmo  scouleri  Rich.  Fauna  Bor.-Amer.  iii,  158.  Oncorhifnchus  soouleri  GUntber, 
vi,158.) 

■«.  Scalet  medium,  about  145  (138-155)  in  a  longitndinal  series;  pyloric  CGSca  about  150. 
h.  Anal  rays  13  or  14 ;  black  spoto  small  or  obsolete. 

(Walbaum)  Gill  &  Jordan. — Dog  Salmon;  Hay-ko;  Le  Kai  Salmon. 

'^i  sides  paler^  little  Instrons;  back  and  sides  with  no 
iffo.  16 ^20 
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defined  spots,  bat  only  fine  specklings,  which  are  often  entirely  obeo- 
lete;  head  dusky,  scarcely  any  metallic  lustre  on  head  or  tail;  caudal 
dusky,  plain,  or  very  finely  maculate,  its  edge  usually  distinctly  black- 
ish; fins  all  mostly  blackish,  especially  in  males;  breeding  males  generally 
blackish  above,  with  sides  brick-red,  often  barred  or  mottled.  OeDeral 
form  of  the  Quinnat,but  the  head  proportionately  longer,  more  depressed 
and  pike-like ;  the  preopercle  more  broadly  convex  behind,  and  the  max- 
illary extending  considerably  beyond  eye.  Oill-rakers  few,  coarse,  and 
stout,  as  in  the  Quinnat.  Accessory  pectoral  scale  short,  not  half  the 
length  of  fin.  Head  4;  depth  4.  D.  9;  A.  13-14;  scales  about  28-150- 
30;  B.  13  or  14,  rather  broad;  gill-rakers  9  +  15;  pyloric  coBca  140-185; 
weight  about  12  pounds.  San  Francisco  to  Kamtschatka,  ascending  all 
streams  in  the  fall,  and  spawning  at  no  great  distance  from  the  sea; 
abundant  in  Behring's  Straits.  At  the  time  of  its  run  the  males  of  this 
species  are  much  distorted  and  the  flesh  has  little  value. 

(Salmo  keta  vel  Kayko  Walbaom,  Artedi  Pise.,  1792, 72:  Salnu^  beta  vel  Ea^ho  Bloch 
&,  Schneider,  1801, 407:  Salmo  lagooephalua  Pallas,  Zoogr.  Ross.  Asiat.  iii,  372, 1811-'31: 
Salmo  oanis  Suckley,  Ann.  Lye.  Nat.  Hist.  K.  T.  1858,  9,  and  Monogr.  Salmo,  101:  Oi- 
corhynchus  lagooephalua  QUnther,  yi,  161.) 

hb.  Anal  rays  about  16 ;  back  and  upper  fins  with  black  spots. 

501.  O.clioalcha  (Walb.)  J.  &G.— Qumna^iSaliium;  King  Salman;  Colmm^Sil- 
mon;  Sacramento  Salmon ;  Chinnook  Salmon ;  Tyee  Salman;  Fall  Salmon  (mak); 
Spring  Salmon;  Winter  Salmon ;  Saw-kwey;  Chouicka, 

Color  dusky  above,  often  tinged  with  olivaceous  or  bluish;  sides  and 
below  silvery;  head  dark  slaty,  usually  darker  than  the  body  and  little 
si)otted;  back,  dorsal  fin,  and  tail  usually  profusely  covered  with  round 
black  spots  (these  are  sometimes  few,  but  very  rarely  altogether  wan^ 
Ing) ;  sides  of  head  and  caudal  fin  with  a  peculiar  metallic  tin-colored 
lustre;  male,  about  the  spawning  season  (October)  blackish,  more  or 
less  tinged  or  blotched  with  dull  red.      Head  conic,  rather  pointed 
in  the  females  and  spring  males.    Maxillary  rather  slender,  the  small 
eye  behind  its  middle.    Teeth  small,  longer  on  sides  of  lower  jaw  thaB 
in  front;  vomerine  teeth  very  few  and  weak,  disappearing  in  the  maleB- 
In  the  males  in  late  summer  and  fall,  the  jaws  become  elongate  aK>^ 
distorted,  and  the  anterior  teeth  much  enlarged,  as  in  the  related  sp^ 
cies.     The  body  then  becomes  deeper,  more  compressed,  and  arch^ 
at  the  shoulders,  and   the  color  nearly  black.     Preopercle   and  o^ 
ercle  strongly  convex.    Body  comparatively  robust,  its  depth  greater 
near  its  middle.    Yentrals  inserted  behind  middle  of  dorsal,  ventre^ 
appendage  half  the  length  of  the  fin ;  caudal,  as  usual  in  this  genni^ 
strongly  forked,  on  a  rather  slender  caudal  pedunde.    Fledi  red 
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rich  in  spriDgy  becoming  paler  in  the  fkll  as  the  spawning  season 
^ypioaches.  Head  4 ;  depth  4.  B.  15-16  to  18-19,  the  number  on  the 
two  sides  always  nnlike.  D.  11 ;  A.  16.  Gill-rakers  usually  9  +  14 
(i.  e.y  0  above  the  angle  and  14  below).  Pyloric  ccBca  140-185.  Scales 
Qsnally  27-140-29,  the  number  in  a  longitudinal  series  varying  from 
140-155,  and  in  California  specimens  occasiooally  as  low  as  135.  Yerte- 
brffi  66.  L.  36  inches.  Usual  weight  in  the  Columbia  Biver  22  pounds, 
dsewhere  16-18  pounds,  but  individuals  of  70-100  pounds  have  been 
taken.  Ventura  Biver  to  Alaska  and  Northern  China,  ascending  all 
large  streams;  especially  abundant  in  the  Columbia  and  Sacramento 
Bivers,  where  it  is  the  principal  salmon.  Upwards  of  30,000,000  pounds 
ue  now  taken  yearly  in  the  Columbia  Biver.  It  ascends  the  large 
itreams  in  spring  and  summer,  moving  up,  without  feeding,  until  the 
spawning  season,  by  which  time  many  of  those  which  started  first  may 
have  travelled  more  than  a  thousand  miles.  After  spawning,  most  or 
Edl  of  those  which  have  reached  the  upper  waters  perish  firom  ex- 
haustion. It  is  by  far  the  most  valuable  of  our  salmon.  It  has  lately 
been  introduced  into  many  eastern  streams. 

(SalwM  UhawytBcha*  Walbaam,  Artedi  Pise.  1792,  71 :  Salmo  arientali$  Pallaa,  Zoogr. 
Rofls.  Asiat.  iii,  367, 1811-^31:  Salmo  quinnat  Rioli.  Fauna  Bor.-Axner.  iii,  219,  and  of 
writeiB  generally:  Oncorkynekus  quinnat  Giiuther,  yi,  158:  On^wrhynekus  orientalit 
Giiniher,  vi,  159 :  OncorhifnchuB  quinnat  Jordan,  Proc.  U.  S.  Nat.  Mas.  i„  69 :  Fario 
Mrgjfreus  Girard,  Acad.  Nat.  Sci.  Phlla.  1856,  218:  Salmo  quinnat,  oonfiuenfu%  and 
argyreus  Sackley,  Monogr.  Salmo,  105, 109, 110:  Salmo  taohawytsoha  Bloch  &  Schneider, 
1S01,407.) 

MA.  Scales  comparatively  large,  aboat  130  (125-135)  in  a  longitudinal  series;  pyloric 
ccDca  50-80. 

M9.  O.  kisotch  (Walb.)  Jor.  <&  Gilb.— 5t2v0r  Salmon;  Kiautdi;  Skowiiz;  Hoopid 
Salmon;  Coho  Salmon;  Bielaya  Ryha, 

Bluish  green;  sides  silvery,  with  dark  punctulations;  no  spots  except 
a  few  rather  obscure  on  top  of  head,  back,  dorsal  flu,  adix)ose  flu,  and 
ftie  rudimentary  upper  rays  of  the  caudal;  rest  of  the  caudal  fin  un- 
spotted; x'^c^^^^sdiis^y^^^^^y  anal  with  dusky  edging;  sides  of  head 
without  the  dark  coloration  seen  in  the  Quinnat ;  males  mostly  red  in 
fidl,  and  with  the  usual  changes  of  form.  Body  rather  elongate,  com- 
jnressed*  Head  short,  exactly  conical,  terminating  in  a  bluntly  pointed 
snout,  which  is  longer  and  broader  than  the  lower  jaw.  Head  shorter 
than  in  a  young  Quinnat  of  the  same  size.  Interorbital  space  broad 
and  strongly  convex.  Opercle  and  preopercle  strongly  convex  behind ; 
the  preopercle  very  broad,  with  the  Iowqt  limb  little  developed.    Cheeks 

*  A  barbarous  spelling  of  the  word  ^^chowcka"  which  we  have  thought  proper  to 
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broad.  Eye  quite  small,  mnch  smaller  than  in  yonng  Quinnat  of  the 
same  size.  Suborbital  very  narrow,  with  a  row  of  mncoas  pores  along 
its  surface.  Maxillary  slender  and  narrow,  but  extending  somewhat 
beyond  the  eye.  Teeth  very  few  and  small,  only  two  or  three  on  the 
vomer;  those  on  tongue  very  feeble.  Gill-rakers  10+13,  rather  long 
and  slender,  nearly  as  long  as  eye,  toothed.  Fins  smalL  Pectorals 
and  ventrals  short,  the  ventral  appendage  three-fifths  the  length  of  the 
fin;  caudal  strongly  forked,  on  a  slender  peduncle.  Head  4;  depth  4. 
B.  13-14.  Pyloric  cceca  very  few  and  large,  63  (45-80);  scales  25-127- 
29.  D.  10;  A.  13-14  (developed  rays).  L.  15  inches.  Weight  M 
pounds.  A  small  salmon,  ascending  streams  in  the  fall  to  no  great  dis- 
tance.   Abundant  from  San  Francisco  northward. 

{Salmo  kisutch  Walbaam,  Artedi  Pise.  179*2,  70:  Salmo  kysutHih  Bloch  d^  Schneider, 
1601,  407:  Salmo  aanguinolentua  Pallas,  Zoogr.  Boss.  Asiat.  iii,  379:  Onoorhjfmekui  mh- 

guinolentus  Glinthor,  vi,  IGO:  Oncjrhifnchus  lyoaodon  Giinther,  vi,  155,  in  part:  Salmo 
ncouleri  Snckley,  Monogr.  Salmo,  94 :  Salmo  tsuppitch  Richaidson,  FauDa  Bor.-Amer. 
iii,  224,  18:^:  Salmo  i8uppit<:h  Gttnther,  yi,  118  (not  of  Jordan,  Proc.  U.  8.  Nat.  Mns.!, 
72,  l&7Sf  =  Salmo purpurataa) ;  Oncorhynchus  Uuppitchf  Jordan,  Forest  and  Stream,  Sep- 
tPiiiberlO,  1880,  130.) 

**  Gill-rakers  comparatiyclv  long  and  namerons  (30  to  40  in  nnmber);  scales  laiige, 
in  about  130  series. 

503.  O.  nerka  (Wulbaum)  Gill  &  Jordsku.—Blwf'bacik  Salmon;  Bed-JUk;  Firasei'i 

liiver  Salmon;  Sugk-eye  Salmon;  Krasnaya  Byba, 

Color  clear  bright  blue  alcove;  sides  silvery,  this  hue  overlying  the 
blue  of  the  back ;  lower  fins  pale,  upper  dusky  j  no  spots  anywhere  in 
adults  in  sx)rin^;  the  young  with  obscure  black  spots  above;  males 
deep  crimson  red  in  the  fall ;  the  fins  blackish,  the  caudal  then  often 
speckled  with  black;  young  breeding  males  ('^JSuenwerZyi")  often  sharply 
spotted.     Body  elliptical,  rather  slender.     Uead  short,  sharply  conic^ 
pointed,  the  lower  jaw  included.     Maxillary  rather  thin  and  small,  ex- 
tending beyond  eye.    Teeth  all  quite  small,  most  of  them  freely  mova- 
ble; vomer  with  about  G  weak  teeth,  which  grow  larger  in  fall  males,  in^ 
stead  of  disappearing.    Preopercle  very  wide  and  convex;  operclo  very 
short,  not  strongly  convex.     Preopercle  more  free  behind  than  in  O* 
chonwha.   Ventral  scale  about  half  the  length  of  the  fin;  caudal  fin  n.ir- 
row,  widely  forked;  anal  fin  long  and  low;  dorsal  low.    Flesh  deep  red- 
Males  becoming  extravagantly  hook -jawed  in  the  fall,  the  snoot  being 
then  prolonged  and  much  raised  above  the  level  of  rest  of  head,  the 
lower  jaw  produced  to  meet  it.    Mandible  IJ  in  head,  in  fall  maleS|  IJ  in 
females;  snout  2^  in  head,  in  fall  males,  3.^  in  females.    Head  4;  depth  4. 
Gill-rakers  as  long  as  eye,  more  numerous  than  in  any  other  of  our  sal- 
mon,  usually  lG-23.     B.  14+13.     D.  11;  A.  14;  scales  20-133-20; 
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pyloric  c<Bca  75-95.  YertebnB64.  L.  24  inches.  Weight  4  to  8  ponnds. 
Columbia  Biver  to  Kamtschatka;  generally  abundant,  esx>ecially  north- 
ward; ascending  streams  in  spring  to  great  distances,  and  often  fre- 
quenting mountain  lakes  in  fall,  spawning  In  their  small  tributaries;  one 
of  the  most  graceful  of  the  Salmonidcey  scarcely  inferior  to  the  Quinnat 
when  fresh,  but  the  flesh  more  watery  and  less  valuable  when  canned. 

(8alwM  ncrka  Walbanm,  Artedl,  Pise.  1792, 71 :  Salmo  nerka  Bloch  &>  Schneider,  1801, 
417:  Salmo  lycaodan  Pallas,  Zoogr.  Ross.  Asiat.  iii,  370:  Salmo  japanefuia  PaUas,  1.  c: 
f  iSolaio  dernuUinui  and  oonsuettu  Ricliardson,  Voyage  Herald,  Zool.  167,  168  (probably 
0.  faCa):  Salmo  pauddena  BichaTdson,  Faana  Bor.-Amer.  iii,  222:  Oncorhynchua  Itfcaodon 
pt.  and  O.  pauddenB  Gtiniher,  vii,  155,  158:  Salmo  cooperiy  pauddena,  warreni,  and 
Hdkardif  Buckley,  Monogr.  Salmo,  92,  et  aeq,;  Jordan,  Man.  Vert.  357 ;  Jordan,  Proc. 
U.  8.  Nat.  Mas.  1,71,  1878:  Salmo  kannerlyi  Snckley,  Ann.  Lye.  Nat.  Hist.  N.  T.  vii, 
207, 1861y  and  Monogr.  Salmo,  145  (yonng  male  or  grilse,  in  breeding  season) :  Salmo 
kmnerlyi  Giinther,  vi,  120:  ffypaifario  kennerlyi  Gill,  Proc.  Acad.  Nat.  Set.  Phila.  1862, 
330:  Omcorhynehua  kennerlyi  Jordan,  Man.  Vert.  357,  and  in  Proc.  U.  S.  Nat.  Mas.  i, 
72, 1878:  f  Salmo  tapdiama,  arabatachf  and  melampterua  Cuv.  &  VaL  zxi,  314-6.) 

ISO* — SAIilQLO  Linnaoas. 

Salmons. 

(Artedi;  Linnnas,  Syst.  Nat. :  type  Salmo  aalar  L.) 

Body  elongate,  somewhat  compressed.  Month  large;  jaws,  palatines, 
and  tongne  toothed,  as  in  related  genera;  vomer  flat,  its  shaft  not  de- 
pressed, a  few  teeth  on  the  chevron  of  the  vomer,  behind  which  is  a 
somewhat  irregular  single  or  double  series  of  t^eth,  which  are  some- 
times deciduous  with  age.     Scales  large  or  small,  110-200  in  a  longitu- 
dinal series.    Dorsal  and  anal  fins  short,  of  about  11  rays  each;  caudal 
fin  truncate,  emarginate,  or  forked,  its  peduncle  comparatively  stout. 
Sexual  peculiarities  variously  developed ;  the  males  in  typical  species 
with  the  jaws  prolonged  and  the  front  teeth  enlarged,  the  lower  jaw 
being  hooked  upwards  at  the  end  and  the  upper  jaw  emarginate  or  per- 
forate.   In  some  species  these  peculiarities  are  little  marked.    Species 
of  moderate  or  large  size,  black-spotted,  abounding  in  the  rivers  and 
lakes  of  Northern  America,  Asia,  and  Europe;  one  or  two  Atlantic 
species  marine  and  anadromous.    The  non-migratory  species  (subgenus 
Fario)  are  in  lioth  continents  extremely  numerous,  closely  related,  and 
difficult  to  distinguish.    The  excessive  variations  in  color  and  form  have 
given  rise  to  a  host  of  nominal  species.     European  writers  have  de- 
scribed numerous  hybrids  among  the  various  species  of  SalmOj  real  and 
nominal,  found  in  their  waters;  as  also  among  the  various  European 
Cyprinidce.    We  have  thus  far  failed  to  find  the  slightest  evidence  of 
uiy  hybridism  either  among  our  American  Salmonidce  or  CyprinidaSy 
in  a  state  of  nature.     Puzzling  aberrant  or  intermediate  sx>ecimens 
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certainly  occur,  but  such  are  not  necessarily  "hybrids.**    {BaJmOj  the 
Latin  name  of  8,  salary  originally  firom  aaliOj  to  leap.) 

The  following  observations  on  the  species  of  trout  are  taken,  with 
some  slight  abridgment  and  alteration,  firom  Dr.  Giinther's  aoooantof 
this  family  (Gat.  Fish.  Brit.  Mus.  vi) : 

There  is  no  otber  group  of  fishes  which  offers  so  many  difflcnltles  to  the  iehth^l- 
ogist,  with  regard  to  the  distinction  of  the  species,  us  well  as  to  certain  points  ia 
their  life  history,  as  this  genus.  *  *  *  The  almost  infinite  yariations  of  these  fishes 
are  dependent  on  age,  sex,  and  sexual  development,  food,  and  the  properties  of  tho 
water.  *  *  •  The  coloration  is,  first  of  all,  subject  to  variation,  and  consequently 
this  character  but  rarely  assists  in  distinguishing  a  species,  there  being  not  one  which 
would  show  in  all  stages  the  same  kind  of  coloration.  The  young  in  all  the  species 
of  this  genus  are  barred,  and  this  is  so  constantly  the  case  that  it  may  be  used  as  i 
generic  or  even  as  a  family  character,  not  being  peculiar  to  Salmo  alone,  but  akw  to 
Thymallua  and  probably  to  Coregonus,  The  number  of  bars  is  not  quite  constant,  bat 
the  migratory  trout  have  two  (or  even  three)  more  than  the  river-trout.  When  the 
Salmonea  have  passed  this  '*  parr"  state,  the  coloration  becomes  much  diversified.  The 
males,  especially  during  and  immediately  after  the  spawning  time,  are  more  Id- 
tensely  colored  and  variegated  than  the  females,  specimens  not  mature  retaining  i 
brighter  silvery  color,  and  being  more  similar  to  the  female  fish.  Food  appears  to 
have  less  influence  on  the  coloration  of  the  outer  parts  than  on  that  of  the  flesh : 
thus,  the  more  variegated  specimens  are  frequently  out  of  condition,  whilst  well-fed 
individuals,  with  pinkish  flesh,  are  of  more  uniform  though  bright  colors.  *  •  * 
The  water  has  a  marked  influence  on  the  colors.  Trout  with  intense  ooellated  spots 
are  generally  found  in  clear,  rapid  rivers  and  in  alpine  pools ;  in  the  large  lakes,  with 
pebbly  bottom,  the  fish  are  bright  silvery,  and  the  ocellated  spots  are  mixed  with  or 
replaced  by  X-^i^^P^^l  black  spots ;  in  dark  holes,  or  lakes  with  peaty  bottom,  thej 
often  assume  an  almost  unifonu  blackish  coloration. 

The  brackish  or  salt  water  has  the  effect  of  giving  them  a  bright-silvery  coat, 
without  or  with  few  spots,  none  of  them  ocellated.  With  regard  to  size,  the  various 
species  do  not  present  an  equal  amount  of  variation.  Size  appears  to  depend  on  the 
abundance  of  tho  food  and  the  extent  of  the  water.  Thus,  the  migratory  speeiee 
do.  not  appear  to  vary  considerably  in  size,  because  they  find  the  same  conditions  in 
all  the  localities  inhabited  by  them.  A  widely-spread  species,  however,  like  Sal^ 
fario  (or  in  America,  Salmo  purpuralHs)^  when  it  inhabits  a  small  mountain  ikwI,  with 
scanty  food,  never  attains  a  weight  of  8  ounces,  while  in  a  large  lake  or  river,  whcte 
it  finds  an  abundance  of  food,  it  attains  to  a  weight  of  14  or  16  pounds.  Such  large 
river-trout  are  frequently  named  or  described  as  Salmon-trout,  BnU-trout,  Steel-heads, 
etc. 

The  proportions  of  the  various  parts  of  the  body  to  one  another  vary  exceeding^Ti 
in  the  same  species,  with  age,  sex,  and  condition. 

The  fins  vary  to  a  certain  degree.  The  variation  in  the  number  of  rays  in  any  ^>^* 
genus  (except  Oncorhynchus)  is  inconsiderable,  and  of  no  value  for  specific  distinctl  ^^^' 
Although  some  species  appear  to  be  distinguished  by  a  comparatively  low  donal 
anal  fin,  yet  the  proportion  of  tho  height  of  these  fins  to  their  length  is  a  rather 
certain  character.  lu  most  of  the  species  th(^  fin-rays  are  longer  during  the  si 
growth  or  development.  The  caudal  fin  especially  undergoes  changes  with 
Young  specimens  of  all  species  have  this  fin  more  or  less  deeply  excised,  so  that 
yonng  of  a  species  which  has  tho  caudal  emarginate  throughout  life  is  dis 
guisheil  by  a  deeiH*r  iueisiou  of  the  fin  from  the  young  of  a  species  which 
truncate  in  the  young  state.  The  individuals  of  tho  same  8X>eGie8  do  not  all 
to  maturity  at  tho  some  size. 


48.   SALMONIDiS — fiALMO.  811 

FliiaUyyto  complete  onr  enameniiion  of  theeeynriable  oliaraoteny  we  mast  mention 
thftt  in  old  males,  during  and  after  the  spawning  season,  the  skin  on  the  back  becomes 
thickened  and  spongy,  so  that  the  scales  are  qnite  invisible  or  hidden  in  the  skin. 

After  this  eorsory  review  of  variable  characters,  we  pass  on  to  those  which  we  have 
iMUid  to  be  oonstanc  in  numbers  of  individuals,  and  in  which  it  is  difficult  to  perceive 
Bgns  of  modification  due  to  external  circumstances. 

8neh  characters,  according  to  the  views  of  the  zo61ogists  of  the  present  age,  are 
mfficient  for  the  definition  of  species ;  at  all  events,  in  every  description  they  ought 
to  be  noticed,  and  the  confused  and  unsatisfactory  state  of  our  knowleflge  of  Sal- 
monoids  is  chiefly  caused  by  authors  having  |»aid  attention  to  the  more  conspicuous 
but  unreliable  characters,  and  but  rarely  noted  one  of  those  which  are  enumerated 


I.  The  form  of  the  preoperculum  of  the  adult  fish. 

S.  The  width  and  strength  of  the  maxillary  of  the  adult  fish.  In  young  specimens 
and  in  females  the  maxillary  is  proportionately  shorter  than  in  the  adult. 

3.  The  size  of  the  teeth,  those  of  the  premaxillaries  excepted. 

4.  The  arrangement  and  permanence  of  the  vomerine  teeth. 

6).  The  development  or  absence  of  teeth  on  the  hyoid  bone.  In  old  examples  these 
•le  often  lost,  and  their  absence  in  a  species  usually  provided  with  them  is  not  un- 
ecmimon. 

d.  The  form  of  the  caudal  fin  in  specimens  of  a  given  size,  age,  or  sexual  develop- 
ment. 

7.  The  size  of  the  scales,  as  indicated  by  counting  the  number  of  transverse  rows 
above  the  lateral  line.  The  scales  of  the  lateral  line  are  always  more  or  less  enlarged 
Of  irregular  and  the  number  of  scales  should  be  ascertained  higher  up ;  this  is  one  of 
the  most  constant  and  valuable  of  all  the  specific  characters. 

8.  A  great  development  of  the  pectoral  fins,  when  constant  in  a  number  of  speci- 
aeoa  finom  the  same  locality. 

9.  The  number  of  vertebrss.  » 

10.  The  number  of  pyloric  cobca. 

II.  The  number  of  gill-rakers. 

The  species  may  be  divided  as  follows : 

*Marine  salmon,  anadromous,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1.  L20) ;  caudal  well 
forked,  truncate  in  old  individuals;  no  hyoid  teeth;  sexual  differences 
strong ;   breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper 

jaw  emarginate  or  perforate  to  receive  its  tip  (Salmo) salar. 

'*  River  salmon,  not  anadromous,  with  the  vomerine  teeth  largely  developed,  those  on 
the  shaft  of  the  bone  numerous,  persistent,  in  one  zigzag  row  or  two  alter- 
nating rows;  sexual  differences  not  strongly  marked,  the  male  with  the 
premaxillaries  somewhat  enlarged.    (Fario  Valenciennes.) 
a.  Hyoid  bono  entirely  toothless. 
k  Scales  large,  120-150  in  a  longitudinal  scries. 

e.  Caudal  fin  forked iridetu, 

ee.  Caudal  fin  truncate gairdneri. 

hb.  Scales  small,  165-205  in  a  longitudinal  series. 

d.  Caudal  fin  truncate spilurtu, 

ma,  Hyoid  bone  with  a  narrow  band  of  small  teeth  (often  lost);  scales  small  (lat.  1. 
155  to  190) purpuratuB. 

*  Marine  salmon,  anadromous,  with  the  vomerine  teeth  little  developed,  those  on  the 
shaft  of  the  bone  few  and  deciduous;  scales  large  (Lat.  1. 120) ;  caudal  fin  well 
forked,  truncate  in  old  individuals ;  no  hyoid  teeth ;  sexual  differences  strong ; 
breeding  males  with  the  lower  jaw  hooked  upwards,  the  upper  jaw  emargi- 
nate or  perforate  to  receive  its  tip.    {Salmo,) 


• 
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504*  8.  salar  LiniuBus. — Common  Atlantie  Salman. 

Body  moderately  elongate,  symmetrical,  not   greatly  eompioMei 
Head  rather  low.    Mouth  moderate,  the  maxillary  reaching  just  past 
the  eye,  its  length  2^-3  in  head ;  in  young  specimens  the  maxillary 
is  proportionately  shorter.    Preoperculum  with  a  distinct  iower  limb, 
the  angle  rounded.     Scales  comparatively  large,  rather  largest  pos- 
teriorly, silvery  and  well  imbricated  in  the  young,  becoming  imbed- 
ded in  adult  males.    Coloration  in  the  adult  brownish  above,  the  Bides 
more  or  less  silvery,  with  numerous  black  spots  on  sides  of  head, 
on  body,  and  on  fins,  and  red  patches  along  the  sides  in  the  males; 
young  specimens  (parrs)  with  about  11  dusky  cross-bars,  besides  blaek 
spots  and  red  patches,  the  color,  as  well  as  the  form  of  the  head 
and  body,  varying  much  with  age,  food,  and  condition;  the  blaek  spots 
in  the  adult  often  X-shaped  or  )OC'Shaped.     Head  4;  depth  4.    B.  11; 
D.  11;  A.  9;   scales  23-120-21;   vertebrsB  60;   pyloric  c<Bca  about  65. 
Weight  15-40  pounds.    Xorth  Atlantic,  ascending  all  suitable  riven 
in  Northern  Europe  and  the  region  north  of  Gape  God;  sometimes  per- 
manently land-locked  in  lakes,  where  its  habits  and  coloration  (bat  no 
tangible  specific  characters)  change  somewhat,  when  it  becomes  (in 
America)  var.  sebago.     One  of  the  best  known  and  most  valued  of 
food-fishes. 

(Linnieus,  Syst.  Nat. ;  Giinther,  vi,  11,  and  of  nearly  allanthors:  Salmogloveri  Ginrd, 
Proc.  Acad.  Nat.  Sci.  Pbila.  1854, 85 :  Saltno  sebago  Girard,  Proo.  Acad.  Nat.  Sci.  Phila. 
1853,  380;  Suckley,  Muno^r.  Salmo,  143:  Salmo  sebago  and  gloveri  Giinther,  vi,  153.) 

**  Biver  salmon,  not  anadromous,  -with  tlio  vomerine  teeth  largely  developed,  those 

on  the  shaft  of  the  bone  nunierons,  persistent,  in  one  zigzag  row  or 
two  alternating  rows;  sexual  differences  not  strongly  marked,  tbe 
males  with  the  premaxillaries  somewhat  enlarged;  flesh  often  pol^ 
(Fario  Valenciennes*). 

a.  Hyoid  bone  entirely  toothless  (tongno  with  teeth  as  asaal). 
b.  Scales  large,  in  120-150  series, 
c.  Caudal  fin  forked. 

505.  8.  irideus  Gibbons.— CaZt/ornia  Brook  Trout;  Bainhow  DrouL 

Body  comparatively  short  and  deep,  compressed,  varying  consi 
ably,  and  much  more  elongate  in  the  males  than  in  the  females, 
short,  convex,  obtusely  ridged  above.     Mouth  smaller  than  in 
other  species  of  the  genus,  the  rather  broad  maxillary  scarcely 
ing  beyond  the  eye  except  in  old  males.    Eye  larger  than  in  onr  ot 
species,  5  in  head.    Vomerine  teeth  in  two  irregular  series.    Dorsal 


*  Valenciennes,  Hist.  Nat.  Poiss.  xxi,  227:   typo  Fario  argenteuB  TaL 
Latin  name  of  the  '^Salmon  Troat'';  incladed  species  with  a  aingle  row  of 
nent  teeth  on  the  vomer;  Salary  VaL  L  o.  314,  inolnded  thoi6  witk  twoi««%  a 
tinotion  of  no  importanoe.) 
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i;  caudal  fin  distinctly  thougli  not  strongly  forked,  more  deeply 
.ban  in  any  other  of  our  species  of  Fario.  Scales  compraatively 
Colorution  blaisb  above,  the  sides  silvery;  everywhere  above 
ly  but  irregularly  spotted,  the  spots  extending  on  the  sides  and 
vertical  fins;  Bi)ots  on  caudal  small;  belly  nearly  plain;  sea-mn 
ens  nearly  plain  silver^';  males  with  red  lateral  band  and  blotches. 
t;  deptb  3  J.  D.  11 ;  A.  10;  scales  21-135-20,  varying  considerably, 
{best  number  noted  being  on  the  typeof  ^^Fario  jiewherrii^^SS-UO^ 
*.  24  inches.  Weight  J  to  C  pounds.  Streams  west  of  the  Sierra 
la,  from  nc^ar  the  Mexican  line  (Rio  San  Luis  Bey)  to  Oregon;  very 
lant,  and  subject  to  many  variations  in  size,  form,  and  color. 

bona,  Proc.  Cal.  Acad.  Nat.  8ci.  1855,  36;  GUnther,  vi,  119;  Suckley,  Monogr. 
129;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,75:  FaHo  gairdnen  Girard,  U.  S.  Pac. 
8urv.  Fi»b,  x,  313  (not  Salmo  gairdneri  Rich.):  Fario  newherrii  Girard,  Proc. 
^•t.  8ci.  Pbila.  1858,  224:  I^rio  clarkii,  Giranl,  Proc.  Acad.  Nat.  Sci.  Phila. 
M  &  cfarkii  Rich.):  Salmo  masoHi  Suckley,  Monogr.  Salmo,  134.) 

«^»l  fin  txuncate  (in  the  adult). 

^*  Vs^raneri  Ric}i.^Steel-head;  Hard-head;  Salmon  Trout 

^  rather  stoat,  not  very  deep  mesially,  but  with  the  caudal  pe- 

*«  thick.     Head  comparatively  short  and  rather  slender,  in  the 

^^  small,  in  the  males  the  jaws  more  or  less  prolonged ;  maxillary 

narrow,  the  small  eye  nearly  above  its  middle;  lower  jaw  in- 

9  npper  jaw  in  males  emarginate  at  tip  and  at  junction  of  premax- 

Aeeth  rather  small,  those  on  the  vomer  in  two  long,  alternating 

*»      nich  are  about  as  long  as  the  palatine  series.     Preopercle 

'   ^  with  the  lower  limb  short;  opercle  moderate.    Gill-rakers 

tnick,  8+12  (essentially  as  in  our  other  species  of  Fario). 

^ .   ^^P®ndago  not  half  the  length  of  the  fin.    Tail  wide,  squarely 

^  lae  adult,  somewhat  emarginate  in  the  young.    Flesh  rather 

^es  much  firmer  than  in  the  Ofwarhynchi.    Color  blue  above; 

^.     '^';  head,  back,  upper  fins,  and  tail  more  or  less  densely  cov- 

«>uict  spots ;  belly  usually  unspotted ;  males  with  colors  height- 

oaet  ^roenish;  a  broad  flesh-colored  lateral  band,  deep  red 

l^itrfeg*  fins  not  red;  no  red  on  the  membrane  of  lower  jaw; 

^  ^'  11;  -A..  12;  scales  20-135-20;  pyloric  coeca  42;  vertebrae 

^^^  ^  in  dies.     Sacramento  Kiver  and  northward.    A  large 

"^pW&ii^  ±tx  the  mouths  of  the  rivers,  reaching  a  weight  of  20 

sptM^wm^s,   later  than  the  salmon,  and  is  found  in  the  rivers, 

RMMM^  c>r  tihe  spring  salmon  run.    It  is  then  nearly  useless 

£>t;f2^2r  "times  similar  in  quality  to  other  trout. 

9tii^  J^ji^^^*  Artedi,  Plso.  1792, 50,  apparently  confused  with  8.  pwr 
^^^^  A  Schneider,  419:  Salmo  ^wrpuratw  QUnther,  vi,  116:  A 
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truncatua  Snckley,  Ann.  Lyo.  Nat.  Hist.  N.  Y.  1858,  3:  Salmo  gairimmi  Ricliardion, 
Fauna  Bor.-Amcr.  iii,  221:  Salmo  gairdneri  Sackley,  Monogr.  Salmo,  114:  Salmiru* 
catu9  GUuther,  vi,  122:  Salmo  gairdneri  GUuther,  vi,  llrt.) 

hb.  Scales  small,  1G5-205  in  a  longitadinal  series. 

d.  Caudal  fiu  truncate  or  double-rounded,  not  at  all  forked  in  the  adnlt. 

<I07«  S.  spilnrns  Cope.— 2?to  Grande  Trout, 

Body  elougate.  Head  heavy,  but  proportionately  short,  its  upper 
surface  coDsiderabl^'  decurved ;  iuterorbital  space  transversely  convex, 
obtusely  carinated;  the  head  more  convex  than  in  any  other  of  oar 
species.  Mouth  very  large,  the  maxillary  reaching  far  past  the  eye. 
Teeth  on  vomer  in  two  distinct  series.  Dorsal  fin  low  in  front^  high 
behind,  the  last  ray  more  than  two-thirds  the  height  of  the  first;  last 
ray  of  the  anal  rather  long ;  caudal  with  its  middle  rays  about  as  long 
as  the  others.  Profusely  spotted;  back  and  sides  with  round  black 
spots,  the  spots  most  developed  posteriorly,  few  on  the  head,  most  nu- 
merous on  the  caudal  and  adipose  fin ;  sides  with  pale  blotches.  Head 
3};  depth  4.  D.  11;  A.  10;  scales  37-170-37.  L.  30  inches.  Upper 
Bio  Grande  and  Basin  of  Utah,  frequenting  mountain  streams. 

(Cope,  Hayden's  Oeol.  Surv.  Mont.  1871,  470, 1872;  Jordan,  Proc.  U.  8.  Nat.  Moa.  i,     ' 
74.) 

Var.  plenriticns  (Cope)  Jor. 

A  more  abundant  and  much  more  widely  distributed  form,  having 
the  head  and  mouth  equally  large,  but  the  top  of  the  head  less  convex, 
the  median  carina  being  more  marked,  especially  in  the  young.  The 
scales  are  definitely  smaller  (39-200-40)  and  the  coloration  is  rather 
darker.  This  form  abounds  in  all  suitable  streams  fW>m  the  Bio 
Grande,  through  the  Basin  of  Utah.  Specimens  intermediate  between 
spilunis  and  pleuriticus  occur. 

(Salmo  pleuriticus  Cope,  Hayden's  Geol.  Surv.  Mont.  1871,  471, 1872;  Jordan,  Proc 
U.  S.  Nat.  Mus.  i,  74,  1678.) 

aa,  Hyoid  bone  with  a  narrow  band  of  small  teeth  (easily  scraped  off  and  very  oit^ 
naturally  deciduous,  especially  in  old  examples). 

50§.  S.  pnrpnratus  Pallas.— /Sd/mon  Trout  of  the  Columbia;  Tellowttime  TrtT^*^ 

Rocky  Mountain  Brook  Trout;  Lake  Trout, 

Body  moderately  elongate,  compressed.  Head  rather  short.  Moc^^^ 
moderate,  the  maxillary  not  reaching  far  beyond  the  eye.  Vomeri-^ 
teeth  as  usual,  set  in  an  irregular  zigzag  series;  teeth  .on  the  hjC^ 
bone  normally  present,  but  often  obsolete,  especially  in  old  example 
Dorsal  fin  rather  low;  caudal  fin  slightly  forked,  less  so  than  in  iride^^ 
more  than  in  spilurus  (the  caudal  more  forked  in  yoang  individoc^ 
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than  in  tbe  adult,  as  in  all  trout).  Scales  moderate,  Yaryin4f  to  rather 
small.  Back  and  caudal  peduncle  profusely  covered  with  rounded 
black  spots  of  varying  size;  doisal,  caudal,  and  adipose  fin  covered 
with  small  spots  about  as  large  as  the  nostril;  a  few  spots  on  the  head; 
belly  rarely  spotted ;  inner  edge  of  the  mandibles  below  with  a  red 
blotch;  sea-run  specimens  are  nearly  uniform  silvery;  males  with  a 
broad  lateral  band  and  patches  of  light  red;  extremely  variable  in  color 
and  form.  Head  4;  depth  4.  D.  10;  A.  10.  Coeca  43.  Scales  variable 
in  sisse,  33-150-50  to  30-170-30.  The  common  trout  of  the  Eocky  Mount- 
liDS  and  Cascade  region,  abounding  in  all  the  streams  of  Alaska, 
Oregon,  and  Washington,  where  it  descends  to  salt  water,  and  reaches 
a  weight  of  20  pounds  (Columbia  Biver,  Charles  J.  Smith) ;  also  in  the 
Ydlowstone  region,  the  Upper  Missouri,  the  Upper  Bio  Grande,  Colo- 
rado, and  the  lakes  of  the  Great  Basin  of  Utah,  being  very  abundant 
in  Utah  Lake.  Not  common  south  of  Mount  Shasta  in  California. 
This  species  is  apparently  the  parent  stock,  from  which  our  other  black- 
spotted  trout  have  scarcely  yet  become  differentiated.  Considerable 
local  variations  occur,  especially  in  size,  coloration,  and  size  of  scales. 
The  red  blotches  on  the  lower  jaw  between  the  dentary  bones  and  the 
membrane  joining  them  is  very  constant  and  characteristic. 

{StUmo  purpuratM  Pallas,  Zool.  Rofls.  Asiat.,  iii,  374,  1811-31 :  Salmo  elarki  Rich. 
Fiona  Bor.-ADier.  iii,  224,  1633 :  Fario  atellalua  Qirard,  Proc.  Acad.  Nat.  Sci.  Phila. 
1836,219:  Salmo  brevicauda  Suckley,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii,  308,  1861:  Salmo 
ilUktui,  gibhai,  and  hrericauda  Giinthor,  vi,  117-120:  Salmo  olarki  Jordan,  Proc.  U.  S. 
KitMoA.  i,  77 :  Salmo  tmppitch  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  72;  jParto  aurora Girard, 
PhK.  Acad.  Nat.  Sci.  Phila.  viii,  218,  1856:  Salar  lem$i  Grd.  Proc.  Acad.  Nat.  Sci. 
Philt.  1856, 219 :  Salar  virginaiis  Girard,  I.  c.  220 :  Salmo  oarinatus  Cope,  Haydon's  Geol. 
Snnr.  Mont.  1871,  471-472:  Salmo  utah  Snckley,  Monogr.  Salmo,  136:  Salmo  aurora, 
lariij,  and  tirginaU$  GUuther,  vi,  119-123.) 

^v.  kowleri  Bendire. —  JFaha  Lake  Trout, 

Similar  to  8.  purpuratusj  but  with  dark  spots  only  on  the  dorsal,  cau- 
dal, and  adipose  fin,  and  on  the  tail  behind  front  of  anal,  where  the 
spots  are  very  profuse,  smaller  than  pupil.    Anterior  regions  dusky 

blnigh,  not  silvery  5  red  blotch  on  inner  edges  of  dentary  bones  below 
B'ery  conspicuous.    Ilead  shorter  and  deeper  than  in  purpuratuSy  the 

ftnout  shorter  and  blunter,  not  longer  than  eye,  which  is  4  in  head. 

3percle  and  preopercle  less  convex  than  in  purpuratus.    Maxillary  2| 

^head.    Caudal  moderately  forked.    Dead  4;  depth  4§.    D.  10;  A.  11; 

B.  12;  Lat.  1. 175.    Size  small.    A  singularly  colored  local  variety,  found 

^  Waha  Lake,  Washington  Territory,  a  mountain  lake  without  outlet. 

(/Um  (oKPien  Bendire,  MSS.) 


316     CONTBIBUTIONS   TO  NORTH  AMERICAN  ICHTHTOLOaT— lY. 

Yar.  stomias  (Cope)  J.  &,  Q. 

Body  short  and  stoat  Head  large  and  wide,  above  broad  and  flal, 
without  keel,  with  wide  mandible  and  mouth,  the  end  of  the  maxillary 
extending  half  the  diameter  of  the  eye  beyond  the  orbit.  Eye  4}  in  head. 
Maxillary  bone  of  nearly  uniform  width.  Caudal  fin  truncate.  Q«ii- 
eral  coloration  of  S.  apiluruSj  the  black  spots  most  unmerons  posteri- 
orly. Head  4^;  depth  4^.  D.  12;  A.  10;  scales  43  above  lateral  line, 
which  probably  contains  about  200  scales.  L.  24  inches.  Kansas  River 
to  Upper  Missouri.  {Cope.)  Like  8.  spilurus  in  its  large  mouth  and 
very  small  scales,  but  differing  in  the  presence  of  hyoid  teeth  and  in  the 
broad,  flat  head.  We  have  seen  only  the  head  of  an  old  male  of  this 
form,  but  think  it  will  prove  to  be  a  variety  of  8.  purpuratuB. 

{Salmo  BtomioB  Cope,  Hayden's  Geol.  Sarv.  Wyom.  1870,4.33, 1872:  8almo  ttomM  Jo^ 
dan,  Hayden's  Geol.  Surv.  Terr.  1878, 795.) 

Var.  henshaiiri  Gill  <&  Jordan.— Xa^  Talwe  Trout:  Silver  Trout:  BUUk  UroiO, 

9 

Body  elongate,  nob  greatly  compressed.  Head  comparatively  slender 
and  long-acuminate,  its  upper  surface  very  slightly  carinated ;  mmzle 
somewhat  pointed,  but  bluntish  at  the  tip;  head  not  convex  above; 
maxillary  rather  short,  about  as  in  purpuratusj  not  reaching  mnch  be- 
yond the  eye.  Vomerine  teeth  as  usual ;  a  small,  rather  narrow,  but 
usually  distinct  patch  on  the  h^^oid  bone.  Dorsal  fin  small ;  caudal  fin 
short,  rather  strongly  forked.  Scales  medium.  Coloration  dark,tbe 
sides  silvery ;  back  about  equally  spotted  before  and  behind ;  sides  with 
rather  distant  spots;  belly  generally  spotted;  head  siK>tted  even  to  the 
snout;  dorsal  and  caudal  also  spotted.  Head  3|;  depth  4.  D.  11;  A. 
12;  scales  27-100-27  to  37-184-37;  coeca  50-60.  L.  18  inches  or  more, 
usually  weighing  5  or  C  pounds,  but  occasionally  25-30.  Lake  Tahoe, 
Pyramid  Lake,  and  streams  of  the  Sierra  Nevada.  Evidently  a  variety 
of  Saltno  purpuratuSj  but  with  a  longer  and  more  conical  head.  A  fine 
trout,  now  common  in  the  San  Francisco  markets. 

(Salmo  henshawi  Gill  &  Jordan,  Man.  Vert.  ed.  2,  358:  Sdlmo  heiuhawi  and  Stiimi 
Uuppitch  Jordan  &  Ilenshaw,  Rept.  Chief  Eng.,  1878,  App.  NN,  196, 197,  plat«:  8aim$ 
AensAau^i  Jordan,  Proc.  U.  Nat.  Mus.  i,  75,  1878.) 

151.— SALTELINUS  Richardson. 

Chairs. 

(Daione  DoKay;  Um^^a  Rapp.) 
(Nilsson;  Richardson,  Fauna  Bor.-Amer.  iii,  170, 1835:  type  Saltto  mMUtuuU) 

Body  moderately  elongate.    Mouth  large  or  smalL    Tfii^ 
palatines,  and  tongue  essentially  as  in  Salmo^  the  lij 
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iot  Yomer  boat-sbaped,  the  shaft  much  depreBsed,  with  or  without 
ed  rarest,  with  teeth  on  the  chevron  and  none  directly  on  the  shaft, 
les  V3ry  smaH,  in  200-250  rows.  Fins  moderate,  the  caadal  forked 
he  yoang,  truncate  in  some  species,  in  the  adult.  Sexual  peculiari- 
not  strongly  marked,  the  males  with  the  premaxillaries  enlarged 
a  fleshy  projection  at  the  tip  of  the  lower  jaw.  Coloration  dark, 
I  round  crimson  or  gray  spots,  and  the  lower  fins  sometimes  with 
ginal  bands  of  black,  reddish,  and  pale.  Species  numerous  in  the 
r  streams  and  lakes  of  the  northern  parts  of  both  continents,  some- 
«  descending  to  the  sea,  where  they  lose  their  variegated  colors  and 
ime  nearly  plain  and  silvery.  The  members  of  this  genus  are  in 
3ral  the  smallest  and  handsomest  of  the  trout.  (SalvelinuSy  an  old 
le  of  the  charr;  allied  to  the  German  Salblingy  a  little  salmon.) 

ner  with  a  raised  crest  behind  the  cheyron,  free  from  the  shaft;  the  crest  armed 
with  teeth;  hyoid  teeth  strong;  lake  trout,  gray-spotted  (^CrMitinmer*  Gill  6l 
Jordan). 

» 

•  S.  namaycnsb  (Walb. )Goode.— ifac^inau;  Trout;  Great  Lake  Trout;  Lange 
(  Vermont) ;  Togue  (  Maine). 

ody  elongate,  covered  with  thin  skin,  there  being  no  special  devel- 
ent  of  fatty  tissue.  Head  very  long,  its  upper  surface  flattened. 
ith  very  large,  the  maxillary  extending  much  beyond  the  eye,  the 
i  and  jaws  proportionately  lengthened  and  pointed.  Teeth  very 
ng.    Caudal  fin  well  forked.    Adipose  fin  small.    Greneral  colora- 

dark  gray,  sometimes  pale,  sometimes  almost  black;  everywhere 
I  rounded  paler  spot^,  which  are  often  reddish  tinged ;  head  usually 
niculate  above;  dorsal  and  caudal  reticulate  with  darker.  Eye 
e,  4j^  in  head.  Maxillary  nearly  half  the  length  of  the  head; 
rorbital  space  nearly  J.     Head  4J;  depth  4.     B.  11-12;  D.  11;  A. 

Lat.  L  185-205.  L.  36  inches.  Great  Lake  region  and  lakes  of 
them  New  York,  New  Hampshire,  and  Maine,  to  Montana  and 
thward ;  very  abundant  in  the  larger  bodies  of  water;  varying  in 
D  and  color  in  the  different  lakes. 

!a/mo  namayeush  Walb.  Artedi,  Pise.,  1792, 68:  Salmo  namaycuah GUnther,  vi,  123,  and 
athors  generally :  Salmo  amethyatinus  Mitchill,  Jonm.  Acad.  Nat.  Sci.  Phila.  1818 
:  Salmo  confinU  DeKay,  N.  Y.  Fauna,  Fish.  1842,  238:  Salmo  adarondacus  Norris: 
no  toma  Hamlin:  Cristivomer  namaycuah  Jordan,  Man.  Vert.,  ed.  2d,  359:  Salmo 
wd  GUnther  vi,  123.) 

Jordan,  Man.  Vert.  ed.  2, 1878, 356 :  type  Salmo  namaycuah  Walbaom.  (CHataf  crest ; 
ir^TMner.) 
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Var.  siscoivet  (Agaasiz)  J.  &,  G. — SUcoioei  Salman. 

Body  short  and  deep,  covered  with  thick  skin,  there  being  an  exces- 
sive tendency  to  the  development  of  fatty  tissue.    Head  very  short  and 
deep,  its  upper  surface  broad  and  short,  covered  by  a  skin  so  thick  as 
to  completely  hide  the  bones;  no  distinct  median  carina.    Month  very 
large,  its  gape  narrower  than  in  8.  namaycush.    Teeth  weaker  than  in 
8.  namaycush;  supplemental  bone  also  shorter  and  broader.    Maxil- 
lary a  little  more  than  half  the  length  of  the  head.    Caudal  fln  wdl 
forked.    Scales  rather  small,  about  175  in  the  lateral  line.    Coloration 
as  in  8.  namaycuHh^  but  usually  paler;  fin-rays  the  same.    Lake  Supe- 
rior; abundant,  but  not  yet  found  elsewhere.    Very  close  to  the  preced- 
ing, but  differing  in  the  shortness  and  breadth  of  the  bones  of  the  head 
and  in  the  extreme  fatness  of  the  flesh.    It  is  probably  a  local  variety 
rather  than  a  distinct  species. 

(Salmo  BUKiowet  Agassiz,  Lake  Saperior,  1850,  333.) 

**  Vomer  witbont  raised  crest,  the  chevroD  only  being  toothed;  led-tpotted.    (Si^ 
velinus, ) 
aHyoid  bone  with  a  narrow  median  band  of  teeth  (sometimes  lost). 

510.  8.  oauassa  (Grd.)  Gill  &  JoT,^Oquas$a  Trout;  Blue-hack  TtouL 

Body  elongate,  considerably  compressed,  less  elevated  than  in  the 
other  species  oi  this  genus,  the  dorsal  outline  regularly  but  not 
strongly  curved.  Head  quite  small,  much  smaller  than  in  any  other 
of  our  trout,  its  upper  surface  fiattish.  Mouth  quite  small,  the  maxil- 
lary short  and  moderately  broad,  scarcely  extending  to  the  posterior 
margin  of  the  eye.  Eye  large,  3^  in  head.  Jaws  about  equal.  Scales 
small,  those  along  the  lateral  line  somewhat  enlarged.  Pectoral  and 
ventral  flns  not  elongate;  caudal  flu  well  forked,  more  so  than  in  the 
other  species.  Preopercle  as  in  8.  foniinalisj  but  the  lower  limb  more 
developed;  opercles  without  concentric  striae.  Coloration  dark  blue,  the 
red  spots  small  and  round,  much  smaller  than  the  pupil,  usually  confined 
to  the  sides  of  the  body ;  sides  with  traces  of  dark  bars;  lower  fins  varie- 
gated, as  in  8.  fontinalls.  Hejid  5;  depth  5.  D.  10;  A.  0.  Lat  1. 230; 
gill  rakers  about  6+11.  L.  12  inches.  Smallest  and  handsomest  of  oar 
trout,  as  yet  known  only  from  the  liangeley  Jjakes,  in  Western  Maine. 

(Salmo  oquassa  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,262:  S^Imo  o^momo  Giiiither, 
vi,  154;  Jordan,  Proc.  U.  S.  Nat.  Mus.  i,  81.) 

511.  S.  naresi  (Giinther)  Bean. 

Greenish  above,  sides  silvery  or  deep  red,  with  very  small  red  8pot8» 
much  smaller  than  the  pupil )  lower  fins  deep  red,  with  the  aiitexi<V 


: 
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rgins  yellowish  white.  Body  long  and  slender;  head  rather  small, 
I  snout  blunt;  mouth  not  large,  the  maxillary  reaching  posterior  mar- 
of  orbit  in  male  only ;  teeth  very  small ;  teeth  on  the  middle  line  of 
>  byoid  bone ;  angle  of  preopercle  much  rounded ;  giU-covers  without 
icentric  stri» ;  pectoral  not  longer  than  the  head  without  snout ;  ven- 
Is  not  to  vent;  caudal  deeply  forked ;  scales  minute.  Head  4| ;  depth 
i.  D.  11 ;  A.  9 ;  B.  11 ;  cceca 28-42 ;  vert. 63.  L.  12  inches.  ( O'dnther.) 
les  of  Arctic  America,  Discovery  Bay,  and  Cumberland  Gulf. 

kilmonarerii  GUntber,  Proc.  Zool.  Soc.  Lond.  1877,  476,  plate;  Bean,  Bull.  U.  8. 
.  MuA.  XV,  135.)  * 

!•  S.  arctvms  (Gtbr.)  Gin  &  Jor. 

>all  greenish,  silvery  or  reddish  below ;  lower  fins  yellowish ;  no  red 
ts  (on  specimens  seen).  Body  rather  elongate;  head  small,  the  snout 
y  obtuse ;  mouth  moderate,  the  maxillary  in  the  male  reaching  about 
)osterior  margin  of  orbit ;  teeth  small ;  a  band  of  hyoid  teeth ;  pre- 
ircle  with  a  distinct  lower  limb ;  pectoral  little  shorter  than  head, 
ching  more  than  half  way  to  ventral.  Caudal  moderately  forked ; 
les  minute.  Head  ^]  depth  5;  D.  11 ;  A.  10;  B.  11;  ccBca  31-44 
L2  inches.  Victoria  Lake  and  Floeberg  Beach,  Arctic  America,  the 
themmost  Salmonoid  known.    {Gunther,) 

Mmo  ardurvB  Gttntber,  Proc.  Zool.  Soc.  Lond.  1677,  294,  plate.) 

I.  S.  malma  (Wolb.)  J.  &  G,— Dolly  Varden  Trout;  Bull  Trout;  Red-spotted 
Trout;  Salmon  Trout;  Malma;  Golet, 

k>dy  stout,  the  back  somewhat  elevated,*  deeper  and  less  compressed 
.n  in  S./ontinalis.  Head  large,  snout  broad,  flattened  above.  Mouth 
ge,  the  maxillary  reaching  past  the  eye.  Eye  4^  in  head.  Fins 
»rt;  the  caudal  fin  slightly  forked  or  almost  truncate;  adipose  fin 
tally  large;  in  large  specimens  its  length  is  twice  that  of  the  eye. 
neral  color  olivaceous;  the  sides  with  round  red  spots  near  the  size 
the  eye,  the  back  commonly  with  smaller  pale  ones,  a  feature  of  color- 
on  which  distinguishes  this  species  at  once  from  the  others;  lower  fins 
lored  as  in  fontinalisj  dusky,  with  a  pale  stripe  in  front,  followed  by  a 
rk  one;  sea-run  specimens  silvery,  with  the  spots  faint  or  obsolete;  fins 
d  back  without  dark  reticulations.  Gill-rakers  without  concentric 
ri».  Head  3tj;  depth  4.  D.  11;  A.  9;  scales  39-240-36;  pyloric 
3ca  large,  45-50;  gill-rakers  about  8+12  as  in  others.  L.  1^  inches, 
leams  west  of  the  Cascade  Bange,  from  Northern  California  to  Alaska 
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d  very  small ;  caadal  deeply  forked.  Body  and  caudal  fin  covered 
ith  roand  pale  spots  of  moderate  size.  B.  12 ;  D.  10 ;  A.  9 ;  Lat.  1. 
IB.    Boothia.    {OUntlier.) 

^jStimo  koodii  Richardson,  Boss,  Voy.  Nat.  Hist.  App.  Iviii,  and  in  Fauna  Bor.-Amer. 
^173:  8almo  hoodii  OUnther,  vi,  150.) 

■••  S.  rossi  (Ricli.)  J.  &,  G. 

.Olive-brown  above,  the  dorsal  and  caudal  similarly  colored;  belly 
»d;  scattered  red  spots  near  the  lateral  line.  Bather  slender;  snout 
Biy  obtuse;  lower  jaw  remarkably  long,  with  a  knob  at  tip  (male). 
Jbcmt  30  teeth  on  the  tongue.  Conspicuous  pores  on  the  tsuce  bones 
BMteriorly .  Scales  very  small,  imbedded.  Head  5.  B.  12-13 ;  D.  13 ; 
m11;  p.  14;  Y.  10.  Arctic  Ocean,  about  Boothia  Felix.  {Bicluirdsan.) 
3  imperfectly  known  species. 

^Mmo  ro$9U  Richardson,  Nat.  Hist.  App.  Ross's  Voy.  Ivi:  Salmo  rosHi  Suckley, 
r.  Salmo,  1^.) 


my.  S.  niUdns  (Rich.)  Gill  &  Jor. 

Body  somewhat  elongate;  head  moderate;  snout  medium.  Maxillary 
teaight,  strong,  extending  beyond  the  orbit  in  the  male.  Teeth  mod- 
rate,  2  or  3  behind  head  of  vomer.  Preopercle  with  the  lower  limb 
cry  distinct.  Fins  well  developed ;  pectoral  reaching  scarcely  half 
ray  to  ventral;  caudal  fin  forked.  Head  5.  B.  11;  D.  11;  A.  10;  Lat. 
.  215.    Boothia.    {CHinther.)    Perhaps  a  form  of  8.  stafinalis. 

{Solmo  nitidui  Richardson,  Fauna  Bor.-Amer.  ill,  171,  1836:  Salmo  niiiduB  GiJnther, 
1, 150.) 

^IS.  S.  ftta^nalis  (Fabr.)  Gill  Sl  Jor. 

Body  elongate;  head  of  moderate  size.  Snout  elongate,  pointed, 
rilh  the  lower  jaw  projecting  beyoud  the  upper  in  adult  examples, 
feeth  small.  Maxillary  elongate,  narrow,  extending  beyond  the  eye. 
?reopercle  very  short,  with  a  very  short  lower  limb.  Opercle  and  pre- 
ipercle  very  conspicuously  and  densely  striated,  the  strisD  radiating 
!h>m  the  base  of  each.  Fins  much  developed,  the  dorsal  much  higher 
than  long ;  pectoral  very  long,  reaching  more  than  half  way  to  ventrals, 
which  are  also  very  long;  adipose  fin  very  small;  caudal  well  forked. 
D.  11;  A.  10;  Lat.  1.  210;  B.  11;  co&ca,  41.  Lakes  of  Greenland  and 
Boothia  Felix.    {Oiinther,) 

(Salmo  Btagnalia  Fabricins,  Fauna  Grcenlandica,  1780, 175 :  Salmo  alipei  Richardson, 
Hat  Hist.  App.  Ross's  Voy.  Ivii,  and  Fauna  Bor.-Amer.  iii,  169:  Salmo  alipe§  QHnthet, 
▼i,149.) 

Bull.  Nat  Mus.  No.  16 21 
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Family  XLVIL— PERCOPSIDiE. 

{The  Trout  Perches.) 

Body  moderately  elongate,  somewhat  compressed,  the  caadal  pedun- 
cle long  and  slender.  Head  conical,  pointed,  naked.  Month  small, 
horizontal ;  maxillary  short,  narrow,  without  supplemental  hone,  not 
reaching  to  the  large  eye ;  margin  of  upper  jaw  formed  by  premaxilla- 
ries  alone,  which  are  short  and  not  protractile.  Teeth  yery  small,  villi- 
form  on  premaxillaries  and  lower  jaw  only.  Tongue  short,  adherent 
Gill-membranes  separate,  free  firom  the  isthmus.  Pseudobranchiae  pres- 
ent. Branchiostegals  6.  Gill-rakers  short,  tubercle-like.  Opercle  with 
entire  edges.  Lower  limb  of  the  preopercle  well  developed,  the  angle 
nearly  a  right  angle,  its  inner  edge  with  a  raised  crest.  Bones  of  the 
head  cavernous,  as  in  Acerina  and  Ericymha.  Cranium  with  a  raised 
crest,  which  does  not  extend  to  the  occiput.  Scales  moderate,  rather 
ihin,  adherent,  their  edges  strongly  ctenoid.  Lateral  line  continnoos. 
Dorsal  short,  median ;  ventrals  anterior,  just  in  front  of  the  dorsal, 
8-rayed;  pectorals  narrow,  placed  rather  higher  than  usual;  anal 
small;  caudal  forked;  adipose  fin  present,  smalL  Stomach  siphonal, 
with  about  10  well-developed  pyloric  coeca.  Ova  rather  large,  not  fall- 
ing into  the  abdominal  cavity  before  exclusion.  Air-bladder  present 
Small  fishes  of  the  fresh  waters  of  the  cooler  parts  of  America;  a  sin- 
gle genus,  with  probably  but  one  species.  The  group  is  one  of  special 
interest,  as  it  combines  with  ordinary  Salmonoid  characters  the  stractore 
of  the  head  and  mouth  of  a  Percoid,  resembling  notably  the  European 
genus  Acerina. 

(PercopsidcB  Giinther,  vi,  207.) 

159.— PEBCOPSIS  Agaaslz. 
Trout  Perch. 

(Agassiz,  Lake  Su]>criorf  1850,  284:  type  Percopsis  guttatus  Ag.) 

Characters  of  the  genus  included  above,  (^e/^xiy,  i>erch;  #«c,  appear 
ance.) 

519.  P.  gnttatus  Agassi  z. 

Pale  olivaceous,  a  silvery  strii>e  along  the  lateral  line,  becoming  ob- 
solete forwards;  upper  partd  with  obscure  round  dusky  spots  made  of 
dark  points.  Head  slender  and  conicaL  Mouth  smaUi  mhittlBO^i 
maxillary  not  nearly  reaching  front  of  orbit.   Caadal  peduncle  looff  ^ 
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leader.  Pedtoaeum  silvery.  Head  3^  in  length;  depth  about  4^.  D. 
.1;  A.  8;  Lat.  1.  50.  L.  6  inches.  Spawns  in  spring.  Delaware  Biver 
o  Kansas  and  northward;  abundant  in  the  Great  Lakes.  One  of  our 
ao8t  remarkable  fishes. 

(Agaflftix,  Lake  Saperior,  1850,  288;  GUnther,  vi,  207:  f  Perooptia  hammondi*  Gill, 
Proc  Aoad.  Nat.  SoL  Phila.  1864,  151.) 

Oedeb  N.-HAPLOMI. 

{The  Haplamous  Fishes.) 

STo  precoracoid  arch.  Parietal  bones  separated  by  the  snpraoccipital. 
i  symplectic.  Opercular  bones  present.  Anterior  vertebrse  unaltered. 
Pharyngeal  bones  distinct,  the  superior  directed  forwards,  three  or  four 
D  number,  the  inferior  not  falciform.  Ko  interclavicles.  Mouth  with 
eeth.  Air-bladder  with  a  pneumatic  duct.  Ventral  fins  abdominal, 
arely  wanting;  pectoral  fins  placed  low;  dorsal  fin  more  or  less  pos- 
erior,  usually  without  spines.  Head  and  body  usually  with  cycloid 
cales.  No  adipose  fin.  Species  chiefly  inhabiting  fresh  water.  {dnXod^y 
imple;  cu/io?,  shoulder;  in  allusion  to  the  want  of  the  precoracoid  arch.) 

{Phif$Mtomi  part  (families  EsocidcB,  Umbridct,  Cyprinodontida  and  Heteropygii)  Giin- 
ber,  vi,  viL) 

ANALYSIS  OF  FAMILIES  OF  HAPLOMI. 

I.  Margin  of  upper  jaw  formed  by  premaxiUarics  alone;  ovoviviparons. 

k.  Vent  Jngalar ;   premaxillaries  scarcely  protractile Amblyopsid^,  48. 

W.  Vent  abdominal ;  premaxillaries  freely  protractile Cyprinodontida,  49. 

M.  Margin  of  upper  jaw  forme<l  laterally  by  the  maxillaries;  pvemaxillaries  not  pro- 
tractile. 

c  Jaws  not  produced ;  teeth  villiform,  equal Umbrida,  50. 

oc  Jaws  produced ;  teeth  cardiform^  unequal Esocida,  51. 

Family  XLVIII.— AMBLYOPSID^. 

(The  Blind-fishes.) 

Body  moderately  elongate,  compressed  behind.  Head  long,  de- 
pressed. Mouth  rather  large,  the  lower  jaw  projecting;  premaxilla- 
ies  long,  scarcely  protractile,  forming  the  entire  margin  of  the  npper 
aw.  Jaws  and  palatines  with  bands  of  slender  villiform  teeth.  Bran- 
ihiostegals  about  6.  Gill-rakers  very  short  Pseudobranchi»  con- 
cealed.   Gill-membranes  more  or  less  completely  joined  to  the  isthmus. 

*Head  larger,  3|  in  length,  exclusive  of  caudnl;  dorsal  higher,  the  longest  ray  4} 
in  leqgth;  anal  higher,  longest  ray  6  in  length;  pectoral  equals  height  of  dorsal; 
^^CBtad  6|  in  length,  reaching  vent,  nvhich  is  nearer  snout  than  margin  of  caudal  fin. 
(OB.) 


» 
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Head  naked,  the  surface  sometimes  crossed  by  papillary  ridges.   Body 
with  small  cycloid  scales,  irregularly  placed;-    No  lateral  line.   Yent 
jugular,  close  behind  the  gill-openings.    Ventral  fins  small  or  wanting; 
pectorals  moderate,  inserted  higher  than  in  most  sofb-rayed  fishes;  dor- 
sal without  spine,  nearly  opposite  the  anal;  caudal  truncate  or  rounded. 
Cranium  without  median  crest.    Stomach  codcal,  with  one  or  two  pyloric 
appendages.    Air-bladder  present.    Ovary  single.    Some  (and  probably 
all)  of  the  species  are  ovo viviparous.    In  two  of  the  genera  the  eyes  are 
very  rudimentary  and  hidden  under  the  skin,  and  the  body  is  transla- 
cent  and  colorless.    Fishes  of  small  size,  living  in  subterranean  streams 
and  ditches  of  the  Central  and  Southern  United  States.    Three  genera 
and  four  species  are  ^'  all  of  the  family  yet  known,  but  that  others  will  be 
discovered,  and  the  range  of  the  present  known  species  extended,  is  very 
probable.    The  ditches  and  small  streams  of  the  lowlands  of  our  south- 
ern coast  will  undoubtedly  be  found  to  be  the  home  of  numerous  indi- 
viduals, and  perhaps  of  new  species  and  genera,  while  the  subterranean 
streams  of  the  central  portion  of  our  country  most  likely  contain  other 
species."    (Putnam.) 

{Heteropygii  Giintlier,  vii,  1,  2.) 

a.  Eyes  rudimentary,  concealed ;  body  colorless. 

h.  Ventral  fins  present Ambltopsis,  153. 

hb.  Ventral  fins  obsolete Typhlichthys,  151* 

aa.  Eyes  developed ;  body  colored ;  vcntrals  obsolete Cuologaster,  155. 

153.— AIVIBI.TOPS1S  DeKay. 
(DeKay,  New  YorkPauna,  Fish.  1842,  187:  type  Atnblyopsis  apehmu  DeKay.) 

Eyes  rudimentary,  concealed  under  the  skin.  Surface  of  head  crossed 
by  vertical  tactile  ridges.  Gill-meinbranes  fully  joined  to  isthmus.  Ven- 
tral fins  x)reseut,  quite  small,  close  to  anal.  Colorless  fishes  of  small 
size,  inhabiting  the  cave-streams  in  the  limestone  regions  of  the  West- 
ern States.    {a;if3Au(;j  obtuscj  6(^>t<:y  vision.) 

520.  A,  spcl«US  DeKay. 

Colorless.  Mouth  comparatively  large,  the  length  of  its  cleft  about 
equal  to  base  of  dorsal.  Pectorals  reaching  front  of  dorsal;  caudal 
long,  rather  pointed.  One  pyloric  coecum.  Head  3  in  length;  depth 
4 J.  D.  9;  A.  8;  V.  4;  P.  11.  L.  5  inches.  Subterranean  streams  of 
Kentucky  and  Indiana. 

(DeKay,  New  York  Fanna,  Fish.  187;  Giintlier,  vii,  2;  Putnam,  Amer.  Nat  18?^ 
30,  tig.) 

154.-TrPHJLICHTHirS  Girard. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  G2:  type  Typhlkkih$9nibttmmmtQA) 

This  genus  differs  from  Amblj/opiis  only  in  the  absenoe  of  liie  ?BBb*l 


48.   AMBLTOPSIDJS— CHOLOGASTER,  825 

he  species  axe  of  smaller  size,  and  are  found  in  the  same  waters, 
blind  ^  Ix'^ot;^  fish.) 

.  sabterrancns  Grd. 

less.  Head  rather  blunter  and  broader  forwards  than  in  A. 
Mouth  smaller,  its  cleft  shorter  than  base  of  dorsal.  Pecto- 
Tcely  reaching  dorsal.  One  pyloric  cQBcHm.  D.  7  or  8;  A.  7 
.  2  inches.  Subterranean  streams  of  Kentucky,  Tennessee,  and 
a. 

I,  Proo.  Acad.  Nat.  Sci.  Phila.  1859,  62;  Patnam,  Amer.  Nat.  1872,  30,  fig.) 

155.— CHOLOOASTER  Agassiz. 
Amer.  Joam.  Sci.  Arts,  xvi,  135,  1853:  type  CAolo^/iutor  comiitiM  Ag.) 

genus  has  the  general  characters  of  AmblyapstSj  but  differs  in 
ence  of  ventral  fins  and  in  the  fully  developed  condition  of  the 
[lich  are  small  and  lateral  The  si>ecies  are  not  pellucid,  but 
like  ordinary  fishes.  No  papillary  ridges.  Pyloric  ccdca  2. 
.  and  cave-streams,  (j^a^^o?,  maimed;  r^<^^pj  belly;  in  allusion 
abortive  ventrals.) 

.  cornntos  Ag. 

wish  brown,  dark  above;    sides  with  three  dark  longitudinal 

becoming  dots  on  the  tail;    middle  rays  of  caudal  fin  dark; 

erwise  uncolored.     Mouth  moderate,  oblique,  the  maxillary  not 

ing  to  the  eye.     Pectorals  reaching  nearly  to  front  of  dorsal, 

small.    Snout  with  two  horn-like  projections.    Head  3J ;  depth 

8  or  9;  A.  8  or  9.    L.  2 J  inches.    Ditches  in  a  rice-field,  Wacca- 

.  C.    {Putnam.) 

iz,  Amer.  Joarn.  Sci.  Arts,  1853,  135;  Giinther,  vii,  2;  Patnam,  Amor.  Nftt. 
) 

•  affassizi  Putnam.  * 

)rm  light  brown;  fins  somewhat  speckled.  Head  4  in  body,  its 
scarcely  greater  than  the  greatest  depth.  Pectorals  reaching 
ore  than  half  way  to  front  of  dorsal.  D.  9;  A.  9.  L.  H  inches, 
w.)    Subterranean  streams  in  Tennessee  and  Kentucky. 

ini,  Amer.  Nat.  1872,  30,  fig.) 

ecimen  of  Chologaster  obtained  by  Prof.  S.  A.  Forbes  in  a  cave- 
of  Southern  Illinois  does  not  agree  well  with  either  of  the  above 
.    The  following  description  has  been  furnished  us  by  Professor 

Md  ia  7^»  long,  and  the  body,  withont  head  or  tail,  19«»"».  Head  in  length, 
%^3i  times.    The  eye  is  above  and  weU  behind  the  maxillary,  and  goes  abf**^ 
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6  in  head.  The  pectoral  reaches  half  way  to  the  dorsal.  The  color  is  precisely  u  de- 
scribed for  cornutuSf  except  that  the  middle  stripe  is  decidedly  paler  than  the  frroond 
color  of  the  body,  bnt  darker  on  the  head,  the  change  being  abmpt  at  the  opercolv 
margin.  The  candal  fin  is  dark  brown,  with  several  vertical  rows  of  white  speciuor 
blotches  running  across  the  rays.  The  anterior  part  of  the  dorsal  is  similar  in  color, 
bnt  paler.  Total  length  a  trifle  over  an  inch.  A  scale  from  the  region  mentioned  by 
Pntnam  is  similar  to  that  of  agastizif  bat  with  5  or  6  concentric  lines  and  3  radiating 
furrows.  • 

The  specimen  thus  agrees  with  comutus  in  position  of  eye  and  plan  of  markings, 
with  agasshi  in  length  of  pectorals  and  structure  of  scales,  is  intermediate  in  length 
of  head,  and  agrees  with  neither  in  color  of  caudal  and  dorsal  and  tint  of  middle 
band.    {FarheSf  in  lit.  November  4, 1880. ) 

Family  XLIX.— CYPRINODONTIDiE. 

{TJie  Cyprinodonts.) 

Body  oblong  or  moderately  elongate,  compressed  behind,  depressed  \ 
forwards,  covered  with  rather  large  cycloid  scales,  which  are  adherent 
and  regularly  arranged.  No  lateral  line.  Head  scaly,  at  least  above. 
Mouth  terminal,  small,  the  lower  jaw  usually  projecting;  margin  of  the 
upper  jaw  formed  by  the  premaxUlaries  only;  premaxillaries  Htroog, 
extremely  protractile.  Teeth  incisor-like  or  villiform,  sometimes  present 
on  the  vomer,  but  usually  in  the  jaws  only;  lower  pharyngeals  sepa- 
rate, with  cardiform  teeth.  Gill-membranes  somewhat  connected,  free 
from  isthmus;  gill-rakers  very  short,  thick.  Branchiostegals  4-6. 
Pseudobranchiae  none.  Dorsal  fin  single,  inserted  posteriorly,  of  soft 
rays  only,  rarely  with  a  single  spine  or  a  rudimentary  spinous  dorsal; 
caudal  fin  not  forked ;  ventral  fins  abdominal,  rarely  wanting ;  pectoral 
fins  inserted  low;  no  adipose  fin.  Stomach  not  ccdcal,  without  pyloric 
appendages.  Air-bladder  6imi>le,  often  wanting.  Sexes  usaally  unlike, 
the  fins  beiug  largest  in  the  males.  Most  or  all  are  ovoviviparoos, 
the  young  well  developed  at  time  of  birth.  Fresh- water  fishes  of  Sooth- 
em  Europe,  Asia,  Africa,  and  America,  some  of  them  occurring  in  bays 
and  arms  of  the  sea.  They  are  mostl}'  of  small  size,  and  the  species  are 
very  difficult  of  determination.    Genera  30;  species  about  140. 

{CyprinodoniicUe  GUuther,  vi,  29i>-3CyG.) 

Note. — In  tbe  following  aualysifl  the  genera  known  from  Mexico  are  also  inclndrfi 
their  names  being  placed  in  italica, 

*  Intestinal  canal  comparatively  short,  little  convoluted  ;  teeth  mostly  fixed;  dfiDtti^ 

bones  firmly  joined.    ( Ckimivora. ) 
a.  Anal  fin  of  the  male  not  modified  int^  an  intromittent  organ. 
5.  Teeth  incisor-like,  notched;  insertion  of  dorsal  nearly  opposite  T6Btvl>>  ^^ 

prinodontinas.) 
0.  Teeth  in  a  single  series ;  body  short  and  deep, 
d.  Dorsal  very  long,  with  16-18  rays,  the  first  apin^J 
dd.  Doraal  abort,  of  10-U  xays,  tbft  tknfcii^ 
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M.  Teeth  all  pointed ;  yentrals  present.    (Fundulincs,) 

e.  Teeth  in  more  than  one  series ;  air-bladder  present. 
/•  Dorsal  fin  comparatively  large  and  well  forward,  its  rays  nsnally  more 

than  11  and  the  first  ray  usually  in  front  of  the 

anal Fundulus,  158. 

/f.  Dorsal  fin  small  and  posteriorly  placed,  its  rays  usually  7-10,  and  the 

first  ray  generally  behind  the  front  of  the  anal. 

g.  Anal  fin  small Zygonectes,  159. 

001  Teeth  in  one  series ;  dorsal  fin  in  advance  of  anal. 

h.  Dorsal  and  anal  fius  short,  each  with  9-13  rays Lucania,  160. 

hh.  Dorsal  and  anal  fins  Icmg,  each  with  more  than  20  rays. 

G  irardinichthjfs, 
««.  Anal  fin  of  the  male  advanced,  modified  into  a  sword-shaped,  intromittent 

organ.     (  A  nablepina, ) 
i.  Eye  normal  (t.  e.,  not  divided  into  two  portions  by  a  horizontal 

partition) ;  teeth  in  bands. 
j.  Jaws  not  produced. 

h.  Dorsal  fin  long,  14-16  rays Paeudaxiphaphorn9, 

kk.  Dorsal  fin  short,  9-10  rays Gambusia,  161. 

jj.  Jaws  much  produced BeUme8ox. 

*  Intestiiial  canal  elongate,  with  numerous  convolutions ;  anal  fin  in  the  male  usually 

modified  into  an  intromittent  organ ;  dentary  bones 
loosely  Joined  ;  teeth  movable.     {Limnophaga.) 
I.  Teeth  all  pointed.     IPcBcUiinoB.) 
m.  Teeth  in  more  than  one  row;  dorsal  more  or  less  in 
advance  of  the  anal,  greatly  enlarged  in  the  male, 
ft.  Caudal  fin  in  the  male  with  its  lower  lobe  much  pro- 
duced; dorsal  fin  long,  of  12  or  more  rays. 

Xiphopharui, 
nn.  Caudal  fin  normal,  alike  in  the  two  sexes. 
o.  Dorsal  tin  long,  of  more  than  12  rays. 

MOLLIRXESIA,  162. 

00.  Dorsal  fin  short,  of  less  than  12  rays ..  Pcecilia,  163. 
mm.  Teeth  in  a  single  series ;  dorsal  tin  short. 
p.  Dorsal  inserted  in  advance  of  anal. 

Platjfp<Ecilu9. 
pp.  Dorsal  inserted  posteriorly  to  anal. 

GiRARDINUS,  164. 
U,  Teeth  incisor-like,  tricuspid  (  Goodtino!) Goodea, 

156. — JORDANEliliA  Goode&  Bean. 


[Ooode  A  Bean,  Proc.  U.  S.  Nat  Mus.  ii,  177, 1879:  type  Jordanella  floridas  G.  &  B.) 

Body  short,  deep,  compressed.  Head  short.  Month  small,  very  pro- 
tractile, the  lower  jaw  the  longer;  lips  fall.  Jaws  each  with  a  single 
SCTies  of  rather  broad,  wedge-shai)ed,  incisor  teeth,  the  cutting  edge  of 
which  is  deeply  notched,  usually  trifid.  Branch iostegals  5.  Dorsal  fln 
elongate,  the  number  of  rays  lG-18,  the  first  being  a  robust  spine;  in- 
*«ertion  of  dorsiil  fin  behind  ventrals,  in  advance  of  front  of  anal,  its 
^^  ray  behind  the  la^t  of  anal ;  dorsal  fin  not  greatly  elevated.  Anal 
finduttter  and  smaller,  similar  in  both  sexes;  ventral  fins  small,  with 
"^le;  caudal  fin  i*ouuded ;  pectorals  short  and  small.    lut/^^ 
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tinal  canal  rather  long;  three  times  length  of  body.     Sexes  similar. 
(Dedicated  to  David  S.  Jordan.) 

524.  J.  floridie  Goode  &  Bean. 

Body  ov^ate,  short  and  deep,  with  elevated  back^  deep  caudal  pe- 
duncle, and  8t«ep  profile.  Head  moderate,  flat  and  broad  between  tho 
eyes,  its  profile  less  steep  than  that  of  the  back.  Eyes  large,  ^^4  in 
head.  Mouth  small,  anterior,  the  lower  jaw  projecting.  Scales  mod- 
erate, the  humeral  scale  not  much  enlarged.  Dorsal  fin  inserted  mid- 
way between  snout  and  base  of  caudal,  its  first  ray  robust  and  spine- 
like,  grooved  behind,  longer  than  the  diameter  of  tho  eye,  and  aboat 
as  high  as  the  succeeding  soft  rays.  Fins  all  rather  low,  the  ventrak 
reaching  just  past  the  vent.  Scales  with  strong  concentric  stria. 
Color  oliv^aceousj  sides  orange  or  brassy,  with  a  broad  steely-blue 
stripe  along  each  series  of  scales;  4  or  5  vague,  diffuse,  black  ver- 
tical bars,  most  distinct  in  the  young,  nearly  obsolete  in  the  adult;  a 
large,  diffuse,  dusky  blotch  on  the  sides,  below  the  dorsal  spine;  flns 
mostly  dark,  the  dorsal  barred  or  speckled  in  the  males,  nearly  plain 
in  the  females,  sometimes  a  dusky  blotch  on  its  last  rays;  body  and 
flns  everywhere  flnely  punctulate  with  black ;  a  dark  bar  below  eye. 
Head  3.J;  depth  2-2|.  D.  I,  IG,  or  1, 17;  A.  1, 11,  to  1, 13;  Lat.  1.  25k27; 
L.  transv.  11  or  12.  L.  IJ  inches.  Streams  of  Central  and  Eastern 
Florida;  abundant.  The  above  description  from  specimens  taken  by 
Dr.  J.  A.  Henshall  in  San  Sebastian  River.  The  original  types  were 
from  Lake  Monroe.    Herbivorous,  at  least  in  part. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  117,  1879.) 


laim — CITPRINODOIV  Lac^p^de. 
{Lehias  Cuvier.) 
(Lac6p^de,  Hist.  Nat.  Poiss.  v,  486,  1803:  type  Cyprinodan  variegatus  Lao.) 

Body  very  short  and  stout,  the  back  somewhat  elevated.  Mouth 
small.  Snout  short.  Teeth  moderate,  incisor  like,  tricuspid,  in  a  sin^ 
gle  series.  Scales  very  large;  humeral  scales  usually  enlarged.  Dor* 
sal  fin  moderate,  inserted  in  advance  of  front  of  anal ;  its  first  ray  nt>^ 
enlarged;  anal  smaller;  ventral  fins  small.  Intestinal  canal  little 
longer  than  body.  Gill-membranes  considerably  united,  free  from  the 
isthmus.  Chubby  little  fishes,  inhabiting  the  brackish  watert  ^ 
America,  Southern  Europe,  and  Northern  Africa;  Bomsltimm  VMog  ^ 
hot  salt  springs,    {xorrptvo^j  carp;  ddwv^  tooUL) 
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^9^  €•  varieffatus  Lac. 

Body  short  and  deep,  the  back  considerably  arched.  Mouth  as  in 
the  others,  small  and  terminal.  Humeral  scale  4  times  the  size  of  the 
others.  Eye  longer  than  snout,  3^  in  head,  less  than  interorbital 
$l)ace.  Origin  of  dorsal  about  midway  of  body,  behind  veutrals  in  old 
specimens,  rather  in  advance  in  the  young ;  males  with  the  dorsal  fin 
elevated,  but  not  reaching,  when  depressed,  nearly  to  caudal.  Male 
fish  dusky,  with  only  traces  of  bars;  caudal  fin  with  a  dusky  bar  at 
base  and  on  posterior  edge;  tips  of  dorsal  and  anal  dusky;  the  scales 
in  the  breeding  season  with  small  tubercles.  Female  olivaceous;  sides 
sQvery,  with  darker  bars  and  irregular  markings;  a  dark  bar  at  base  of 
caudal ;  a  dark  spot  on  posterior  part  of  dorsal.  Head  3^ ;  depth  2^. 
D.  10;  A.  10;  scales  25;  L.  trans  v.  11.  L.  ^  2  J  inches;  9  IJ  inches. 
Cape  Cod  to  Mexico,  in  brackish  waters,  entering  streams. 

(Lac^p^do,  Hist.  Nat.  Poiss.  v,  486:  Lebias  ovinus  DeKay,  Now  York  Fauna,  Fish. 
215;  Glinther,  vi,  305:  C'jprinodon  hovinus  B.  &  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853, 
380:  Cj/prinodon  bovinun  Giranl,  U.  8.  Mex.  BouDd.  Surv.  Ichth.  67:  Cyprinodon  bovinui 
Giinther,  vi,  307:  Cyprinodon  eximius  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 158.) 

42^  C*  irit>t>osas  Baird  &,  Girard. 

Similar  to  the  preceding,  but  the  body  still  deeper  and  the  back  and 
fins  still  more  elevated ;  the  scales  apparently  somewhat  smaller;  anal 
much  smaller  than  dorsal ;  coloration  simOar  to  that  of  0.  variegatus. 
Head  2^;  depth  lij.  D.  10;  A.  11;  Lat.  1.  28;  L.  transv.  14.  Indi- 
aDola,  Texas.    (Girard,) 

(Baird  «fc  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  390;  Girard,  U.  S.  Mex.  Bound. 
Sarv:  Ichth.  67.) 

MY.  C.  latifasciatos  Gariuan. 

Form  and  dentition  of  C  gibbosus.  Black  caudal  band  much  wider; 
a  light  band  from  middle  of  opercle  to  lower  half  of  caudal ;  a  dark 
band  above  this,  separated  by  a  narrower  band  of  light  from  the  dark 
olive  of  the  back;  silvery  color  of  belly  separated  from  the  light  band 
on  the  flanks  by  a  short  band  of  brown ;  fins  clouded  with  brown ;  cau- 
dal with  a  narrow  dark  band  across  its  base  and  a  broad  one  across  its 
extremity.  Head  4  in  total  length;  depth  3.  D.  12;  A.  11;  V.  6;  P. 
14;  Lat.  1.  30;  L.  transv.  11.    Parras,  CoahuiLa,  Mex.    {Oarman.) 

(Garman,  Bull.  Mus.  Comp.  Zool.  \iii.  No.  3,  92, 1881.) 
C«  elegaa«  Baird  &.  Giranl. 

Body  more  elongate  than  in  any  of  the  preceding;  the  upper  outline 

wd  less  depressed,  so  that  the  profile  is  continuous ;  fins  low, 

^  timall;  its  rays  scarcely  extending  to  the  beginning  of 
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the  caudal  peduncle.  Bluisb  black,  sides  somewhat  variegated  with 
darker,  the  males  somewhat  spotted ;  edge  of  caudal  fin  black  in  the 
male;  a  black  patch  on  last  rays  of  dorsal  in  tbe  female.  Head  3^; 
depth  2  to  3.    D.  II ;  A.  10;  scales  20-12.    L.  2 J  inches.    Bio  Grande. 

(Oirard.) 

(Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389;  Girard,  U.  8.  Mex.  Bound. 
Surv.  Ichth.  66.) 

529,  €•  califoraieiisis  Grd. 
^'  It  may  be  easily  distinguished  from  its  congeners  in  North  America, 

by  its  uniform  system  of  coloration  which  exhibits  neither  bands  nor 
spots.    The  general  aspect  of  its  body  is  rather  short  and  deep,  except 
in  the  young  which  assume  a  subfusiform  appearance.    The  largest 
specimens  which  we  have  examined  measure  about  an  inch  and  a  half 
in  total  length.  The  head  constitutes  the  fourth  of  the  length,  the  snont 
being  abruptly  rounded  off.     The  mouth  is,  proportionally  speaking, 
of  medium  size,  whilst  the  eye  is  rather  small,  subcircular ;  its  diameter 
entering  three  times  and  a  half  in  the  length  of  the  side  of  the  head.  The 
dorsal  fin  is  higher  than  long,  and  superiorly  convex ;  its  interior  margin 
being  nearer  the  apex  of  the  snout  than  the  posterior  margin  of  the 
caudal.    The  anal  fin*!s  nearly  as  large  as  the  dorsal,  deeper  than  longi 
inferiorlj'  convex,  particularly  upon  its  posterior  half.    The  caudal  is 
posteriorly  truncated,  nearly  linear.    The  ventrals  are  small,  proj^^ 
beyond  the  vent  and  reach  almost  the  origin  of  the  anal.  The  pector^ 
are  well  developed,  rounded  off,  extending  as  far  as  a  vertical  line  dr*'^^ 
at  the  insertion  of  the  ventrals.    The  rays  are :  D.  10  +  1 ;  A.  11 ;     ^* 
3,  1,  8,  8,  1,  3;  V.  7;  P.  12.     The  scales  are  much  deeper  than  los^B' 
anteriorly  truncated  and  posteriorly  rounded  off*  or  convex.    The  col^^ 
is  olivaceous  brown,  with  a  dark  grayish  tint  along  the  back,  ancS-    ^ 
golden  tint  beneath."    {Oirard.)    San  Diego,  California. 

(Grd.  Pi-oc.  Acad.  Nat.  Sci.  Phila.  18.-)9,  157.) 

530,  €.  niacularius  Baird  &  Girard. 

Api)arently  very  similar  to  C   varwgatm;  the  female  dark  abow"^* 
with  dark  bars  on  the  sides  and  a  dark  shade  across  the  dorsal  fin;  fi. 
rather  small.     Head  3§ ;  depth  2-2^.    D.  10;  A.  11;  scales  2G-9.    L 

inches.     Rio  Gila.     (Oirard.) 

(B.&  G.  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  :«9;  Girard,  U.  S.  Mex.  Boand.  8a 
Ichth.  68.) 

531,  €•  carpio  Gflnther. 

Slenderer  than  0.  variegatus;  humeral  scale  scaieely  lafger  (haa 
others;  dorsal  fin  inserted  fiUghtl?  bi 
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le  shorter  than  snoat;  olivaceous,  silvery  below.    Head  3;  depth 
D.  11;  A,  10;  scales  25-10.    "America,'^    (Oilniher.) 

SUntlier,  vi,306.) 

158.-FVNDVI.US  Lac^pMe. 
KilUfishes. 

(Hydrargyra  Lac6pMe:  XenUma  Jordan.) 

s4$pMe,  Hist.  Nat.  Poiss.  y,  37,  1603:  type  Fundulu9  mudfish  LtLc6p^e=CohiH9 
keterocUta  L. ) 

tody  rather  elongate,  little  elevated,  compressed  behind.  Month 
lerate.  Jaws,  each  with  two  or  more  series  of  pointed  teeth,  usually 
Ding  a  narrow  band.  Bones  of  the  mandiole  firmly  united.  Scales 
lerate.  Branchiostegals  4-0.  Preopercle,  preorbital,  and  mandi- 
with  mucous  pores.  Dorsal  and  anal  fins  similar,  moderately  devel- 
d  or  rather  large,  the  dorsal  usually  inserted  in  front  of  the  anal, 
itrals  well  developed.  Air-bladder  present.  Sexes  differing  in 
^r,  size,  and  development  of  the  fins,  the  anal  fin  in  the  male  nor- 
[.  Intestinal  canal  short.  Species  very  numerous,  mostly  Ameri- 
,  inhabiting  fresh  waters  and  arms  of  the  sea.  They  are  the  largest 
lize  of  the  Cyprinoilonts,  and  some  of  them  are  very  brightly  colored. 
tin  fundus  J  bottom,  the  supposed  abode  of  the  ^^Fundurltis  mudfishJ^) 
lie  species  may  be  divided  as  follows: 

^real  fin  beginning  in  advance  of  anal. 

Branch iost«gals  G.    (H ydrargyra  Lac^pMe. ) 

a.  Males  with  dark  cross-bars  and  a  black  dorsal  spot ;  females  with  longitadinal 

stripes maJaliSf  evoampinus, 

aa.  Males  and  females  with  dark  cross-bars eimiliSy  zebni* 

aaa.  Males  without  sharp  markings,  the  scales  rough  in  spring ;  females  plain. 

parvipinnis, 
Branchiostegals  5.    (Fundulus.) 
b.  Dorsal  long,  its  rays  16  or  17 ;  body  with  round  black  spots,  at  least  in  the 

male 9eminoU», 

hh.  Dorsal  moderate,  its  rays  10-14. 
c.  Scales  rather  small,  40  or  more  in  a  longitudinal  series. 

d.  Cross-bars  if  present,  black diaphanus^  canfluentui, 

dd.  Cross-bars  silvery. 

e.  Teeth  small,  in  a  band menana, 

ife.  Teet li  in  al>ont  two  series,  the  outer  enlarged adinia, 

00.  Scales  large,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  cross-bars ;  females  with  black  bars ;  fina 

plain fiigroftuciatus, 

ff.  Males  with  silvery  spots  and  bars ;  females  nearly  plain  olivaceous, 

or  barred  with  black heterocUtu8. 

DoiuH  fin  beginning  above  or  slightly  behind  anal ;  fins  high.    (Xenisma  Jor.) 

g.  Branchiostegals  5 ;  spots  in  regular  series catenatua, 

gg.  Branchiostegals  4 1*  spots  irregular «teU^«r. 
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*  Dorsal  fin  beginning  in  advance  of  anal. 

t  Branchiostegals  G.     {Hydrdrfjyra*  Lac^pMe.) 

a  Males  with  dark  cross-bais;  females  with  longitudinal  stripes. 

532.  F.  majalis  (Walb.)  Gthr.~^i7Zi/{«A  ;  MaufUK;  Bockfigh. 

Body  obloDg,  scarcely  elevated,  little  compressed ;  head  rather  pro- 
longed  auteriorly,  the  mouth  small,  terminal  and  ver^'  obliqae;  scales 
ratber  large;  dorsal  fin  moderate;  anal  fin  very  high  in  the  males,  mod- 
erate in  the  females ;  ventrals  long  in  the  males,  reaching  past  front  of 
anal;  eye  moderate,  shorter  tban  snout  and  than  interorbital  space;  a 
slight  angle  formed  by  the  profile,  in  front  of  the  eye,  due  to  the  ^^reater 
flattening  of  the  snout.     Male  fishes  dark  olivaceous  above;  sides  sil- 
very or  somewhat  golden,  with  about  a  dozen  broad  transverse  bare  of 
the  color  of  the  back;  posterior  part  of  dorsal  fin  with  a  black  patch; 
fins  yellowish  or  pale.    Females  olivaceous  above,  white  below,  a  narroir 
black  band  along  sides  about  on  the  level  of  the  eye  and  as  wide  as  the 
pupil ;  below  this  two  similar  black  bars  anteriorly  and  one  posteriorly, 
the  upper  one  being  interrupted ;  one  or  two  black  bars  at  base  of  cau- 
dal.   Females  usually  larger  than  the  males.   A  large  specimen  taken  at 
Beaufort,  N.  C,  supposed  to  be  a  male  of  this  species  in  high  coloration, 
f^howed  the  following  colors  in  life:  Back  olive,  sides  and  belly  bright 
salmon  3- ellow ;  lower  fins  clear  yellow ;  pectorals  and  anal  with  some 
dusky;  i)osterior  edge  of  caudal  dark;  dorsal  nearly  all  black,  alarjje 
black  oct'llated  spot  on  the  last  nxys;  opercles  and  urfder  parts  of  head 
with  an  inky  sufl'usion;  cheeks,  top  of  head,  and  mouth  bronze  yellow; 
sides  with  about  18  narrow  dusky  vertical  bars.    Teeth  in  a  broad  band; 
an  outer  row  of  rather  large  teeth.    Oviduct  adnate  to  first  anal  ray  for 
a  short  distance.      Head  33;  depth  4.     D.  12;  A.  10;   Lat  1.  36;  L 
trausv.  13.     L.  o-O  inches.    Cape  Cod  to  Florida,  the  largest  of  our 
Cyprinodontidce ;  abundant  in  shallow  bays. 

{Cobiti8  majalia  Walbaum,  Artodi,  Pise.  1*2,  1792:   Eaox  flavulus  Mitch.  Trans.  Lit.  & 
Phil.  Soc.  N.  Y.  1,  439;  Giinther,  vi,  322:  Hydrargyra  majalis  C.  &  V.  xviii,  207.) 

533«  F.  swampinus  (Lac.)  Gthr. 

Very  similar  to  the  preceding,  but  the  scales  apparently  somewhat 
smaller;  greenish  olive,  with  a  silvery  longitudinal  band,  and  12-15 
blackish  vertical  streaks.  Head  4;  depth  4J.  B.  6;  D.  14;  A.  12; 
Lat.  I.  43.     South  Carolina.     (Vol.) 

{Hydrargira  stcampina  Lac^pMe,  Hist.  Nat.  PoIbs.  v,  378;  GUnther,  vi,  323.) 


*  Lacdpede,  Hist.  Nat.  Poiss.  v,  378,  1603:  type  Bydrargira  $wni^^  Lao.    (vdqp^ 
water;  upyvf)og,  silver.) 


I 
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«a.  Hales  and  females  with  dark  cross-bars. 
^d4.  F.  •linilU  (Baird  <&  Girard)  Gthr. 

Body  moderately  elongate.  Head  rather  pointed  and  elongate,  as 
in  F.  majalis.  Sexea  similarly  colored;  both  olivaceous  above;  the 
«ides  silvery,  with  10-15  dark  vertical  bars;  males  with  an  ocellated 
spot  on  the  last  rays  of  dorsal.  Ventral  fins  short;  insertion  of  dorsal 
midway  between  front  of  orbit  and  end  of  caudal.  Head  3^;  depth  4. 
D.  11;  A.  8  or  9;  Lat.  1.  33;  L.  transv.  13.  Coast  of  Texas,  ascending 
streams. 

{Htfdrargyra  nmilis  Baird  &  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1853,  389:  j?jf- 
drarrfyra  aimiliB  Girard,  U.  S.  Mex.  Bound.  Ichth.  68:  Fnndulm  aimilia  Gttnther,  vi,  323; 
Jordan,  Bull.  U.  8.  Geol.  Surv.  Terr,  iv,  400.) 

AS5.  F.  zebra  (Girard)  Gthr. 

Body  elongate,  compressed,  subfusiform,  the  back  slightly  arched. 
Head  subpyramidal,  very  much  depressed.  Eye  4  in  head.  Fins  mod- 
erate; higher  in  the  males  than  in  the  females.  Scales  smaller  than  in 
F.  similis  and  more  closely  imbricated.  Olivaceous  above,  with  a  black- 
ish spot  upon  each  scale;  sides  yellowish,  with  narrow  transverse 
black  bands  or  bars,  about  16  in  number,  more  conspicuous  in  the  males 
than  in  the  females,  and  extending  from  the  back  to  the  belly;  inter-, 
spaces  wider  than  the  dark  bars.  Fins  plain.  Sexes  similar.  Head 
3J.    D.  13;  A.  14.     L.  3  inches.    Rio  Grande  in  New  Mexico.    {Oirard.) 

{Hydrargyra  zebra  pirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  60;  GUnther,  vi,  324. 
Kot  of  Dekay. ) 

tfoo.  Males  without  sharp  markings;  scales  rough  in  spring.    Females  nearly  plain. 

d36.  F.  parvlpinnis  Girard. 

Male,  light  olive  green,  mottled  with  darker;  sides  with  silvery  and 
brassy  lustre;   lower  parts  yellow;   about  20  short  blackish  cross-bars 
along  middle  of  sides,  broader,  plainer,  and  more  closely  set  behind ; 
aides  and  lins  with  dark  points;  upper  fins  dull  olive;  lower  yellow. 
Female  larger,  olive  green  above,  sides  not  barred,  with  an  obscure 
dusky  lateral  band  on  caudal  peduncle.    Fins  plain.    Fins  very  high 
iu  the  male,  small  in  the  female.    Scales  large;  in  the  males  in  spring 
roughened  or  ctenoid  by  small  granulations  and  prickles,  similar  to  the 
nuptial  excrescences  of  some  Cyprinidce;  fins  also  rough.   Oviduct  form- 
ing a  sheath  at  base  of  first  ray  of  anal.     Head  3^ ;  depth  3§.    D.  13; 
A.  11;  Lat.  1.  38;  L.  transv.  12.    L.  4  inches.    Coast  of  California  from 
Point  Concepciou  southward ;  very  abundant  in  bays  and  lagoons. 

(Ginad,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  154 ;  Girard,  U.  8.  Pac.  R.  R.  Surv.  x, 
W',  Qiliiaier,  vi,  319;  Steindachner  Ichth.  Beitriige,  v,  155,  1»7G.) 
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ft  Branchiostcgals  5.    ( Fandulua, ) 
&.  Dorsal  long ;  its  rays  16  or  17. 

53*7.  F«  seminolis  Glrard. 

Body  rather  stout.  Head  subpyramidal,  the  snoat  tapering.  Eye 
4.jt  in  bead.  Dorsal  fin  high,  its  origin  nearer  apex  of  snout  thflui  origin 
of  caudal;  anal  deeper  than  long.  Yentrals  not  reaching  vent.  Scales 
deeper  than  long,  of  moderate  size.  Dark  brown  with  large  roand 
black  spots,  the  spots  corresponding  to  the  scales,  upon  their  line  of 
intersection.  Dorsal  and  caudal  spotted.  Head  3|;  depth  3|.  D.  17; 
A.  13;  V.  6.    Florida.     (Qirard.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  59;  Gttnther,  vi,  325.) 

hb.  Dorsal  moderate,  its  rays  11-14. 

c  Scales  rather  small ;  more  than  40  in  a  longitndinal  series, 
d.  Cross-bars  blackish. 

538*  F.  dlaphnnos  (Le  S.)  Ag.^S^ring  Minnow. 

Body  rather  slender,  not  elevated,  compressed  posteriorly.  Head 
moderate;  quite  flat  above.  Fins  not  large;  dorsal  and  anal  rather 
low;  ventrals  scarcely  reaching  vent  in  the  females;  somewhat  longw 
in  the  males.  General  color  olivaceous;  sides  silvery;  15-25  narrow, 
•irregular  blackish  cross-bars  on  tbe  sides;  back  always  more  or  lew 
spotted  with  blackish;  fins  nearly  plain.  Teeth  pointed,  the  outer 
not  much  enlarged.  Head  4  ;  depth  4J.  Eye  large,  3J  in  head.  D. 
13;  A.  11;  Lat.  1.  40;  L.  transv.  12.  L.  4  inches.  Coasts,  ascending  all 
streams  to  their  fountain  heads.  Abundant  in  various  tributaries  of 
the  great  lakes.  Upper  Mississippi,  west  to  Colorado,  and  in  ponds  and 
streams  of  the  Middle  and  Eastern  States. 

(Hydrargyra  diaphana  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  1817,130:  Hydrargyr* 
muWfasciata  Lie  Sueur  1.  c.  131:  Fundulus  multifaaciatm  Gtinther,  vi,  324,  and  of  most 
"writers;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  Id77,  G7.) 

539.  F.  conflaentus  (roode  &  Bean. 

Yellowish,  with  a  longitudinal  streak  along  each  row  of  scales  and 
about  14  distinct  irregular  vertical  dark  bands.  Head  low,  flat  Snout 
not  produced.  Interorbital  space  2  in  length  of  head,  eye  4  in  head. 
Origin  of  dorsal  midway  between  tip  of  caudal  and  middle  of  eye. 
First  ray  of  anal  under  second  of  dorsal.  Anal  higher  than  long. 
Scales  crowded.  B.  probably  5.  Head  3i;  depth  3 J.  D.  10;  A.  10; 
Lat.  1.  45.    Lake  Monroe,  Florida.     (Ooode  cfe  Bean,) 

(Goodo  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  118.) 
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Cro69-bar8  silvery. 

e.  Teeth  in  bands,  the  onter  not  enlarged^ 

10«  F*  menona  Jordan  <&  Copeland. 

Body  elougate,  slightly  compressed,  not  elevated;  head  long  and  large, 
iher  narrow  above,  the  interorbital  space  half  wider  than  eye,  which 
4  in  head.  Dorsal  moderate,  inserted  in  advance  of  the  anal,  which 
short  and  deep;  paired  fins  short;  vent  midway  between  eye  and  base 
:  caadal.  Color  ( <? )  dark  olive  brown,  with  about  16  shining,  silvery, 
)rtical  bands,  which  are  narrower  than  the  dark  interspaces;  the  inter- 
laces broadest  behind ;  fins  plain ;  teeth  pointed,  carved,  outer  little 
ilarged.  Head  3»;  depths.  D.  12;  A.  10;  B.  5;  scales  48-12.  L. 
r  inches.    Rock  River,  Wisconsin. 

Jordan  &  Copeland.  Proc.  Acad.  Nat.  Sci.*  Phila.  1S77,  68.) 
Teeth  in  about  two  series,  the  outer  enlarged. 

ll«  F*  ndinia  J.  &  G.  nom.  sp.  no  v. 

Body  short,  deep,  and  compressed ;  head  moderate,  broad,  and  flat 
ove,  the  interorbital  space  rather  more  than  half  greater  than  the 
dth  of  the  eye;  eye  4  in  head;  dorsal  and  anal  fins  rather  large;  dor- 
l  inserted  almost  exactly  over  fiont  of  anal ;  teeth  mostly  in  two  series, 
boater  very  strong;  vent  midway  between  eye  and  base  of  caudal; 
lies  small,  closely  imbricated.  Color  olivaceous,  with  15  to  20  silver 
ws-bars,  almost  as  wide  as  the  interspaces  posteriorly,  wider  than  the 
ierspaces  anteriorly,  extending  over  the  belly  and  joining  their  fellows 

tiie  opposite  side ;  the  bands  variable,  but  usually  wider  and  more 
)wded  than  in  F.  menona  ^  fins  plain.    Head  3§;  depth  4.  '  D.  13; 

11 ;  scales  44-15.  L.  2  inches.  Coast  of  Texas,  ascending  streams; 
r  specimens  from  the  Rio  Grande. 

^Ad^nia  muUifasciata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  117:  Fundulue  zebra 
nlaD,  Ball.  U.  S.  Geol.  Siirv.  Tott.  iv,  No.  2,  1878,  664.    Not  Hydrargyra  multifaaciata 
Saenr,  nor  Hydrargyra  zebra  Grd.,  nor  Fundulu«  zebra  Dekay.) 

Scales  rather  largo,  less  than  40  in  a  longitudinal  series. 

/.  Males  with  9  or  10  silvery  cross-bars;  females  with  black  vertical  stripes;  fins 
plain.    * 

19.  F.  niirrorasciatas  (Le  S.)  C.  &  V. 

Body  rather  short  and  <leep;  head  rather  long  and  depressed;  the 
loat  obtuse,  a  slight  angle  being  formed  above  the  eye;  dorsal  mod- 
•ate,  well  back ;  anal  short  and  deep ;  eye  longer  than  snout,  1 J  in 
iterorbital  space,  3i  in  head.  Olivaceous  above,  silvery  below ;  fins 
i  both  sexes  immaculate;    males  with  9  or  10  very  distinct  silvery 


336    cojrrRiBLTioxs  to  xorth  amebican  ichthyology— iv. 

cross  bars,  each  aboat  as  broad  as  a  scale;  females  with  alH>ut  asnum; 
narrow  black  bars,  which  do  not  extend  on  the  back  or  belly;  scales 
punctate.  Head  S% ;  depth  4.  D.  11 ;  A.  9 ;  scales  33-!  1.  L.  2}  inches. 
{Gunther,)    Atlantic  coast  of  United  States,  not  very  common. 

( Hjfdrargyra  nigrofasclata  Le  Suear.  Jonm.  Acad.  Xat.  Sci.  Phila.  1817,  i,  133; 
Storer,  Fidh  3iaas,  295:  GUnther,  vi,  ."^^S.) 

ff.  Males  with  silvery  spots  and  bare;  females  nearly  plain  oUvaceoos;  finsipotki 

54S.  F.  heteroclit«9  (L.)  GQnther.— Coaiaioa  EilUfitik;  Mumwtidtog;  Mi-wttr 

Mimmotc*  ^ 

Body  thick-set,  short  and  deep ;  anteriorly  broad,  posteriorly  oom- 
pressed,  the  back  elevated ;  head  rather  short,  blunt-,  broad  and  flat  on 
top;  eye  moderate,  about  equal  to  snout,  about  half  the  width  of  inter- 
orbital  space  and  one-fifth  of  the  length  of  the  head :  fins  moderate,  the 
dorsal  inserted  in  males  midway  between  snout  and  tip  of  candal;  in 
females  farther  back ;  o\idnct  attached  to  anterior  ray  of  anal  fin,  its 
opening  near  the  tip  of  the  ray;  teeth  in  broad  bands,  pointed,  the 
outer  series  enlarged.  Coloration  in  males  dark  dull  green,  the  belly 
more  or  less  orange  yellow;  sides  with  numerous  quite  narrow  ill- 
defined  8(ilvery  bars  made  up  of  spots,  most  distinct  posteriorly;  besides 
these  are  numerous  conspicuous  white  or  yellow  spots,  irregularly  scat- 
tereil ;  vertical  fins  dark,  with  numerous  small  round  pale  spots ;  dorsal 
often  with  a  blackish  spot  on  its  last  ray;  anal  and  ventrals  yellow 
anteriorly;  under  side  of  head  yellow;  young  males  sometimes  with 
dark  bars.  Females  nearly  plain  olivaceous,  lighter  below,  without 
spots  or  bars,  the  scales  finely  punctate ;  sides  sometimes  with  a  few 
faint  verticid  shades.  Head  3§ ;  depth  3%.  D.  11 ;  A.  11 ;  scales  36-13; 
L.  3-3  inches.  Maine  to  Mexico,  everywhere  very  common  in  brackish 
waters,  the  most  abundant  of  our  Cypnnodontid(€,  Southern  specimens 
l>erliaps  i\»ach  a  larger  size  ( var.  grandk)  than  northern,  and  some  speci- 
mens (var.  piscuhmtm)  have  the  head  wider  than  usual. 

{^CohUin  hrtennlUa  L.  Syst.  Nat.:  Ewx  ptJiculetiius,  Mitch.  Trans.  Lit.  &  Phil.  SocN. 
Y.  i,  4 II  *  FtiHfialm*  pift-nlcHtH*  of  must  Aiut'rican  authors:  FuHdnltis  zehra  Dekay,  N.  V. 
Fautia,  Fi>h.  'Jl-^.  l<l*i:  tHMdaltui  tjniHdis  Baircl  &  Giranl,  Pruc.  Acad.  Nat.  Sci.  Phil** 
IS'Kt,  ;W>:  tuHduluft  grtiHdh  Giranl,  V.  S.  Mex.  Boiuitl.  Siir\'.  Ichth.69:  FMniulMtfery 
dvHHtu  i;iranl,  Phh-.  Aoad.  Nat.  i^ci.  Phila.  H.A  If)?:  FundMlus pimmlentut  Storer,  Ki»b. 
Ma8».  *'iU:  Giiiithor,  Cat.  Fish.  Brit.  Mas.  vi,  31ti.) 

••  IVrsrtl  liu  Wjjinninjr  ilin^ctly  above  or  slightly  behind  anal.     (Xem'tMa*  Jor.) 

•  Jonbiu,  Hull.  Buff.  Sik\  Nat.  Hist.  1876, 142:  type  Xemisma  9Mlifera  Jixt.  l^rtttMOf 
a  nuriiriao.) 


i 
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f,  BnuichiostegalB  5;  spots  in  regular  series. 

M4«  F.  catenatas  (Storer)  Qthr.^Stud-JUh, 

Similar  in  form  to  F.  steUifery  but  larger^  with  lower  fins  and  difter- 

ent  coloration ;  dorsal  and  anal  fins  even  in  the  males,  falling  short  of 

the  caadal ;  color  bluish  or  greenish,  with  a  round  orange  spot  (in  the 

male)  on  each  scale,  thus  forming  series  of  regular  lines  of  dots ;  females 

with  smaller  brown  spots  on  the  scales,   also  forming  lines.    Anal 

prickly  in  spring  males.    Teeth  in  broad  bands,  the  outer  somewhat 

enlarged.     Head  4^  depth  4^.    D.  14;  A.  15;  Lat.  1.  50.    L.  6  or  7 

inches.     Tennessee  and  Cumberland  Bivers,  locally  abundant,  one  of 

the  largest  and  handsomest  of  the  Cyprinodonts. 

(PliBeata  eatemata  Storer,  Synopsis  Fish  N.  A.  1843,  430 ;  Gttnther,  vi,  322 ;  Cope,  Jonrn. 
Aetd.  Nat.  Sci.  Phila.  Iti68,  238:  Xeniama  catenaia  Jordan,  Ann.  Lye.  Nat.  Hist.  N. 
Y.  1870,3:22.) 

§9,  Branchlostegals  4 ;  spots  irregular. 

Mi$.  F.  stelllfer  Jordaju^Spotted  Stud-fish. 

Body  rather  long,  somewhat  compressed.    Head  broad  and  flattened 
abore,  in  the  usual  fashion.    Eye  large,  about  4  in  head.    Scales  closely 
imbricated,  deeper  than  long.     Dorsal  fin  beginning  slightly  behind 
anal,  its  last  rays  in  the  adult  males  highly  elevated,  reaching  the 
base  of  caudal,  their  height  equal  to  the  depth  of  the  body;  anal  sim- 
ilar, more  elevated  in  front  and  less  so  behind,  the  last  rays  falling  just 
abort  of  caudal ;  fins  lower  in  females  and  young ;  pectorals  reaching 
^ventrals,  the  latter  to  anal  in  the  males.    Teeth  in  a  narrow  band,  the 
outer  somewhat  enlarged,  blunt  and  curved.    Coloration  brilliant;  livid 
YAne  above,  somewhat  silvery  below;    body  and  cheeks,  with  large, 
"bright  dark  orange  spots,  irregularly  placed,  not  following  the  rows 
of  scales,  and  not  always  in  the  middle  of  the  scales ;  these  spots  not 
uniform  in  size;  females  with  olive-brown  spots  horizontally,  oblong 
BsA  smaller  than  the  orange  spots  of  the  males  and  more  regularly 
placed ;  a  blue  loral  blotch,  with  a  green  one  below  it ;  a  pale  yellow 
blotch  on  the  back  in  front  of  the  dorsal,  very  conspicuous  when  the 
first  anal  ray.    Head  3f ;  depth  5.    D.  13;  A.  13;  V.C;  Lat.  1. 63.    L. 
fidi  is  in  the  water,  but  fading  in  spirits.    Oviduct  not  extending  on 
34  inches.    Alabama  Biver,  in  clear  streams  and  springs;  a  beautiful 
iah. 

{Imkma  itellifera^OTdtku,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,  3S2.) 

BolL  Nat.  Mus.  No.  16 ^22 
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159.— ZTOONECTES  Agaasiz, 
Top  Minnows. 

{Micristivs  GUI.) 
(Agasslz,  Am.  Joam.  Soi.  Arts,  1851,  135:  type  PcKilia  oUoacea  Storer.) 

This  genas  is  closely  related  to  FundultiSj  differing  chiefly  in  the  small 
size  and  posterior  position  of  the  dorsal,  which  has  usually  less  than 
ten  rays  and  is  commonly  inserted  behind  the  front  of  the  anal  fin. 
The  species  are  smaller  in  size  than  those  of  FunduluSy  and  different  in 
appearance,  bo  that  we  feel  relactant  to  unite  the  two  genera,  althoagh 
the  technical  differences  are  very  slight.  From  the  Old  World  genns 
HaplochiluSj  Zygonectes  is  distinguished  by  the  short  anal  fln.  The  fe- 
males of  Zygonectes  are  scarcely  distinguishable  from  those  pf  Oambuwk. 
Species  all  American.    Surface  swimmers,  feeding  nx>on  insects. 

{I^yov^  yoke ;  v^/cn/c,  swimmer ;  they  being  said  to  swim  in  pairs.) 

*  Body  rather  elongate.    {Zygonectes,) 
a.  Sides  without  black  band. 

546.  Z.  rubrinrons  Jordan. 

Body  moderately  stout,  little  compressed,  not  elevated,  the  cand^ 
peduncle  deep ;  head  rather  long,  broad  between  the  eyes,  flat  abor^) 
ej^es  large,  3^  in  head,  their  range  horizontal;  mouth  rather  larg"^ 
Teeth  small,  nearly  even,  in  a  narrow  band.  Scales  moderate.  Dors^ 
fin  very  short  and  small,  placed  a  little  behind  the  anal  or  about  ev^  ^ 
with  it,  its  position  in  the  males  rather  more  posterior;  anal  short,  hi^^ 
in  the  males;  ventrals  very  small ;  pectorals  small.  Color,  males  dar'  ' 
olivaceous,  with  a  dark,  bronze-orange  spot  on  each  scale  posteriori 
much  as  in  Fundulus  catenatus.  Below,  these  spots  are  brisrht  oran 
Faint,  narrow  vertical,  orange  bars  along  the  lower  and  posterior  pai^^ 
of  the  body.  Vertical  fins  with  orange  spots.  Jaws  and  space  in  ttor^ 
of  eyes  bright  orange-red ;  paired  fins  dusky.  Females  almost  uniforr^ 
brassy-olivaceous,  without  evident  spots  or  red  markings.  Head  3J  i  ^ 
length  to  base  of  caudal;  depth  3 J.  D.  7  or  8;  A.  8  or  9;  Lat.  1.  31III 
L.  transv.  11  or  12;  B.  5.  L.  2J-3  inches.  San  Sebastian  River,  Flo:  ^ 
ida,  a  larger  species  than  most  in  the  genus,  and  with  the  dorsal  fin  le^^ 
posterior. 

(Jordan,  Proo.  U.  S.  Nat.  Mus.  1879,  237.) 
54*7.  Z.  henshalll  Jordan. 

Body  rather  stout,  deep  and  compressed,  the  profile  nearly  straig^^l 
the  back  little  elevated,  and  the  caudal  pedunde  deep;  head  moiimf^Ke 
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moath  rather  large ;  Jaws  each  with  a  series  of  long  and  rather  slender 
caDine-like  teeth,  behind  which  is  a  band  of  small  teeth;  the  canines 
larger  in  the  lower  jaw;  eye  large;  scales  rather  large;  dorsal  fin  short 
and  high,  inserted  slightly  behind  the  anal  in  the  males,  exactly  opposite 
it  in  the  females;  candal  large;  anal  fin  larger  and  rather  lower  than 
dinaal;  ventrals  qnite  small;  pectorals  moderate.  General  color  oliva- 
eeoos;  sides  coveredy  especially  posteriorly,  with  rather  large,  irrega- 
laily  placed  orange  spots,  which  also  extend  on  the  vertical  fins;  dorsal 
dusky,  with  a  dark  bar;  head  without  red;  candal  and  anal  more  or 
less  yellow;  females  obscurely  marked;  young  with  diffuse  greenish 
▼erticid  bars.  Head  3^  in  length  to  base  of  caudal;  depth  4.  B.  5; 
D.  7  or  8 ;  A.  10  or  11 ;  Lat.  1.  33 ;  L.  transv.  10.  L.  3-4  inches.  San 
Mnstian  Biver,  Florida.  The  largest  si)ecies  of  the  genus,  looking 
like  a  Fundulus. 

(Jordan,  Proc.  U.  8.  Nat.  Mus.  1879,  327.) 

M§.  Z.  doripinuls  (Cope)  Jor. 

General  form  of  Z.  notatus;  lower  jaw  somewhat  projecting;  external 
series  of  teeth  in  both  jaws  enlarged ;  eye  large,  3^  in  head-  Olive  gray, 
scales  with  ochre  borders  ;•  fins  yellow,  broadly  edged  with  crimson. 
Head  4J;  depth  5.  D.  10;  A.  13;  scales  29-10.  L.  2^  inches.  Bivers 
of  Colorado.    {Cope.) 

(ffaplockilus  floripinnis  Cope,  Zool.  Lieat.  Wheeler's  Expl.  W.  100th  Mer.  t,  095, 1876. 

^•.  Z.  llneatus  Garman. 

Brownish,  finely  punctulate  with  brown;  white  below;  lips,  top  of 
head,  and  a  line  along  middle  of  back  dark;  tail  with  faint  transverse 
bands.  Moderately  stout,  compressed.  Grown  flat.  Eye  large,  as 
long  as  snout.  If  in  interorbital  width.  Lower  jaw  slightly  longer. 
Outer  teeth  long,  slender,  curved.  First  r^  of  dorsal  almost  opposite 
first  of  anal,  one- third  the  distance  from  base  of  caudal  to  front  of  eye; 
caudal  truncate.  Head  nearly  3;  depth  4 J.  D.  11;  A.  14;  V.  6;  P.  15; 
Lat.  1.  36;  L.  transv.  12.    Northeastern  Wyoming.    {Oarman.) 

(Gannan,  BuU.  Mus.  Zool.  viii,  No.  3,  88,  1881.) 
^^-  Sides  with  a  broad,  dark  lateral  band ;  fios  i>lain  or  speckled. 
^^O*  Xm  nolatas  (Raf.)  Jor. — Top  Minnow^ 

fiody  rather  slender,  compressed  behind.  Head  low,  depressed,  and 
lather  elongate,  the  snout  somewhat  produced,  the  lower  jaw  scarcely 
PTCSjeoting;  interorbital  space  broad,  its  width  about  half  length  of 
liwid;  eye  large,  less  than  snout,  about  3  in  head.    Fins  moderate,  the 
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dorsal  and  anal  elevated  in  the  males.  Teeth  in  a  broad  band,  tlie 
outer  series  considerably  enlarged  and  canine-like.  Ooloration  brown- 
ish olive,  with  a  broad,  dark  purplish-black  lateral  band  ronning  from 
tip  of  snout  through  eye  to  base  of  caudal ;  darker  in  males  tiian  ia 
females;  young  specimens  have  the  edges  of  the  band  serrated;  a  few 
series  of  small  black  dots  along  the  sides  of  the  back;  dorsal,  caadal, 
and  anal  fins  dotted  with  black;  top  of  head  with  a  conspicuous  trans- 
lucent  spot  in  life;  concentric  striad  on  scales,  strong.  Head  4;  depth 
4^.  D.  0;  A.  11;  scales  34-11.  L.  2-3^  inches.  Michigan  to  Alabama 
and  Texas,  generally  abundant  in  ponds  and  canals. 

{SemoHlus  1  notatua  Raf.  Ich.  Oh.  1820,  86 :  Pascilia  oUvaoea  Storer,  Synopais,  178: 
Fundulua  tencllus  B.  &,  G.  Proc.  Acad.  Nat.  Sci.  Phila.  18S3,  389 :  ZygoneUn  puldtUu 
Girard,  Pi-oc.  Acad.  Nat.  Sci.  Phila.  1851),  GO :  Fundulus  aureus  Coiie,  Proc.  Acid.  Nat 
Sci.  Phila.  Id:^,  78:  IIaplochilu8  pulchellus  GUnther,  vi,  314:  HaploehiluB  anffiif  Gfis- 
ther,  vi,  315 ;  Jordan,  Man.  Vert.  2G4. ) 

*•  Body  short  and  deep.     IMicristiua  Gill.)  j 

551  •  Z.  atrilatus  Jordan  &  Bray  ton. 

Body  short  and  stout,  compressed,  especially  posteriorly.  Head 
moderate,  broad  and  flattened  above.  Dorsal  fin  well  back,  moderatdf 
high ;  anal  fin  rather  larger ;  paired  fins  small.  Coloration  dull  olive; 
no  stripes  or  bars;  scales  slightly  dark-edged;  a  large  jet-black  blotch 
on  each  side  just  above  and  somewhat  in  front  of  the  vent,  due  to  the 
black  peritoneum  showing  through  the  translucent  sides;  dorsal  and 
anal  fins  speckled.  Teeth  small,  the  outer  little  enlarged.  Head  4; 
depth  L  D.  8;  A.  8;  scales  30.  L.  IJ  inches.  Neuse  River,  North 
Carolina. 

(Jonlau  &  Brayton,  Bull.  U.  S.  Nat.  Miis.  xii,  1878,  84.) 
552.  Z.  flnelanops  (Cope)  Jor. 

Body  rather  short  and  deep.  Head  broad ;  eye  as  long  as  snoot, 
3 J  in  head,  2  in  interorbital  width;  teeth  in  a  band,  the  outer  serie* 
scarcely  enlarged.  Fins  short.  Yellowish  brown;  scales  darker  edged; 
body  wiliiout  distinct  longitudinal  stripes  or  bars;  belly  golden;  a  very 
conspicuous  jet-black  spot  just  below  the  eye,  and  confluent  with  it  in 
the  adult;  dorsal  and  caudal  fins  with  series  of  black  dots;  caudal  vei? 
large.  Head  3^;  depth  3 J.  P.  7;  A.  9;  scales  2^-7.  L.  2 J  inches. 
Neuse  Iliver  (Cope)  to  Southern  Illinois  (Forbes)  and  Mississippi  {Bojl)^ 
locally  abundant. 

( Hajloohilus  melanop»  Cope,  Proo.  inner.  PhiL  Soe.  1870.  467;  JmdMi  Bal»  JH^ 
Nat.  Hist,  ii,  53, 1878;  Hay,  Pcoo.  U.  S.  M»Il  ^ 
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I.  Z.  dispar  *  Agassiz. 

Body  short  and  deep,  mach  compressed.  Head  short  and  very  broad, 
)flat  interorbital  space  being  two-thirds  of  its  length,  and  barely  twice 
)  diameter  of  the  eye;  the  distance  between  the  eyes  above  greater 
m  the  distance  between  them  below.  Snout  broadly  roanded.  Fins 
derate;  dorsal  mach  smaller  than  anal.  Outer  series  of  teeth  some- 
lAt  enlarged.  Coloration  pale  olive,  bluish  in  life;  a  very  distinct 
}wnish  line  along  tho  edges  of  each  row  of  scales,  appearing  wavy  or 
Tated  as  it  follows  the  scales;  about  10  of  these  longitudinal  stripes 
3  present;  males  with  the  lines  interrupted,  appearing  as  series  of 
t8  aod  further  marked  by  about  9  dark  cross-bars;  adults  with  a  dark 
)tch  below  the  eye,  sometimes  confluent  with  it  Oviduct  free  firom 
al.  Head  3|;  depth  3^.  D.  7;  A.  9;  scales  35-10.  L.  2^  inches, 
kes  and  sluggish  streams  from  Ohio  to  Iowa. 

Agaasiz,  Amer.  Joar.  Sci.  Arts,  1854,  353;  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila- 
7,67.) 

4*  Z.  bracliypteras  Cope. 

^Base  of  the  first  dorsal  ray  behind  the  vertical  line  equally  dividing 
)  base  of  the  anal ;  ventrals  not  reaching  base  of  anal.  Scales  large, 
jid  wide,  with  overhanging  supercilia;  interorbital  width  twice  the 
meter  of  the  orbit,  which  enters  the  length  of  the  head  2^  times, 
lor  uniform  olivaceous,  the  scales  with  brown  edges;  cheeks  silvery; 
spots  on  the  head.  Body  stout.  Head  4^.  D.  7;  A.  8.  Scales 
•9.  Length  2."  (Cope,  MSS.)  Trinity  Biver  and  other  streams  in 
cas. 

Frofeesor  Agaasiz,  Amer.  Jonrn.  Sci.  Arts,  1854,  353,  mentions  three  more  species  of 
I  genos,  which  have  not  since  been  recognized,  besides  two  (Z.  lateralis  and  Z,  gona- 
which  are  evidently  identical  with  Z,  notaiiUy  and  another,  Z.  UneolatuSf  which 
feasor  Putnam  informs  as  is  Identical  with  Z.  notiii, 

loMilAgasB. 

The  darker  continaoos  longitudinal  lines  alternate  with  fainter  interrupted  ones. 
les  with  distinct  transverse  bands ;  dark  olive  above,  fading  upon  tho  sides ;  sil- 
7  below.  Operculum,  throat,  and  space  in  advance  of  the  eye  orange  color."  Mo- 
9,AUl 

Mtetet  AgasB. 

A  large  dark  spot  upon  the  centre  of  each  scale  on  the  back  and  sides,  forming 
gitndhial  rows  of  disconnected  dots.  The  transverse  bars  of  the  male  are  much 
lower  and  nearer  together  than  in  Z,  Uneolatua  (nottii).  Dark  olive  above,  fading 
a  the  side.    Abdomen  silvery."    Mobile,  Ala. 

iiM^nAtat  Agaas. 

4  i^per  pftrts  of  the  body  sprinkled  with  dark  dots,  jMissing  into  long!- 
vaida*    Light  olive  above ;  silvery  on  the  sides  and  below."    Mo- 
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555*  Z*  scladScos  (Cope)  Jor. 

Body  short  and  stoat.  Eye  equal  to  snout,  3^  in  head,  1}  in  inter- 
orbital  space.  Fins  small.  Coloration  uniform  olivaceonSy  wiihoat  spots 
or  lines.  Head  %  D.  10;  A.  12;  scales  3d-13.  L.  2  inches.  Platte 
River.    {Cope.) 

(FunduluB  Bciaduma  Cope,  Proc.  Acad.  Nat.  Sci.  Phil.  1865,  78:  HapUKkUut  teiadicat 
GUnther,  vi,  316.) 

556.  Z.  clirysotiis  (Gttnther)  Jor. 

Head  depressed  anteriorly.  Snout  shorter  than  the  eye,  which  is  3^ 
in  head  and  1^  in  interorbital  space.  Fins  moderate.  Light  olive- 
colored,  with  narrow,  dark,  vertical  streaks  on  the  sides;  caudal  with 
bands  of  brown  dots.  Head  3^;  depth  4.  D.  9;  A.  11;  scales  34-12. 
Charleston,  S.  C.    {OUnther.) 

{Haplochilua  chrysotus  QiintheTf  vl,  317.) 

957.  Z«  asonatas  (Mitch.)  Jor. 

Eye  large,  2^  in  head.  Dorsal  almost  reaching  the  caudal,  which  is 
lanceolate.  Sides  with  12  black  cross-bars ;  dorsal  and  anal  dotted  with 
black;  other  fins  immaculate.  D.  7;  A.  10.  Head  4^  in  total  lengtL 
South  Carolina.    (OUnther.) 

(iEaox  zonatua  Mitch.  Trans.  Lit.  <&  Phil.  Soc.  i,  443 :  Fundkliu  zanahu  C.  A  V.  xviii, 
196:  HaplochiluB  zonatus  Qiinthf)T,  vi,  316.)^ 

55§.  Z.  clnisralatas  (C.  <&.  V.)  Jor. 

Anal  rather  larger  than  dorsal;  sides  with  ten  or  twelve  broad,  well- 
defined,  vertical  dark  bars,  nearly  as  broad  as  their  interspaces;  dorsal 
with  a  large  black  spot  posteriorly,  immediately  in  front  of  which  is  a 
white  one;  other  fins  immaculate.  D.  8;  A.  9.  Head  3|.  Coast  of 
New  Jersey.    ( OUnther, ) 

(FundulM  cingulatus  C.  &  V.  xviii,  107  (D.  8;  A.  10):  Hifdrargyra  Imoia  Baiid,  Ninth 
Smithsonian  Rept.  185.%  344:  Haplodhilua  lucias  Giinther,  vi,  316.) 

160.— I.UCANIA  Girard.* 
(Girard,  Prt)c.  Acad.  Nat.  Sci.  Phila.  1859,  118:  typo  Luoania  venusia  Qrd.) 

Mouth  moderate,  the  snout  not  produced;  both  jaws  with  a  single 
series  of  conical  teeth.  Scales  rather  large.  Dorsal  and  anal  rays  in 
moderate  number,  the  dorsal  in  advance  of  the  anal;  anal  fln  not 
modified  in  the  males.  Very  small  fishes.  (A  coined  name  without 
meaning.) 

*  GIRARDINICHTHYS  Bleeker. 

(  Limnurgus  Gttnther. )  ' 

adEOTy  Oyprin.  1860,  481:  type  OirardUOohthifB  innominatuB.) 

4y  ttooft.    Mouth  small,  the  upper  Jaw  very  protractile.    Teeth  nDaU*  wdboS^^ 
single  Mries  in  each  Jaw.    Scales  rather  small.    Dorsal  and  anal  ibitl^''^ 
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I.  Im  TCBVSta  Grd. 

Mly  oblongy  mach  as  in  Zygonectes.  Dorsal  midway  ot  body,  mod- 
tely  elevated,  much  in  front  of  anaL  Snoat  rather  pointed.  Brown- 
,  slightly  spotted.  Head  3^;  depth  3^.  D.  13;  A.  11;  Lat.  L  27. 
L^  inches.    Indianola,  Tex.    {Oirard.) 

Amia  tenfuia  Giraid,  U.  S.  Mez.  Bound.  Surv.  lohth.  71, 1859;  Girard,  Proo.  Acad. 
.  Sci.  Phila.  1859,  118;  Gttuther,  vi,  310:  Luoania  affinU  Glrard,  Proc.  Acad.  Nat. 
Phila.  1859,  118.) 

I.  Ma.  parva  (B.  &,Q,)  Bean  * 

*onn  elongated.  Head  less  than  one-foorth  the  length  (with  the 
dal).  Eye  3  in  head.  Coloration  plain.  D.  10;  A.  10;  Y.  6;  L. 
isv.  8.    Very  small.    Long  Island.    {Oiinther.) 

■jfprimodon  parvus  B.  Sl  G.  Ninth  SmlthBonian  Report,  1855,  345:  CifpHnodon  par" 
SUnther,  vi,  307.) 

I*  Im  goodel  Jordan. 

lody  elliptical,  rather  elongate,  the  back  considerably  elevated  to  a 
it  jnst  in  front  of  the  origin  of  the  dorsal  fin ;  the  candal  pedoncle 
ler  deep  and  compressed.  Head  short,  comparatively  narrow,  and 
atly  pointed.  Month  small,  terminal;  both  jaws  with  rather  large 
ical  canine-like  teeth,  apparently  in  a  single  series.  Eye  large,  near 
middle  of  the  side  of  the  head,  its  diameter  contained  2^  to  2^  times 
he  length  of  the  head,  about  equal  to  the  width  of  the  interorbital 
ce.  Scales  large,  their  exposed  surfaces  higher  than  long,  in  about 
29  to  32)  longitudinal  and  7  vertical  series;  humeral  scale  like  the 
ors.  Fins  large,  especially  in  the  males;  origin  of  dorsal  about  mid- 
r  between  snout  and  base  of  caudal,  conspicuously  in  advance  of 
1;  height  of  dorsal  fin  in  the  males  two- thirds  the  length  of  the  head« 
ut  equal  to  the  length  of  the  base  of  the  fin ;  anal  fin  similar  and 
rly  as  high  aud  long,  beginning  nearly  under  the  middle  of  the 
sal;  caudal  moderate,  subtruncate;  ventrals  long,  in  the  males 


ii  with  20  or  more  rajs,  nearly  opposite  each  other ;  anal  fin  not  modified  in  the 
e.    Intestinal  canal  short.    Mexico.    (Girardinus; /;tOv^,  fish.) 

MMominatus  Bleeker. 

lead  thick,  the  snoat  ohtaso,  the  mandible  being  directed  vertically  upward ;  neck 

iuxi  80  that  the  upper  profile  of  the  head  is  concave.    Eye  5  in  head,  ^  the  width 

interorbital  space.     Olivaceous,  with  brown  cross-bands,  which  are  sometimes 

fluent.    Head  4;  depth  3^.    D.  '^;  A.  22;  Lat.  1.  44.    Vicinity  of  city  of  Mexico. 

inth^r.) 

Lucania  sp.  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  114;  Bleeker,  Cyprin.  484: 

murgua  variegatua  Giinthor,  vi,  309.) 

Dr.  Bean  informs  ns  that  this  species,  the  types  of  which  he  has  examined,  is  a 

wsio. 
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reaching  the  f]X)iit  of  the  anal,  in  the  females  reaching  the  vent;  pectxK 
rals  reaching  past  front  of  ventrals  in  both  sexes.    Oolor  olivaoeoaa^ 
the  scales  with  dark  edgings;  a  very  distinct  black  band  in  both  sexe^ 
running  through  eye  and  snout  straight  to  the  base  of  the  caada)^ 
where  it  ends  in  a  round  black  spot ;  this  band  is  about  as  wide  as  a 
series  of  scales,  although  developed  on  parts  of  two  series;  a  coDspicii. 
ous  black  band  in  both  sexes  along  the  lower  edge  of  the  caudal  pedan. 
cle,  from  the  root  of  the  caudal  to  the  vent,  dividing  and  passing  ou 
each  side  of  the  anal  fin;  fins  in  the  female  plain;  in  the  male,  basal 
half  of  dorsal  and  anal  jet  black,  outer  half  pale  with  a  black  edge;     i 
pectorals  and  especially  ventrals  also  dark-edged ;  caudal  fin  faintly 
mottled ;  vertical  fins  with  more  or  less  red  in  life.    Head  4;  depth  ^, 
D.  9;  A.  9.    L.  1^  inches.    Arlington  Biver,  Florida,  a  tributary  of  the 
Saint  John's. 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1879,  240.) 

16t.-OAllIBUSIA  Poey.* 
{Hcterandria  Agassiz.) 
(Poey,  Mem.  Cuba,  i,  382, 1851:  tjpe  Gambwia  punctata  Poey,  from  CaUa.) 

Body  moderately  elongate.    Mouth  medium;  both  jaws  with  a  band 
of  conical  teeth;  snout  not  produced;  the  lower  jaw  prominent    Eyes 

•  PSEUDOXIPHOPHORUS  Bleeker. 

(Pcedliodes  Steindachner. ) 

(Bleeker,  Ichthyol.  Ind.  Prodr.  Cypr.  1860, 483:  type  Xiphophorus  himaculatui  Heckel) 
This  gcnas  has  the  general  characters  of  Gambunaf  dififering  in  the  larger  size  d 
the  dorsal  fin,  which  has  14-16  rays  instead  of  6-10.    Mexico,    (ifevdoi,  false;  Xif^ 
phorus,) 
*  Anal  process  ending  in  a  small  hook. 

P.  himacuJatu8  (Heckol)  Giinther. 

Each  scale  with  a  brown  crescent;  a  black  spot  behind  npper  end  of  gill-openi^^* 
and  a  round  blackish  spot  on  npper  half  of  root  of  candal.  Head  4^;  depth  4^.  I'*  ^'> 
D.  14;  A.  10;  scales  29-8.     L.  4  inches.     Mexico.    {Giinther.) 

(XiphophorM  himaoiUatus  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  169;  GUntl^^* 
vi,  332.) 
**  Anal  process  without  hook. 

P.  reticulatus  Troschel. 

Coloration  as  in  the  preceding;  caudal  fin  entirely  blackish.    Depth  6  in  U^ 
length.     D.  16;  A.  8.     Mexico.    {GUnther.) 
(Troschel,  MUller^s  Reise  Mexico,  iii,  App.  104;  GUnther,  vi,  333.) 

BELONESOX  Kner. 

(Kner,  Sitzgsber.  Akad.  Wiss.  Wien,  I860,  xl,  419:  type  BeUmetox  MUaMUi  Ener.) 

Cleft  of  the  month  much  developed  laterally,  the  jaw  bones  being  mach  piodiie9^^ 
Tbe  intermaxillarieB  form  together  an  elongate  triangolar  plata^  Iml  an  imI 
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BOfmaL  Scales  large.  Dorsal  and  anal  fins  both  rather  short,  the  anal 
Bore  or  less  in  advance  of  the  dorsal ;  anal  fin  of  the  male  modified  into 
ft  long  intromittent  organ,  and  much  advanced.  Intestinal  canal  short. 
Bnochioetegals  6.  Small  fishes  inhabiting  the  fresh  watiers  of  Mexico, 
Cuba,  and  the  Southern  States.  The  numerous  species  are  imperfectly 
known. 

(«Tlie  nAme  owes  its  etymology  to  the  provincial  Caban  word  GambuHno,  which 
rigniftes  nothing,  with  the  idea  of  a  joke  or  farce.  Thus  one  says  'to  fish  for  Gambt^ 
tino$*  when  one  catches  nothing/' — Poey,) 


O.  patmells  (B.  d&  G.)  Girard. 

Sooat  broad,  subspatulate,  the  lower  jaw  projecting.  Eye  longer 
than  snout,  3  in  head,  1^  in  interorbital  space.  Anal  process  in  ^ 
longer  than  head,  not  curved  at  its  extremity.  Caudal  peduncle  rather 
elongate.  A  faint  dark  line  across  upper  part  of  trunk;  sometimes 
aeries  of  dark  dots  on  sides  of  body;  an  oblique  dark  band  below  orbit; 
caodal  with  dark  spots;  coloration  sometimes  uniform.  Head  3§; 
depth  4.  D.  8;  A.  9;  scales  32-^.  South  Carolina  to  Mexico;  abun- 
dant in  lowland  streams. 

(BiUrandria  hothroold  Agassiz  MSS. :  Gamhusia  holbrooki  Giraid,  Proc.  Acad.  Nat. 
8d.  Phila.  1859,  61:  Gambuaia  holbrooki  GUnther,  vi,  334:  Heterandria  patrudh  B.  & 
0.  Proc  Acad.  Nat.  Sci.  Phila.  1853,  390;  Girard,  U.  S.  Mex.  Boond.  Sorv.  Ichth.  72.) 

Ml.  G.  bamilis  Gflnther. 

Slender;  anal  larger  than  dorsal,  and  much  anterior  to  it  Olive; 
dorsal  and  caudal  with  narrow  blackish  cross-bars.  Head  4|.  D.  6; 
A.  9.    Matamoras.    ( OirarcL ) 

{Omkbn9ia  gradlU  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  121,  preoccupied; 
Qflnther,  vi,  335.) 

M4.  G.  arllnfftonla  Goode  &,  Bean. 

Uniform  brownish  olive;  fins  with  a  few  blackish  dots.  Snout 
l>road.  Lower  jaw  projecting.  Eye  longer  than  snout,  3  in  head.  Dor« 
sal  inserted  midway  between  posterior  margin  of  eye  and  tip  of  tail. 
Pectorals  reaching  ventrals;  ventrals  to  vent.  Head  3^;  depth  4.  D. 
»5A.ll;  V.  6;  Lat.  L  33;  L.  trans  v.  11.  Arlington  Eiver,  Florida; 
Iniown  firom  females  only,  and  very  likely  a  Zh^gonectes. 

(Qoode  A  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  118.) 

loied  together.  Mandible  long,  somewhat  prominent ;  both  Jaws  with  a  broad  band 
of  ctrdiform  teeth.  Scales  rather  small.  Anal  in  advance  of  dorsal,  modified  in  the 
inale  into  an  intromittent  organ.  Branchiostegals  6.  Intestinal  canal  short.  Car- 
niToroos.    Mexico.    (Belone;  Esoz.) 

^'  heUttmui  Kner. 

Sleiider.    Olivaceous;  sides  with  series  of  brown  dots;  a  black  spot  at  root  of  caadal. 
Betd3;  depth  5^.    D.  9;  A.  10;  scales  60-18.   Mexico  and  Central  America,    (filer.) 
(Xmt,  1.  o.;  GUnther.Ti,  333.) 
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965.  O.  aflinis  (B.  &.  G.)  Grd. 

Body  moderately  stoat.  Dorsal  and  anal  flns  similar  in  size  an^ 
shape,  the  latter  not  mnch  advanced.  Coloration  plain;  dorsal  an^ 
caudal  dotted  with  black.  Head  4;  depth  3f.  D.  6;  A.  8.  Teza^ 
(Oirard.) 

{HeterandHa  afflnii  B.  &  G.  Proc.  Aoad.  Nat  ScL  Philft.  1853,  390;  Giiaid,  U. 
Mex.  Bound.  Surv.  lohth.  72;  GUnther,  vi,  336.) 

566.  O.  nobllls  B.  d^  G.* 

Body  very  deep,  elevated  in  firont  of  dorsaL  Anal  mnch  smalL.* 
than  dorsaL  Yentrals  very  small.  Coloration  plain.  Head  3J;  dep  ^ 
3^.    D.  8;  A.  7.    L.  2^  inches.    Texas.    {Oirard.) 

{HeterandHa  nohifia  B.  <&  G.  Proo.  Acad.  Nat.  SoL  Phila.  1853,  390;  Girard,  U. 
Mex.  Bound.  Surv.  Ichth.  71 ;  Gfinther,  vi,  335.) 

(Two  other  species  from  the  Bio  Grande  region,  G,  apeotota  and  G,  BemiUs,  are  briot^ 
and  probably  unrecognizably  described  by  Girard,  Proc.  Acad.  Nat.  SoL  Philat  ldi5( 
121). 

163.— niOMilKlVESIA  Le  Snenr.t 

{Limia  Poey.) 

(Le  Sueur,  Joum.  Acad.  Nat.  Soi.  Phila.  ii,  1821,  3:  type  MolUeMna  UUij^na 
Sueur.) 

Body  rather  stout  Month  small;  mandible  very  short,  its  bones 
united,  the  dentary  being  movable;  both  jaws  with  a  narrow  band  C3 
small  teeth,  besides  an  outer  series  of  long,  slender,  movable  teetX> 
which  are  curved  and  slightly  compressed,  placed  on  the  outer  edge  ^^ 
the  jaw.     Branchiostegals  usually  5.     Scales  rather  large.    Anal  &^ 

•  G.  gracilis  (Heckel)  Gthr. 

Anal  process  twice  as  long  as  head;  the  extremity  bent.  A  dark  band  fh>m  upp^ 
end  of  gill-opening  to  the  caudal.  Head  4;  depth  4.  D.  8;  A.  9;  scales  29-7.  Or^ 
zaba,  Mexico.    (ChUnther.) 

{Xiphophorus  gracilis  Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  300 ;  GQc:^ 

ther,  vi,  336.) 

tXIPHOPHORUS  HeckeL 

(Heckel,  Sitzgsber.  Akad.  Wiss.  Wien,  1848,  i,  pt.  3,  163:  type  XipkopkaruB  heOeT 
Heckel.) 

This  genus  differs  from  Molliencsia  chiefly  in  the  structure  of  its  caudal  fin,  the  lowea 
rays  of  wliich  in  the  males  are  prolonged  into  a  long  sword-shaped  appendage,  which 
in  the  adult  is  sometimes  as  long  as  the  rest  of  the  fish.  Anal  of  the  male  modified 
into  an  intromittent  organ,  one  or  two  of  the  enlarged  rays  being  provided  with  hook- 
like processes.    Bianchiostegals  5.    (^itpo?,  sword;  tpopeoOf  to  bear.) 

X.  kelleri  Heckel. 

Sides  with  blue  and  yellowish-green  bands  or  dark  spota  Prolonged  caudal  ap 
pondage  of  the  male  nearly  as  long  as  the  body,  yeUow,  with  black  edges.  Anal  pro 
cess  with  numerous  hooks.  Head  4^;  depth  3f.  B.  5;  D.  13;  A.  9;  aoales  S9*8 
Mexico.    (GUnther,) 

(Heokel  L  c.;  Qilnther,  yi,  349.) 
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behind  the  dorsal^  the  anal  of  the  mfde  being  modified  into  an  intromit- 
tent  organ;  caudal  fin  alike  in  the  two  sexes;  dorsal  fin  highly  elevated 
in  the  male,  its  base  elongate,  of  twelve  or  more  rays.  Intestines  elon- 
gBtBj  with  nomerons  eonvolations.  Small  mnd-eating  fishes,  of  varie- 
gated colors,  foand  in  Cuba,  Mexico,  and  oar  Southern  States.  (Dedi- 
cated to  Monsieur  MoUienj  French  minister  of  finance,  a  patron  of 
P^ion,  the  friend  and  scientific  associate  of  Le  Sueur.) 

^#7.  Hi.  latlplnna  Le  Saear." 

Body  short  and  deep,  compressed.    Eye  equal  to  snout,  3^  in  head,  2 

in  interorbital  space.    Inner  teeth  almost  obsolete;  outer  series  large, 

firedy  movable.   Dorsal  fin  in  the  males  greatly  elevated,  in  the  females 

moderate.    Greenish,  silvery  below;  a  row  of  dark  spots  along  each 

aenes  of  scales,  and  the  lower  part  of  the  trunk  also  with  a  series  of 

loond  brown  spots;  each  scale  with  a  silvery  hinder  m^gin;  dorsal  fin 

in  ^  with  4  or  5  brown  lines  interrupted  by  the  rays,  and  with  a  row  of 

vertically  ovate  spots  on  its  upper  half;  caudal  membrane  with  black 

dots,  the  lower  half  of  its  hinder  margin  black.    Female  less  spotted. 

Head  3|;  depth  3^.     B.  5;  D.  13;  A.  7;  scales  27-^.     L.  2^  inches. 

Florida  to  Mexico;  abundant  in  streams  of  the  lowlands. 

(Le  Sueur,  Joarn.  Acad.  Nat.  ScL  Phila.  1821,  ii,  3;  Gflnther,  vi,  348:  PcBdlia  mulU- 
Uaetta  Le  Saeor,  L  c.  4:  PtdoUia  Uneolata  Grd.  U.  S.  Hex.  Bound.  Sorv.  Ichth.  70: 
LmiapcKiiioide$  Qrd.  U.  S.  Mex.  Bonnd.  Sorv.  Ichth.  70:  Limia  tHatamorenns  GnL 
Ptoe.  Acad.  Nat.  Sci.  Phila.  1859,  116.) 

168.— P(E€IIjIA  Bloch  A  Schneider. 

iLimia  Poey.) 

(Bloch  Sl  Schneider,  Sjstema  Ichthyologis,  1801,  452 :  type  Pcdoilia  vivipara  Bloch  A 
Schneider,  from  Sorinam.) 

This  genus  differs  from  MoUienetia  only  in  the  smaller  size  of  the 
dorsal,  which  has  usually  nine  or  ten  rays  and  is  nearly  opposite  the 

Mud  in  the  female,  but  behind  it  is  the  male.    The  numerous  species 

^—^  ^- 

*Jr./onnaM»(6rd.)Gthr. 

Body  rather  stoat.  Snont  short.  Fins  different  in  the  two  sexes.  OUTaceonay 
Mki  with  hrown  spots ;  dorsal  fin  with  transverse  series  of  blackish  spots ;  other 
JaiiBimarnlate.    Head  3^;  depth  3^.    D.  12;  A.  10.     Palo  Alto,  Mexico.    (Girard.) 

(UaAafarmom  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1659, 115 ;  GUnther,  tI,  349.) 

it/MMriGtbr. 

Bnnniish,  each  scale  with  a  black  margin ;  a  black  band  between  eye  and  scapalm; 
t  rouid  black  spot  on  npper  half  of  root  of  caadal ;  anal  with  a  black  line  altiDg  each 
n^f  other  fins  plain.  £je  shorter  than  snoot,  4  in  head,  2  in  interorbiUl  width. 
I^busI  (in  female)  mnch  longer  than  high ;  anal  small,  opposite  middle  of  doraaL 
D.lt;  A.10;  Lat.LS9;   L.transT.9.  Volcanic  lake.  Hnamantia, Mexico.    (OftaOer.) 

(Qiatber,  Ann.  Mag.  Nat.  Hist,  xir,  370, 1874.) 


i 
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inhabit  tlio  West  Indies,  Mexico,  and  South  America.    ^xaa-M, 

gated.) 

*  Brauchiostega]B  6.    iPtecilia.) 

SttS.  P.  conchiann  (OiraH)  Jot.  &  Ollb. 

Body  abort,  back  coiivex;  head  small;  scales  very  large.  Bro 
each  scale  with  a  large  brown  spot;  an  obscare  black  lateral  bam 
plain,  except  the  dorsal,  which  has  a  few  black  spots.  Head  i. 
A.  0.    Nuevo  Leon,  Mexico.    {Girard.) 

(Limia  couoAiana  Onl.  Proa.  Acad.  Nat.  Sisi.  Pliila.  1H39, 116 :  Padlia  attAH  ( 
vi,  »17.) 

1««.— C)1BABDINU§  Poef.> 
(Pooy,  Mum.  Cuba,  i,  3ii3,  ISjl :  type  Girardinm  metalliata  Pooy,  from  Cuba.) 

Body  moderately  slender;  month  small;  mandible  very  ah 
bones  not  united ;  snout  short ;  both  jaws  with  a  single  series  i 
der,  moTuble,  pointed  teeth ;  scales  rather  large ;  anal  fin  mon: 
in  advance  of  dorsal,  in  the  male  modiGed  into  an  iutromitteat 
iutostinnl  caiia!  elongate ;  mud  eating.     Very  small  fishes,  the  s 


•PLATTPCECILUS  GUnther. 
(Glluthor.  Cat.  Fislies  Brit.  Miis.  vi,  350,  IdGG:  tj-pe  Flatgpaalu*  macmlatv  i 
SiiintI  tlHli(>3  allii'd  tu  (lirardinun,  but  with  the  origin  of  th«  anal  fin  bebio 
tbi'  ilorsul.     Mi'^cii-u.     (T.luru J,  broad;  iroixtXoi,  PeeciliutsPeBdlia.) 

r.  mavMlatH*  Gtbr. 

IWd.v  iinii'b  i'<iiu]in>S!>i'd  iind  olevated.  Caudal  pednncle  abort  and  deep.  (H 
a  rt'utidish  UlmU  s|>«i  mi  middle  of  nuvt  of  cauilal:  a  black  Hpot  on  middki 
iHidy;  d»rsut.>fl<'u«i<<>tti-d  with  black;  niar^iiis  of  anal  sad  uodal  UmIl  1 
di'inli'J^.     1>.  10:  A.  -f;  t^-alm'£>-^.    L.  11  iucbea.    Uexico.    (OCaflkr.) 

lliUiithor,  vi,  i-.0.) 

GOODCA  Joidao. 

(Jonliiii.  PrtHV  V.  S.  X:it.  Mii*.  1*T»,  299 :  type  GiMdM  at 

I'linit  i>f  FaiilatM^.  bill  with  tbo  LntMtiQal  oaoal  nl- 
J.>iu.a.  :i>id  til.'  t.'-th  sU'iidor.  movable, IrM^pM, 
oiiUT  wis..  ,.f  X\w  jaws,  iioc  cU-«dy  aet.    "" 
dorsal  i^ii^hilv  in  ;tdvuiK-<-  of  auaL    Mo 
^t'Viial  i-b:tii^i'#.  if  any.  uulcuuirD. 

llUiisU  ab.'vi.';    sid«i  nvwlr  •* 


■:n.:ll    [ 

-*  ihi--ily  black,  eiff 

.■  t'l.k 

.■.ir'.y -.trjisUt.  th«' 

■:::h  <u> 

U.    Lowerjawpiili 

.  a  litilo  uon  tW 

llo  !»>in 

what  rubuged. 

Ml!.     H 

a.1  4:  depth  •» 

.■..m.i,ltla 

o.  Mexicou   ■ 

,J-'tdau 

I'roc.  U.  ff 

50.   UMBREDiB.  349 

T^ttrtebnite  animalg  known,  found  in  the  fresh  waters  of  the  wanner 
pasts  ci  America.    (I>edicated  to  Charles  Oirard.) 

»#.  O.  fwmommm  Oid. 

Sody  short.  Snoat  very  short  Anal  smaller  than  dorsal.  Brown- 
olive,  with  a  black  streak  from  the  suont  along  the  middle  of  the 
side,  crossed  by  6  or  8  brownish-black  vertical  streaks ;  a  black  spot  at 
basses  of  candal,  dorsal,  and  anaL  Head  3^ ;  depth  3|.  D.  7 ;  A.  9 ; 
JjSkt.  L  28.  L.  1  inch.  South  Carolina  to  Florida ;  said  to  be  the  nnall- 
esip  known  fish. 

COinid,  Proc.  Acad.  Nat.  Sei.  Phila.  ISjO,  G2;  OOnther,  ri,  354.) 

67#.  G.  •ccMeaUUia  (B.  A  6.)  Grd. 

Brownish  above,  with  a  black  lateral  stripe ;  a  black  line  along  lower 
flimigin  of  taiL    Fins  onicolor.    Head  3| ;  depth  3|.    D.  7 ;  A.  7.    Gila 
{Girard.) 


iBtttrmmdnm  oeeidemimUt  B.  ^b  6.  Proe.  Acad.  Nat.  8cL  FhiL  1%3,  390;  Gtnzd,  U. 
8.  Hex.  Bound.  Ichth.  73 ;  GSndwr,  tI,  354 :  Girardimm»  mm«rienm$  Girmrdy  Piroe.  Acad. 
Hat.  ScL  PhilA.  1^50,  liOz  GirmHimmi  mmmiemtU  Gimtber,  ti,  35&) 

Family  L.— OIBRID^. 


{The  Mud  Mimnom.) 

Body  oblong;  broad  anteriorly;  compressed  behind.  Head  large, 
flattened  above.  Month  moderate,  the  maxillary  without  distinct  sup- 
plemental bone.  Bands  of  villiform  or  cardiform  teeth  on  premaxil- 
lanes,  lower  jaw,  vomer,  and  palatines ;  premaxillaries  not  protractile. 
Lateral  margin  of  upper  jaw  formed  by  the  bnxuL  short  maxillaries, 
which  are  toothless;  lower  jaw  the  longer.  Gill-openings  wide;  the 
BKmbranes  scarcely  connected ;  gill-rakers  little  developed ;  branchios- 
tegab  6^  Scales  moderate,  cycloid,  covering  head  and  body ;  lateral 
he  obscure  or  wanting.  Dorsal  fin  moderate,  posterior,  in  advance  of 
anal;  ventrals  small,  close  to  anal;  pectoraLs  inserted  low;  caudal  fin 
loooded.  Stomach  without  blind  sac:  no  pyloric  cceea ;  pseudobranchiae 
luddeo,  glandular ;  air-bladder  simple ;  oviparous :  sexes  similar.  Car- 
inrorous  fishes  living  in  mud  or  among  weeds  at  the  bottom  of  clear 
Aiggish  streams  and  ponds,  extremely  tenacious  of  life,  like  the  Cfpri- 
Minifuic  Genera  2 ;  ^wcies  3,  Umbra  crameri  of  Austria,  and  the 
ioOowing.  The  family  is  very  close  to  the  E$oddatj  differing  mainly  in 
tte  attaller  month  and  weaker  teeth. 
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*'  PectoralB  narrow,  with  few  (1^15)  rays ;  yentralrays6 ;  soales  modenito.UMBBA, 

**  Pectorals  broad,  with  many  (33-36)  rays;  ventral  rays  3;  soales  small.. Daixu,  16^3^fiG^ 

165.— UMBRA  Milller. 

MuA-fiahes. 

(  Mela  nura  Agassiz. ) 

(Kramer;  MttUer,  Abhandl.  Akad.  Wiss.  Wien,  BorL  1842,  188:  type  UwAru  mw  ^m 
MttUer.) 

Body  oblong,  covered  with  cycloid  scales  of  moderate  size,  witho  ^^at 
radiating  strise ;  no  lateral  line.  Head  shortish,  little  depressed.  E  ve 
rather  small.  Cleft  of  mouth  moderate.  Ventral  fins  d-rayed,  bel(  jw 
or  slightly  in  front  of  dorsal;  anal  fin  much  shorter  than  dorsaL  P<  kv 
torals  rather  narrow,  ronnded,  placed  low,  with  12-15  rays,  which  a.,  re 
much  jointed.  Caudal  rounded.  Preopercle  and  preorbital  with  m  Q- 
cous  pores.  Branchiostegals  6.  Oill-rakers  short,  thick.  Size  sma  ^^' 
Two  species,  very  similar  to  each  other,  inhabiting  the  waters  of  tMBie 
United  States  and  Austria.    (Latin,  umbra^  a  shade.) 

971.  U.  llmi  (Kirt.)  Gthr.— Ifiul  JfiiifMHo;  Dog-fish. 

Dark-green  or  olive,  mottled,  sides  with  irregular  narrow  pale 
these  often  obscure  or  wanting;  a  distinct  black  bar  at  base  of  candi 
whitish  strii)es  sometimes  present  along  the  rows  of  scales.    Head 
in  length;  depth  4^.    B.  6;  P.  14;  D.  14;  A.  8;  V.  6;  Lat.  1.  35; 
transv.  15.    L.  4  inches.    Vermont  to  Minnesota  and  South  Carolii 
Abundant  northward  in  weedy  streams  and  ditches.    "  A  locality  whict::::^ 
with  the  water  perfectly  clear  will  api)ear  destitute  of  fish  will  perhap^^ 
yield  a  number  of  mud-fish  on  stirring  up  the  mud  at  the  bottom 
drawing  a  seine  through  it.    Ditches  in  the  prairies  of  Wisconsin, 
mere  bog-holes,  apparently  affording  lodgment  to  nothing  beyond  tad — 
poles,  may  thus  be  found  filled  with  MelanurasP    (Baird.) 

{Hydrargyra  Umi  Kirtland,  Boat.  Jonm.  Nat.  Hist,  iii,  277:  Mdanwra  ommlafa  Ag. 
Am.  Joum.  Sci.  &.  Art8,  1854,  135:  Unibra  Umi  Giinther,  vi,  232:  Leudsaup^gmttrnMl}^ 
Kay,  New  York  Fauna,  Fishes,  214 :  Umbra pygmcea  Jordan,  Bull.  U.  S.  Nat.  Mas.  z,  53  ; 
the  eastern  form,  pygma^a,  usually  slightly  differing  in  proportions.) 

166.— DAIililA  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  358:  type  Dallia peotoralis  Bean.) 

Body  oblong,  covered  with  small,  partly  embedded  cycloid  scales;  a 
trace  of  lateral  line;  a  line  of  mucous  tubes  below  eye.  Eye  smalL 
Clefb  of  mouth  moderate.  Villiform  or  almost  cardifonn  teeth  on  jaws, 
vomer,  and  palatines;  those  on  premaxillaries  enlarged.    Yentrala  in 
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ftont  of  dorsal,  composed  of  3  rays;  base  of  anal  about  as  long  as  that 
a€  dorsal;  caudal  flu  rounded;  pectoral  fln  rounded,  with  a  somewhat 
flefihy  base,  with  33-36  rays.  Branchiostegals  7  or  8.  Streams  of 
^AJiiska.    (Dedicated  to  W.  H.  Dall.) 

^ Y9.  D.  i^ctoralls  Bean. 

Body  dusky  brown,  mottled  with  whitish.  Belly  whitish,  often 
speckled ;  fins  with  dark  spots.  Body  rather  elongate.  Eye  small,  6 
or  7  in  head.  Pectoral  about  half  as  long  as  head;  ventral  one-third; 
ftnal  beginning  opposite  front  of  dorsal  and  ending  nearly  opposite  its 
last  ray.  Scales  on  belly  very  small.  Head  4;  depth  5.  D.  12;  A  13; 
P.  34;  y.  3;  scales  11-77-11.    L.  8  inches.    Saint  Michael's,  Alaska. 

(Bmh,  Pioc.  U.  S.  Nat.  Mas.  1879,  358.) 

Family  LI.— ESOCID^E. 

{The  Piken.) 

Body  elongate,  not  elevated,  more  or  less  compressed.    Head  long ; 

the  snout  much  prolonged  and  depressed.    Mouth  very  large ;  its  cleft 

forming  about  half  the  length  of  the  head ;  lower  jaw  the  longer ;  upper 

jaw  not  protractile,  most  of  its  margin  formed  by  the  maxillaries,  which 

aro  quite  long  and  provided  with  a  supplemental  bone ;  premaxillaries, 

vomer,  and  palatines  with  broad  bands  of  strong  cardiform  teeth  which 

are  more  or  less  movable;   lower  jaw  with  strong  teeth  of  different 

riies;  tongue  with  a  band  of  small  teeth.    Head  naked  above;  cheeks 

iiid  opercles  more  or  less  scaly;  gill-openings  very  wide;  gill-mem- 

bnnes  seiMurate,  free  firom  the  isthmus ;  gill-rakers  tubercle-like,  toothed ; 

hnnchiostegals  12-20.    Scales  small;  lateral  line  weak,  obsolete  in 

yoong  specimens,  developed  in  the  adult.    Dorsal  posterior,  opposite 

ttd  similar  to  anal ;  caudal  fin  emarginate ;  pectoral  fins  small,  inserted 

loir;  ventrals  rather  posterior;  vent  normal;  no  adipose  fin;  no  bar- 

bds;  stomach  not  c(Bcal,  without  pyloric  appendages;  pseudobranchl® 

gluidalar,  hidden ;  air-bladder  simple.    Fishes  of  moderate  or  large  size, 

inhabiting  the  fresh  waters  of  the  northern  part^  of  Euroi>e,  Asia,  and 

North  America.    Genus  1 ;  si>ecies  about  6,  one  of  them  cosmopolitan, 

the  rest  all  confined  to  America.    The  species  are  all  noted  for  their 

greediness  and  voracity. 

(AMfato  GOntber,  vU,  2S6-230.) 
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1«T.— ESOX  LinnKiiu. 
Pikes. 

(Linntcus,  Syslpmn  Snturic :  lypfi  Eiox  (udH*  L.) 

Cbaractei-8  of  the  geniis  includwl  above.  (Latio,  enor,  a  pite: 
Ito^;  probably  from  U'li;,  equal }  O^uj,  sliorp.) 

a.  Clitfks  aa  wtll  as  nperrloB  entirely  HCDJyj  broDubiostegftls  11-14;  colot) 
iTlifiilUitfil.     (i'lHjrt'HiM*  Eaf.) 
('.  Brail l;Lic)st<^gnl4  uonnully  12. 
Sf  3.  E.  amoricaniis  Giuclin. — Dan^l  rict<rt1. 

Uoily  shoi-t  and  robust ;  head  lieayy,  with  blunt  short  snoa 
rather  largo,  abjut  5  in  head,  its  diameter  nearly  balf  the  ien^l 
Kiinnt,  its  posterior  margin  scarcely  behind  middle  of  beatl; 
biaiichiostejials  scaly.  Darli  green;  aide-s  with  about  twenty  i 
bliiekisli,  eiir\'ed  bartt,  sometimes  obscurely  marked,  but  not  di 
reticulated ;  a  black  bar  below  eye,  another  from  upper  edge  of 
thi-ongh  eye  to  snout.  Head  3};  depth  5J.  B.  12-13;  D.  11; 
Lat.  1.  loa.  L.  1'2  inches.  A  small  pickerel,  abundant  from  ^la 
setts  to  Florida,  in  stivams  east  of  the  mountains. 

(jKonr  latiifn,  /iamirieoBnii Gniulin,  Sjst.iOR Notune,  17KS,  1390:  Knox  nigtr 
Jimni.  Ainil.  Nm.  Sii.  Fhilii.  i,  US:  Aibm /oreia/ii*  Dfkay,  New  York  Faun 
'i-U  :  /;'w,y  tiiiMtus  Stonr,  Fish.  Ma»s.  :il;(:  E»ox  nigtr  Giiutbt^r,  vl,  £21:  i.'« 
Ilolbr.  Kli.  .S.  LMHHi,-J(Jl.) 

Sf  1.  E.  MilliBiam-ns  \ia(.—Umi:  rk-ttnl. 

Body  niddfi-jitoly  stout,  somewhat  compressed ;  head  rathe 
longer  than  in  /,'.  amcncanm,  but  shorter  than  in  E.  reticuUitia, 
being  oxii.'tly  in  Ihe  middle  of  the  head ;  eye  large,  less  than  3 1 
snout,  about  0  in  head;  caudal  well  forkeiL  Color  green  orp 
Bides  with  many  curved  streaks,  sometimes  fbrming  bar^  l(v 
usually  tbrmiiig  marmorations  or  reticulation8,tlie  oidor  exli!& 
able,  sometimes  quite  plain;  sides  of  head  ttBoally*''^BS.  V 
bar  downward  from  eye,  and  one  f^rwaitli  bftseof  ^'^A  ^, 
mottled ;  other  fins  usually  plain.  H  caA  iVi  '^'^V^^  ''^  \/S 
Lat.  I.  105.  L.  12  inches.  Mis»i»a^■^>p\  Vaft«y  «"'^  \  ^ 
small  species  very  abuudaut  ill  HWi  tfti*'^^  sflrw™*  ^  > 
South  and  West. 

(RafineBqao,  Ich.  Oh.  1820.  M;  Jor*i«w    **l^***'^'"^ 

laiiJ,  ClcvolauJ  Ainml«  of  BcUlio*!  JH"^*" — '■ 

Sue.  Pliilo.  166(i,    4(l'.l:   tiKtX  CgphM.r 
cypho  Gliutber,  vj,  ■j:.'*]-,  BKmiji 
form  (csjiAu  =^rD»>M),  d 
probably  a  TBrirtyutJf* 
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1^  Bnnchiostegals  14-16. 
^T^a  IS*  reticalatas  Le  Saeur. — Common  Eastern  Pickerel;  Chreen  Fike, 

Body  rather  slender,  deepest  near  the  middle  and  tapering  backward 
to  a  slender  candal  peduncle ;  head  long,  the  snout  prolonged,  so  that 
it  is  not  much  shorter  than  the  rest  of  the  head;  eye  small,  about  3 J  in 
snout,  8  in  head;  caudal  well  forked.    Color  green  of  varying  shades, 
sides  with  golden  lustre,  and  marked  with  numerous  dark  lines  and 
streaks,  which  are  mostly  horizontal,  and  by  their  junction  with  one 
another  produce  a  reticulated  appearance;  a  dark  band  below  eye;  fins 
plain.    Head  3 J ;  depth  6.    B.  15 ;  D.  14 ;  A.  13  (counting  developed 
rays  only  as  in  other  cases) ;  Lat.  1. 125.    L.  24  inches.    Maine  to  Ala- 
bama, everywheiNB  east  of  the  mountains,  not  found  west  of  the  Alle- 
ghanies. 

(te  Saear,  Jonrn.  Acad.  Nat.  Sci.  Phila.  i,440,  1818;  Gttnthor,  vi,229;  Storer,  Fish. 
Mas.  311,  and  of  all  authors :  E»ox  affinis  Holbrook,  Icb.  8.  Car.  1660,198:  Ewxphalo- 
nan  Say,  Joani.  Acad.  Nat.  Sci.  Phila.  i,  416.) 

ac  Cheeks  scaly;  lower  half  of  opercles  bare;  branchiostegals  14-1/6;  species  light- 
spotted  on  a  darker  ground.    {Ewx,) 

Syt.  E.  Indus  L.— PiJke. 
Body  moderately  elongate,  the  back  little  elevated )  head  rather  long, 

tike  eye  exactly  midway  in  its  length.  General  color  bluish,  or  greenish 
fi:iay,  with  many  whitish  spots  which  are  usually  smaller  than  the  eye 
^od  arranged  somewhat  in  rows;  dorsal,  anal,  and  caudal  fins  with 
vwndish  black  spots ;  young  with  the  white  spots  coalescing,  forming 
crtlique  cross  bars;  a  white  horizontal  band  bounding  the  naked  part  of 
^he  operculum.  Head  3§;  depth  5;  eye  G^  in  head.  B.  15,  in  the  Amer- 
ican var.  estor  (13  or  14  in  European  specimens);  D.  17 ;  A.  14;  Lat.  1. 
X23.  L.  2-4  feet.  Fresh  waters  of  the  northern  parts  of  Europe,  Asia, 
mnd  North  America;  in  the  Eastern  United  States  south  to  Northern 
Ohio;  very  abundant. 

(&0Z  lufAus  L.  Syst.  Nat. ;  Gfinthcr,  vi,  226,  and  of  authors  generally :  Esor  esior  Le 
r,  Jonm.  Acad.  Nat.  Sci.  Phila.  i,  413,  1h18  :  Eaox  estor  GUnther,  vi,  228 :  Esoxdepran- 
Gttntber,  vi,  229 :  Esox  horeus  Agassiz,  L.  Superior,  317. ) 

Lower  half  of  cheeks  as  well  as  of  opercles  hare  ;  branchiostegals  17-19 ;  black- 
spotted  ou  a  lighter  ground.    (Mascalongus  *  Jordan.) 

^^7m  C  BOblllor  Thompson. — Muskallunge, 

General  form  of  E.  luciusj  the  head  a  little  larger  proportionally ; 
^<^y  {Murt  of  cheeks  about  as  wide  as  eye ;  the  scales  on  both  cheeks 

*  Jordan,  Kept.  Ohio  Fish.  Com. ,  1877,  92:  typo  Eeox  nohiUor  Thompson.    (Latin, 
DMk;  Umgui,  long.) 

BnlL  Nat  Mus.  No.  1& 23 
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and  opercles  in  aboat  8  rows.  Color  dark  gray ;  sides  with  round  blackish 
spots  on  a  gronnd  color  of  grayish  silvery;  belly  white;  flns  spotted 
with  black.  HeadSf;  depth  6.  B.18;  D.17;  A.  15;  Lat.L150.  L4 
to  8  feet.  A  magnificent  fish,  by  far  the  largest  of  its  family,  found  in 
the  Great  Lake  region  and  northward. 

(Esaxeator  Dekay,  N.  Y.  Fauna,  Fishes,  222,  and  of  various  aathorB,  not  of  Le  Saeu; 
Thompson,  Proc.  Bost.  Soc.  Nat.  Hist.  1850,  iii,  163 ;  Jordan,  Bull  U.  8.  Nat  Mim.x,  54, 
and  of  most  late  writers.) 

Ordee  o -apodes.* 

{The  Eels.) 

Scapnlar  arch  free  behind  the  cranium;  no  prsecoracoid  arch.  Air- 
bladder,  if  present,  with  a  pneumatic  duct.  Ventral  fins  wanting. 
Maxillary  and  premaxillary  more  or  less  connate  with  other  bones  or 
with  each  other,  sometimes  entirely  wanting.  Pharyngeal  and  oper- 
cular apparatus  often  deficient.  Vertebrae  in  increased  number.  Ver- 
tical fins  without  spines,  usually  confluent  around  the  tail.  Gill-open- 
ings usually  narrow,  separated  by  a  broad  isthmus,  sometimes  close  to- 
gether or  confluent.  No  pseudobranchisa.  Body  eel-shaped;  naked, 
or  with  rudimentary  scales. 

As  here  understood,  this  order  includes  most  of  the  old  order  of 
Apodes  J  excluding  as  separate  orders  the  Glanencheli  (Gymnotida:)  and 
the  Ichthyocephali  (Motiopteridw),  It  thus  includes  the  Holo$iomi,E^ 
chelycephaliy  and  Colocephali  of  Cope,  which  may  be  united  provision- 
ally until  the  osteology  of  various  aberrant  forms  is  made  known,  (a, 
privative;  ttou^,  foot.) 

{SymhranekidcB  and  Murcenidw  Giinther,  viii,  12-145.) 

ANALYSIS  OF  FAXnUES  OF  APODES. 

•Vent  mnch  behind  head;  jaws  not  greatly  produced;  dorsal  without  spines. 
t  Muscular  and  osseous  systems  well  developed, 
a.  Preopercle  wanting ;  lower  pharyngeals  wanting;  gill-openings  very  small 

MuR^xiDJ:,  52. 
aa.  Preopercle  present ;  lower  yiharyngeals  present. 

ft.  Gill-openings  well  separated AnouillidJE)  53. 

bb,  Gill-ojicuiugs  contiguous;  mouth  very  large,  with  small,  shifrp  teeth. 

SYNAPHOBRAKCHIDJtt  54. 

tt  Muscular  and  osseous  systems  feebly  developed;  gape  very  wide;  stomach  «* 
tremely  distensible Saccopharynoid^  55. 

Vent  under  the  pectorals;  both  jaws  produced  into  a  very  slender  beak;  body  «*' 
tremely  slender;  middle  of  dorsal  with  spines NemichthtidS,  ^ 

*  Called  Enohelyoephali  in  the  analytical  table  on  page  81 


•• 


62.    MUBiBNIDJg; — ^MUBJSKA.  355 

Family  LII.— MURiENIDJE. 

{The  Murcenas.) 

elongate,  eel-shaped,  naked.  Head  subconical,  elevated  at  the 
the  snout  rather  slender;  skull  less  developed  than  in  fishes 
Yj  the  opercular  bones  rudimentary,  the  preoperculum  generally 
.  Premaxillary  rudimentary  or  wanting.  Ethmoid  very  wide. 
y,  symplectic,  pterygoid,  basal-branchihyal,  superior  and  in- 
laryngeal  bones  all  wanting,  except  the  fourth  superior  pharyn- 
ich  is  jaw-like,  and  supported  by  a  strong  superior  branchihyal. 
irious.  Gill-opening  reduced  to  a  small  slit  or  foramen.  Yen- 
none.  Pectorals  usually  wanting ;  dorsal  and  anal  low,  couflu- 
md  the  tail,  sometimes  wanting.  Skeleton  well  ossified.  Mas- 
stem  well  developed.  Genera  5  or  6;  species  about  110.  Aban- 
v^arm  seas,  often  reaching  a  large  size. 

Ida  enrjyachiaia  Giintbcr,  viii,  93-136:  order  Colocephali  Cope,  Trans.  Amer. 
1870,  456.) 

ils  none;  vertical  fins  well  developed;  nostrils  ronnd;  teeth  all  acute. 

MUBJSNA,  168. 

16§.— miTRiEIVA  Linnaeus. 
Linn.  Syst.  Nat. :  type  Murcena  heUnce  L. )  » 

ral  fins  none;  dorsal  and  anal  fins  well  developed.  Posterior 
round,  with  or  without  tube ;  anterior  nostril  with  a .  tube, 
ell  developed,  acute.  Tongue  not  free.  No  lateral  line.  Body 
moderately  elongate.  Species  very  numerous  in  warm  seas, 
the  ancient  name  of  Murcpna  helcnce;  from  fiupovy  a  sweet  oil.) 

or  as  well  as  anterior  nostrils  tubular.     (Murcena,) 

,  melanotis  (Kaup)  Gthr. —J/oray. 

lish  black,  everywhere  with  numerous  round  yellowish  spots, 
which  are  smaller  than  the  eye,  these  sometimes  confined  to 
1  and  trunk;  a  large  round  black  spot  around  the  gill-opening; 
'  mouth  black.  Nasal  tubes  subequal  in  length,  shorter  than 
Maxillary  teeth  biserial,  and  in  young  examples  mandibulary 
80.  Canine  teeth  somewhat  knife-shaped,  of  moderate  length, 
capable  of  being  completely  shut.  Gill-opening  narrow,  not 
lan  the  small  eye.  Snout  of  moderate  length.  Cleft  of  mouth 
?rate  length,  about  2 J  in  length  of  head.  Tail  longer  than  body, 
i  in  length  of  trunk.    West  Indies,  &c.    {OUnther.)    Specimens 
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probably  belonging  to  this  species  lately  obtained  at  Charleston,  S.C., 
by  Mr.  E.  E.  Earll. 

(LimamurcBHa  melanotia  Kaup,  Aalo  Hamborg  Mas.  27;  Giintber,  yiii,  96.) 

aa.  Posterior  nostril  without  tabo.    (Gymnothorax*  Bloch  &,  Schneider. ) 

579.  M»  mordax  Ayrea,— Conger  Eel, 

Dark  brown,  vaguely  reticulated  with  narrow,  paler  markings  and 
spots;  a  round  dark  blotch  about  gill-opening;  lower  side  of  head  and 
throat  with  about  15  dark  lengthwise  streaks;  belly  with  omilar 
streaks  running  crosswise;  a  dark  line  on  each  side  of  base  of  anal, 
with  short  cross-branches.  Snout  short,  narrow,  and  pointed.  Occip- 
ital region  becoming  fleshy  and  much  elevated  with  age.  TaU  form« 
ing  about  half  the  total  length.  Head  7  in  length.  Tube  of  anterior 
nostril  half  as  long  as  the  eye;  posterior  nostril  with  a  slight  border. 
Eye  above  the  middle  of  the  gape,  2J  in  snout,  which  is  6}  in  rest  of 
head.  Gill-opening  slightly  larger  than  eye.  Sides  of  npper  jaw  with 
two  series  of  teeth  posteriorly,  the  outer  series  of  small,  close-set,  re- 
curved, triangular  teeth,  which  are  immovable;  inner  teeth  aboatS, 
similar,  but  larger,  depressible;  a  groove  between  the  two  series;  in 
front  of  these,  continuous  with  the  outer  series,  are  3  fixed,  knife- 
shaped  teeth,  then  a  movable  tooth,  then  3  fixed  teeth;  on  the  middle 
line  of  vomer  3  depressible  fangs,  the  posterior  the  largest  of  the  teeth; 
in  the  lower  jaw  a  single  series,  corresponding  to  the  outer  series  in 
the  upper  jaw,  some  of  the  front  teeth  enlarged  and  fixed.  Beaches  a 
length  of  5  feet.  Point  Concepcion  to  Cape  San  Lucas;  abundant 
about  the  islands,  and  remarkable  for  its  ferocity. 

(Ay res,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  30.) 

5§0«  M«  occllata  (Agassi z)  Jenyns. 

Teeth  nniserial,  some  of  them  slightly  serrated.  Mandible  with  12-U 
teeth  on  each  side,  the  two  anterior  being  canines  of  moderate  size; 
''intermaxillary"  teeth  not  much  larger  than  "maxillary'';  there  are 
no  teeth  on  the  mesial  line  between  the  "intermaxillary"  teeth.  The 
mouth  can  be  shut  completely.  Anterior  nasal  tubes  short  Snout 
short,  thick.  Eye  rather  small.  Cleft  of  the  mouth  of  moderate  width, 
extending  beyond  eye.  Tail  longer  than  the  body.  Head  about  half 
as  long  as  trunk.    Brownish,  with  numerous,  small  round  white  spots 

irregularly  disposed,  the  largest  about  as  large  as  the  eye.     Dorsal  fin 

—— — ■ — ^-— — — — — — ■ — ' —  .      ^^-^^— ^~"'— ***^*^ 

*  Block  <&  Schneider,   Syst.    Ichtb.  525,  528 ;    originany  eqaivaleiii  to  Jfi 
{yvMvo?,  naked;  Oopa^y  chest;  in  allusion  to  the  absence  of  peoianJt.) 
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itii  sabaltemate  large  white  and  black  spota;  anal  (and  dorsal)  with 
broad  black  margin.    {Ounther.)    Florida  and  Texas  south wanl. 

(GfmmMorax  oceUattu  Agassiz,  Spix  Piso.  Brasil,  91;  GOntber,  \\\i,  102:  Xtom^neniM 
frmarpmtOm  Ginrd,  U.  8.  Hex.  Boand.  Sarv.  lobtb.  7(>.) 

Family  LIIL— ANGUILLID^. 

{The  True  Eels.) 

Sody  elongate,  serpentiform,  naked  or  covered  with  imbedded  scalen. 
ead  conical,  the  snout  not  much  produced,  sometimes  very  blunt, 
reopercolum  present.  Premaxillaries  present,  separated  on  the  me- 
GUI  line  by  the  ethmoid.  Maxillaries  wanting  or  connate  with  the 
emaxillary,  which  forms  the  border  of  the  mouth.  Superior  branchi- 
als  and  inferior  and  superior  pharyngeals  well  developed,  the  latter 
three  bones.  Teeth  various.  Gill-openings  separate,  not  very  small 
ccept  in  Simenchelys).  Ventral  fins  none;  dorsal  and  anal  low,  usually 
nfluent  around  the  tail;  pectorals  generally  present,  plact^d  rather 
l^h.  Vent  not  far  from  anal  fin.  Skeleton  ossified.  ]\IuHCuIar  Hystem 
U  developed.  Heart  not  far  behind  gills.  As  here  understood,  tbiH 
aily  includes  a  wide  variety  of  forms,  which  have  been  often  arranged 
several  families.  It  is  probable  that  some  divijiion  will  be  found  nee- 
ary,  but  we  have  not  the  data  on  which  to  make  it.  Genera  about 
i  species  about  IGO.  In  all  warm  seas,  many  of  them  ascending 
era. 

AngmUlida,  part;  Gthr.  Tui,  23-90.) 

Pongae  not  free  anteriorly.  « 

.  End  of  tail  not  surrounded  by  tbe  An;  no«triU  labiaL     (Ophiturina.) 
c.  Pectoral  fin»  wautiug  (rarely  rudimentary) ;  teetb  HUiall;  couieal  .C<KCi:la,  IW. 

cc.  Pectoral  fins  present ;  t^fb  acute Ofhicuthyh,  170. 

k  End  of  tail  surrounded  by  tbe  fin« 
d.  NoKtriU  labial.     {Myrimm.) 

e.  Teeth  p^anular MyKlCHTIJV«,  171. 

dd.  Ko«t ril 8  Hiiperior  or  lateral.     {Mura-naooince.) 

f.  Pectoral  tins  present ;  dorm  1  and  anal  rudimentary Kkocokgki*,  ITZ, 

Tonjl^oe  free  anteriorly;  pectorals  present;  uoatrils  not  labiaL 
g.  Suout  sub«x>ijica]. 

h.  Ik^ly  fiT^Wless.     {f.Amgrimig.) 
t.  Jat^fr  wjib  an  outer  aenes  of  cloae-set  teetb;  lowijr  jaw  uoi  pn*- 

j»i«Jt  Uj)J.  ..,  .„*  ....  ., ......  ......  .....  .CONOKK,    17 'i. 

hh.  h^*t]\  vJtL  rudimentary,  linear,  imbedded  acab%  arran|$ed  at  rigbt 
an2::le»>  with  4sac*b  other.     (Awgmilluiff.) 

j.  'Je^ibin  bauds;  lover  jaw  projeetinj^ ,,...A>'irt'nXA,   174. 

pg.  fcnout   \^T\   sbort   and   blujut ;    body  scaJy ;    inaudible  \*^ry  airoiig. 

L  7e«tL  blunt,  indaor-like  in  one  merim;    i^Ul^openiuK;  a  v*rry 
abort  lotj^uidiiial  aitt ISiMJCKcmcxyw,  ko. 
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169.— CCBCUI.A  Yahl. 
{Sphage^aruhua  Bloch  &  Schneider.) 

(Vahl,  Skrivt.  Naturh.  Selsk.  iii,  1794,  149:  type  CosovZa  jpfery^era  Yahl^TMcgiktt 
polyophthalrmis  Bleeker. ) 

Body  extremely  slender.  Teeth  equal,  small,  conical,  on  jaws  and 
vomer.  Nostrils  labial.  Tongue  not  free  at  tip.  Pectoral  fins  wanting 
or  rudimentary ;  dorsal  fin  present.  Extremity  of  tail  free.  Gill- 
openings  small,  separated  by  a  narrow  isthmus.  Eyes  smalL  (Latin, 
c(ecu8j  blind.) 

581*  €•  scuticaris  (Goocle  &  Bean)  J.  &,  G. 

Brownish,  paler  below.  Teeth  small,  conical,  in  two  series  on  jaws 
and  vomer.  Gill-openings  close  together.  Dorsal  fin  beginninf^  far  in 
advance  of  the  gill-opening,  a  little  nearer  the  tip  of  the  snout  than  the 
gill-opening,  at  a  distance  from  the  former  equal  to  three  times  the 
length  of  the  snout.  Head  8^  in  distance  from  gill-ox>ening  to  vent, 
and  8  in  tail.  Snout  pointed,  G  in  head.  Pectorals  extremely  snudl, 
their  length  less  than  ^^^  the  total  length.    (Ooode  A  Bean,) 

{8phagebranohu8  soutioaria  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  344.) 

170.--OPHICHTHirS  Alil. 
(  OphUtt  ru8  Lac^pede. ) 
(Ahl,  Specim.  Iclith.  1789,  9.) 

Body  elongate,  naked.  Teeth  all  pointed  j  vomerine  teeth  present. 
Nostrils  labial.  Tongue  not  free  at  tip.  Dorsal  and  anal  fins  present; 
pectoral  fins  developedk  End  of  tail  not  surrounded  by  the  fin.  Spe- 
cies very  numerous,  found  in  all  warm  seas,    (o^t?-,  snake;  c;^^o?,fish.) 

•  Canine  tcetli  very  distinct.     {MystriopliU*  Kaup.) 
t  Teeth  in  each  jaw  in  a  double  series. 

582.  O.  panctirer  (Kaup)  Giintber. 

Snout  narrowed,  short,  spoon-shaped,  twice  as  long  as  the  eye.  Cleft 
of  the  mouth  very  wide.  Teeth  pointed,  fixed,  unequal  in  size,  those 
of  the  premaxillary  in  a  single  arched  series,  the  foremost  being  the 
longest  of  all  the  teeth;  outer  series  of  teeth  in  jaws  with  canines; 
vomerine  teeth  triserial,  rather  small.  Lii)8  not  fringed.  Gill-openinff* 
wide.  Origin  of  the  dorsal  fin  at  some  distance  behind  the  pectoral, 
which|  is  well  developed.     Tail    somewhat   longer   than   the  body* 

*  Kaup,  Apodes,  1856, 10:  type  Ophimrm  roatellatus  Rich,  (/itn^rpov,  spoon,  o^^t 
anake;  from  the  form  of  the  snout.) 
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Brownish,  with  numerous   small   roundish  black  spots.      {Ounther.) 
West  Indies,  north  to  West  Florida. 

{CntaloptU  punctifer  Kaup,  Abbandl.  Natnrwiss.  Yerein  Hamburg,  iv,  2,  1860: 
yamrdonopkU  mordax  Poey,  Rept.  Fi8.-Nat.  Caba,  ii,  252,  1868:  Crotalopais  mordax 
3oode  &,  Bean,  Proo.  U.  S.  Nat.  Mus.  1879,  154 ;  Giintber,  viii,  56.) 

*  No  distinct  canine  teetb ;  snoat  moderate.    (  SfuramopsU  *  Lo  Saonr. ) 
i  Teeth  in  the  lower  Jaw  in  a  double  series;  cleft  of  mouth  wide. 

(S8«  O.  triserialls  (Kanp)  Giinther. 

Body  with  larger  and  smaller  roundish  black  spots,  alternating; 
lead  with  many  small  black  spots  above  and  below ^  belly  plain;  head 
Jid  body  with  longitudinal  streaks.  Gill-openings  curved,  well  sepa- 
ated,  a  little  longer  than  pectorals.  Head  with  longitudinal  wrinkles, 
ta  length  two-fifths  the  distance  from  the  gill-opening  to  the  vent, 
loath  wide,  its  cleft  more  than  one-third  the  head.  Eye  moderate,  1} 
a  snout.  Teeth  pointed,  fixed,  all  biserial,  except  those  on  vomer, 
rhich  are  uniserial.  Pectoral  fin  3^  in  head,  the  dorsal  beginning 
bove  its  terminal  portion.  Tail  rather  longer  than  body.  Southern 
/alifomia  to  Brazil.    (Described  from  Garrett's  type  of  0.  califomiensis.) 

{Mura^nopma  IriaerialU  Kaup,  Apodes,  1856, 12;  Giinther,  viii,  58:  Ophisurua  oaltfomi" 
««w  Garrett,  Proc.  Cal.  Acad.  Nat.  Sci.  iii,  66.) 

:  Teeth  iu  lower  jaw  in  one  series.    (Herpetoichthys  Kaup.) 

>S4.  O.  ocollatas  (Le  S.)  Gttnther. 
A  series  of  round  white  spots  along  the  middle  of  tbe  side  of  the 
ody  and  tail;  dorsal  fin  with  a  black  edge;  some  white  dots  on  the 
lack  iHihind  the  head  and  a  white  line  across  the  occiput.    Length 
f  the  liead  rather  less  than  one-third  of  the  distance  of  the  gill- 
pening  from  the  vent.    Snout  pointed,  the  upper  jaw  projecting  be- 
ond  the  lower.    Cleft  of  the  mouth  wide,  two-fifths  tbe  length  of  the 
ead.     Eye  of  moderate  size,  two-thirds  of  the  lengtb  of  the  snout,  and 
ituated  in  the  anterior  thinl  of  the  head.     Teeth  pointed,  fixed,  un- 
qual  in  size;  the  intermaxillary  teeth  largest,  arranged  in  a  curved, 
ransverse  series;  maxillary  teeth  in  a  double,  vomerine  and  mandibu- 
iry  teeth  in  a  single  series ;  only  the  anterior  inandibulary  teeth  form 
.  short,  double  series.     Length  of  the  pectoral  fin  rather  more  tUiiii 
ne-third  that  of  the  head;  dorsal  fin  commencing  opposite  the  ymU^ 
ior  tliird  of    the  pectoral.     Tail  longer  than    tbe    body.     {CHmUt^- 
Vest  Indies,  north  to  West  Florida. 

(Munrnopais  occUatu>t  Lo  SiuMir,  Joum.  Acad.  Nat.  Sci.  Phila.  ▼,  1^6;  GttiiJ4»«.  vu 
S:  II(Tj>etoichthi/H  ore! la  tun  fJoodo  &  JJoan,  Proc.  U.  S.  Nat.  Miii».  1^?79^  X5&«) 

•Le  Sueur,  Jouni.  Acad.  Nat.  Sci.  Phila.  v,  108:   type  3fin 
uvpatva,  Murcma;  oipii,  appearance.) 
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171.— jniTRICHTHirS  Giratd. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  58:  type  Myricktky  HgHnui  Grd.) 

Pectorals  present;  dorsal  inserted  in  advance  of  base  of  pectorals,  at 
a  point  nearer  to  them  than  to  the  eye.  Head  large ;  the  lower  jaw 
shorter  than  the  npper.  Teeth  granular,  disposed  in  elongated  patches 
on  the  jaws,  palatines,  and  nUsal  bones.  Eyes  well  developed.  Gill- 
openings  lateral,  moderate.  Body  naked.  ^Nostrils  near  the  end  of  the 
snout,  the  upper  very  small,  opposite  the  lower,  which  are  couspicaoos 
and  tubular.    {;wpo^,  Myrus,  an  ancient  name  of  ifurcena;  Ix^oq^tsk) 

585.  in.  tiffrinns  Grd. 

Brownish  above,  throat  and  belly  dull  whitish ;  roundish,  dark  brown 
spots  on  the  body  in  four  longitudinal  series;  belly  plain;  throat  with 
whitish  spots ;  spots  on  head  smaller  and  deeper  in  color.  Fins  oliva- 
ceous ;  liectoTol  and  anal  plain ;  dorsal  spotted  like  the  body,  white- 
edged.  Body  subcylindrical,  somewhat  compressed,  tapering  backward. 
Pectorals  broader  than  long.  Head  12  in  length.  Cleft  of  month  ex- 
tending beyond  eyes.  Teeth  unequal,  in  many  series;  three  series  on 
the  front  of  the  dentary  bones;  two  on  the  upper  jaw  and  two  on  the 
shaft  of  the  vomer.  Length  2  feet.  (Oirard.)  Adair  Bay,  Oregon,  not 
found  by  recent  collectors. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  58.) 

172.— NEOCONOEB  Girard. 
(Giranl,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  77:  type  Neoconger  mwsnmatu9  Gid.> 

Scaleless.  Pectoral  fins  present:  dorsal  and  anal  fins  rudiment^i^ 
passing  around  the  tail,  towards  the  end  of  which  they  are  more  deW^* 
oped.  Cleft  of  the  mouth  extending  beyond  the  small  eye;  maxilli 
teeth  slender,  in  several  series;  vomerine  teeth  uniserial,  forming  a  pat 
in  front;  posterior  nostrils  near  the  anterior  rim  of  the  orbit,  anter"^ 
near  the  tip  of  the  snout;  tail  not  much  longer  than  the  body.  Or  ^ 
openings  vertical,  rather  large.  Gulf  of  Mexico,  (v^o^,  new;  xoyyt^  ^ 
Conger.) 

586.  N*  macronatns  Grd. 

Dark  reddish  brown  above,  paler  below;  head  small,  slender,  pointe-^ 
upper  jaw  the  longer;  dorsal  fin  beginning  just  in  front  of  the 
forming  a  membranous  ridge  until  near  the  tail,  where  it  expands 
becomes  fin-like ;  pectorals  small.    Coast  of  Texas.    (Oirard.) 

(Girard,  U.  S.  Mox.  Bound.  Surv.  Ichth.  1859,  77 ;  GOnther,  viii,  4Q.) 
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lYS.— A1VOUII.I.A  Thnnberg. 

Eels. 
(,  KouT.  M^m.  Stookh.  about  1791:  type  Murmna  angnilla  L.) 

elongate,  compressed  behind,  covered  with  imbedded  scales, 

are  linear  in  form,  and  placed  bbliqnely,   some  of  them  at 

angles  to  others.    Lateral  line  well  developed.    Head  long  con- 

ktely  pointed,  the  rather  small  eye  well  forward  and  over 

le  of  the  month.    Teeth  small,  subequal,  in  bands  on  each  jaw 

kmg  patch  on  the  vomer.    Tongue  free  at  tip.    Lips  rather  fiill, 

tree  margin  behind,  attached  by  a  frenum  in  front.    Lower  jaw 

ig.    Oillopeniugs  rather  small,  slit-like,  about  as  wide  as  base 

and  partly  below  them.    Nostrils  superior,  well  separated, 

ior  with  a  slight  tube.    Vent  close  in  front  of  anal.    Dorsal 

at  some  distance  from  the  head,  confluent  with  the  anal  around 

Pectorals  well  developed.    Species  numerous,  in  most  warm 

ascending  streams,  but  mostly  spawning  in  the  sea.    (Latin,  angii- 

ineeL) 

A*  rostrata*  (Le  Snear)  Dekay. — Common  Eeh 

►wn,  nearly  plain,  often  tinged  with  yellowish;  paler  below.    Dis- 

from  snout  to  dorsal  about  one-third  the  length.    Distance  between 

and  front  of  dorsal  about  equal  to  the  length  of  the  head.    Head 

length,  2^  in  distance  from  gills  to  vent.    Pectoral  shorter  than 

lie.    L.  50  inches.    Atlantic  coast  of  the  United  States ;  very 

it  from  Maine  to  Mexico;  ascending  all  streams  and  resident 

(hont  the  Mississippi  Valley.    Also  recorded  from  China. 

rwtrata  and  hogtoniensia  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  i,  81 :  An- 
kmtamienns  GUiither,  vii,  31.    Var.  f  tcxana  Kaup,  from  the  Gulf  of  Mexico  is 
»riz6d  by  its  thicker  lips:  Anguilla  ttxana  Kaup,  Apodal  Fish.  45:  Anguilla 
Grd.  U.  8.  Mex.  Bound.  Snrv.  Ichth.  75.) 


^Another  species  has  been  accredited  to  our  coast,  viz : 

L  vulgaris  Raf. — European  Eel.  Distance  from  snout  to  dorsal  3}  in  length. 
iwice  from  front  of  anal  to  front  of  dorsal,  about  a  third  longer  than  the  head. 
id  9i  in  length.  Pectoral  about  as  long  as  the  mandible.  Vertebne  45 + 70.  Coasts 
Bniope,  perhaps  straying  to  our  coasts.  **  I  have  examined  an  example  from  New 
mjf  it  is  in  the  Liverpool  Museum  (Gttit^Aer)." 

Ifarcnta  anguilla  L.  Syst.  Nat. ;  Rafinesque,  Indice  d'lttiol.  Sicil.  1810,  37 ;  Turton, 
b  Fauna,  87;  Gtinther,  viii,  28:  Anguilla  acutirostris  Riaso,  Eur.  M^rid.  iii,  198.) 
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174.— COIVOER*  Cuvier.  * 

Conger  Hels, 

(Cuvier,  Regno  Anim.  II,  1817:  type  Murcena  conger  Linn,  etc.) 

Body  formed  as  in  AnguilUij  the  skin  scaleless.  Head  d^iessed 
above,  anteriorly  pointed.  Lateral  line  present.  Month  wide,  itB  deft 
extending  at  least  to  below  the  middle  of  the  eye.  Teeth  in  the  oater 
series  in  each  jaw  equal  and  close-set,  forming  a  cutting-edge,  ^^o 
canines.  Band  of  vomerine  teeth  short.  Tongue  anteriorly  firee.  Ver- 
tical fins  well  developed,  confluent  around  the  tail ;  pectoral  fins  well 
developed;  dorsal  beginning  close  behind  pectorals.  Gill-openiDgs 
rather  large,  low.  Eyes  well  developed.  Posterior  nostril  near  eye; 
anterior  near  the  tip  of  the  snout,  with  a  short  tube.  Lower  jaw  not 
projecting.  Skeleton  different  in  numerous  respects  from  that  of  An- 
guilla.    Yertebrse  about  56  -f  100.    In  most  warm  seas. 

The  name  Leptocephalus  was  first  given  to  a  peculiar  band-shaped, 
pellucid,  worm-like  animal,  the  type  of  a  considerable  gronp  of  fishes, 
the  Leptocephalidw  or  IlelmiehthyidcCj  which  has  been  made  to  constitute 
a  distiuct  order,  LemniscatL  It  has,  however,  been  satisfEtctorily  shown 
by  Carus,  Gill,  GUnther,  and  others,  that  these  singular  forms  are  not 
distinct  species,  but  are  early  stages  in  the  development  of  other  fishes, 
Leptocephalus  morrmiy  of  Conger  niger,  and  the  others  of  varioas  An- 
guilloid,  Stomiatoid,  and  Clupeoid  forms.  (See  Giinther,  viii,  136.)  It 
is  thought  by  Dr.  GUnther  that  the  Leptocephalid  forms  are  probably 
"individuals  arrested  in  the  development  at  a  very  early  period  of  tbeir 
life,  yet  continuiug  to  grow  to  a  certain  size,  without  corresponding 
development  of  their  internal  organs,  and  perishing  without  having  at- 
tained the  characters  of  the  perfect  animal."  {xoyypcz^  Conger,  the  an- 
cient name  of  the  Conger  Eel.) 

5§8.  C  nigger  (Risso)  J.  «&  G. — Conger  Eel.  * 

Dark  brown  above,  lower  parts  soiled  white ;  dorsal  and  anal  pale, 
with  a  black  margin  (sometimes  uniform  black) )  pectorals  dusky,  edged 
with  paler;  pores  of  lateral  line  whitish.  Dorsal  inserted  over  the  pos- 
terior margin  of  the  pectoral,  or  slightly  behind  it  ]  pectoral  one-third 

*Tho  prior  namo  Leptocephalus  (Omolin,  Syst.  Nat.  i,  1150,  1788:  type  X^pfooqp**'*' 
morrisi  Gmel.,  an  arrested  larval  ft»rm  of  Conger)  should,  in  strictness,  snpenede  Co^ 
ger.  The  use  of  the  term  for  the  adult  normal  fish  would,  however,  lead  to  conflu^i 
as  Leptoccpkalua  has  for  nearly  a  hundred  years  been  apphed  to  varions  ain^Bl*' 
organisms,  lately  shown  to  be  undeveloped  forms  of  eels  and  of  certahi  Imtftnif^ 
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mg  as  the  head.  Teeth  in  a  single  series  on  the  sides  of  the  jaw,  in 
)ad  patch  at  the  tip.  Cleft  of  mouth  extending  to  beyond  the  mid- 
if  the  rather  large  eye.  Jaws  equal  or  the  lower  included.  Dia- 
d  from  snout  to  vent  three  times  the  length  of  the  head.  Head  7^. 
)  inches.  Europe,  to  South  America  and  East  Indies,  frequently 
a  on  our  Atlantic  coast.  We  are  unable  to  detect  any  difference 
een  American  and  European  examples.  It  sometimes  reaches  a 
:h  of  8  feet. 

^fuilla  conger  L.  Syst.  Nat. :  Murama  nigra  Risso,  Iclith.  Nice,  1810, 93:  Conger  n«^ 
^uvier,  R^gne  Anim.  1817 :  Anguilla  ooeanica  Mitchill,  Joum.  Acad.  Nat.  Sci.  i,  407 : 
r  oeddeniaUs  Dekay,  N.  T.  Faana,  Fishes,  314, 1842:  Conger  vulgaria  GUnthor,  viii, 
fmger  oceanicus  GiJl,  Kept.  Com.  Fisheries  for  1871-72,  811.) 

175.-SIMC:NCHi:i.irS  OiU. 

Pug-nosed  Eels. 

^^  ^^  • 

IS. ;  Goode  &.  Bean,  Bull.  Essex  Inst,  xi,  1879, 27 :  type  Simenchelifa parhaitUms  Gill. ) 

dy  eel-shaped,  covered  with  linear  imbedded  scales,  disposed  at 
angles  as  in  Anguilla.  Lateral  line  present,  faint.  Head  very 
,  rounded,  very  blunt  anteriorly,  slightly  compressed.  Mouth 
[,  entirely  anterior.  Premaxillaries  and  maxillaries  of  each  side 
coalesced  and  separated  from  those  of  the  other  side  by  the  eth- 
.  Jaws  equal,  their  edges  hard,  provided  with  a  single  series  of 
!,  rounded,  close-set,  incisor-like  teeth.  No  vomerine  teeth.  Tongue 
I,  somewhat  free  anteriorly.  Mandible  very  deep  and  strong, 
culum  sabrc-shaped.  Gill-openings  very  small,  inferior,  lougi- 
lal,  well  separated,  situated  in  front  of  the  i>ectoral8  and  below 
.  Both  nostrils  large,  the  anterior  with  a  slight  rim,  but  no  tube, 
full.  Pectorals  short ;  vertical  fins  confluent  around  the  t-ail,  the 
kl  beginning  not  far  behind  pectorals  ;  vent  in  front  of  anal,  near 
le  of  body.  One  species  known,  probably  the  type  of  a  distinct 
y.     (Tf/xo^,  pug-nosed;  tyx^lo-:^  eel.) 

S.  parasiticus  Gill. 

rk  brown,  nearly  plain.    Eye  rather  large,  anterior,  but  behind  the 
J  of  the  mouth,  scarcely  shorter  than  the  snout.    Head  \  length  of 
: ;  about  J  distance  from  snout  to  origin  of  dorsal ;  width  of  gill 
qualing  diameter  of  orbit;  interorbital  space  nearly  lialf  length  of 
'Vent  not  much  in  advance  of  middle  of  body.     Dorsal  begin- 
just  behind  tip8  of  pectorals;  fins  rather  low.    Off-shore  banks, 
I  of  Newfoundland ;  abundant.    Individuals  have  been  found  bur- 
ig  in  the  fiesh  of  the  halibut. 
1, 1C&  in  Goode  6l  Beau,  BulL  £Miez  Izut  zi,  ^,  1678.) 
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Family  LIV.— SYNAPHOBRANCHID^. 

(Th^  Synaphohranchoid  Eels.) 

Body  eel-shaped,  covered  with  linear,  imbedded  scales  placed  at  right 
angles,  as  in  Anguilla.  Lateral  line  present.  Head  long  and  pointed, 
the  snout  produced.  Mouth  very  long,  the  eye  being  over  the  middleof 
its  cleft.  Jaws  about  equal ;  teeth  small,  sharp,  in  a  broad  band  in  each 
jaw,  becoming  a  single  series  anteriorly;  those  of  inner  series  in  upper 
jaw  and  of  outer  series  in  mandible  somewhat  enlarged;  vomerine  teeth 
in  a  narrow  band  anteriorly.  Gill-openings  inferior,  horizontal,  close 
together,  convergent  forward,  somewhat  confluent  at  the  surface,  bat 
separated  by  a  considerable  isthmus  within.  Tongue  long,  free  only  at 
the  sides.  ^Nostrils  large,  the  anterior  with  a  short  tube,  the  posterior 
before  the  lower  part  of  the  eye.  Pectoral  well  developed ;  dorsal  low, 
beginning  behind  vent;  anal  longer  than  dorsal,  rather  high,  its  rays 
slender,  branched,  not  imbedded  in  the  skin;  vertical  fins  conflaent 
around  the  tail.  Vent  near  the  anterior  fourth  of  body.  Muscular  and 
osseous  systems  well  developed.  Stomach  very  distensible.  Deep-sfi* 
fishes ;  a  single  genus  with  4  species  known. 

{Murcenldce,  group  Synaphobranckina  GUnther,  viii,  23-23.) 

176. — ISTiVAPHOBBAIVCHUS  Johnson. 


(Johnson,  Proc.  Zool.  Soc.  London,  1862,  169:  type  Sjfnaphohranchua  Jcaupii  Johnaf^'^^^ 
Murcbna  pinnata  Gronow. ) 

Characters  of  the  genus  included  above.    {(Tuva<fnj^^  joined;  ppayj/^^^ 
gills.) 

590*  S.  pinnatus  (Gronow)  Giinther. 

Uniform  brown,  rather  darker  below ;  the  vertical  fins  darker  hehic^ 
light-edged  anteriorly;  inside  of  mouth  blue-black;  gill-openings  da^^ 
Jaws  subequal  in  length,  sometimes  the  lower,  sometimes  the  upper  t-^ 
longer;  the  upper  with  a  projecting  fleshy  tip;  maxillary  reaching  "' 
opposite  gill-openings,  which  are  rather  longer  than  the  large  e; 
Head  3^  in  distance  from  snout  to  dorsal,  2|  in  distance  to  anal,  8| 
length.  Eye  broader  than  interorbital  space,  rather  nearer  tip  of  snot^ 
than  end  of  maxillary.  Pectoral  slender,  longer  than  snout.  Ne\^ 
foundland  to  Madeira,  "a  common  resident  of  the  deep  waters  of  th  ^ 
ofiT-shore  banks  in  200  to  300  fathoms,  where  individuals  are  often  take^ 
on  the  fishermen's  trawl  lines." 

(Murcena  pinnata  Gronow,  Syst.  Ich.  ed.  Gray,  1854, 19;  Gtinther,  viii,  S2;  Goode  S^ 
Boan,  Bull.  Essex  Inst,  xi,  1879,  26.) 
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Famly  LV.— SACCOPHARYNGIDiE. 

{The  Gulpers.) 

Muscular  system  very  feebly  developed,  with  the  bones  very  thin,  soft, 
and  wanting  in  inorganic  matter,  connected  by  a  lax,  easily  torn  fibrous 
tissae.    Head  and  gape  enormous.    Snout  very  short,  pointed,  flexible, 
like  an  appendage  overlapping  the  gape.    Eye  small.    Maxillary  and 
mandibulary  bones  very  thin,  slender,  arched,  armed  with  one  or  two 
series  of  long,  slender,  curved,  widely-set  teeth,  their  points  being 
directed  inwards ;  palate  toothless.    Gill-openings  wide,  at  some  dis- 
tance from  the  head,  at  the  lower  part  of  the  sides;  gills  very  narrow, 
finee,  and  exposed.    Trunk  of  moderate  length.    Stomach  distensible  in 
an  extraordinary  degree.    Vent  at  the  end  of  the  trunk.    Tail  band- 
like, exceedingly  long,  tapering  into  a  very  fine  filament.    Pectoral 
present,  small.    Dorsal  and  anal  fins  rudimentary,  the  former  smaller 
than  the  latter,  and  indicated  by  a  groove  bordered  by  a  whitish  line  on 
each  side,  and  commencing  at  a  short  distance  behind  the  head;  a  short 
fine  ray  occasionally  visible  towards  the  end  of  the  trunk.    Anal  rays 
distinct,  commencing  behind  the  vent,  and  visible  for  some  distance. 
One  species  known,  from  the  North  Atlantic. 

(Mwrantda^  group  Saccopharyngina  Gtinthor,  viii,  22.) 

177.— SACCOPHARTNX  Mitcbill. 
CMitcbill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  1824,  82:  type  Saccopharynx  flagellum  Mitch.) 

Characters  of  the  genus  included  above.  (Latin,  iaccus^  sac*.k^ 
ffharjfnxj  pharynx.) 

«^1I1.  S.  flaffellam  Mitch. 

Uniform  deep  black.  Three  specimens  have  been  found  floating  in  the 
N'orth  Atlantic,  with  their  stomachs  much  distended,  they  having  swal- 
lowed some  other  fish,  the  weight  of  which  many  times  exceeded  their 
own.    [Oiinther.) 

(Mitchill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  i,  1824,  82;  Giinther,  viii,  22:  Ophiognathu9 
^^pullaetw  Harwood,  Phil.  Trans.  1827,  277.) 

Family  LVI  (a).— NEMICIITHYID^. 

{The  Snipe  Eels,) 

Body  excessively  slender,  not  strongly  compressed,  deepest  near  the 
^ddle,  tapering  backward  to  the  long  and  very  slender  filament-like 
taQ,  and  forward  to  a  very  long  and  slender  neck,  which  is  abruptly 
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enlarged  at  the  occipital  region.  No  scales.  Lateral  line  obsolete. 
Head  resembling  that  of  Belone^  the  head  proper  small,  short,  and  rather 
broad,  with  flat  top  and  vertical  sides.  iNostrlls  large  close  together  in 
front  of  the  eye,  without  tube  or  fliip.  Jaws  excessively  prolonged, 
almost  needle-like,  the  upper  the  longer  and  somewhat  recurved.  Teeth 
in  both  jaws  small,  very  numerous,  close-set,  retrorse.  GiU-openiBgs 
rather  large,  running  downward  and  forward,  separated  by  a  narrow 
isthmus.  Pectorals  well  developed.  Vent  close  behind  pectorals,  the 
abdominal  cavity  extending  far  behiini  it.  Anal  flu  beginning  near  the 
vent,  higher  than  the  (lorsal,  becoming  obsolete  on  the  caudal  filament 
Dorsal  beginning  close  behind  occiput,  its  anterior  rays  soft,  succeeded 
by  a  long  series  of  very  low  spines,  which  are  slightly  connected  by 
membrane,  their  height  rather  less  than  .the  length  of  the  interspaces; 
on  the  tail,  the  spines  again  give  place  to  soft  rays.  The  soft  rays  of 
the  fins  are  connected  by  thin  membrane  instead  of  being  imbedded  in 
thick  skin,  as  in  eels  generally.  Color  translucent-,  the  lower  parts 
dark,  the  back  pale.  Stomach  not  distensible.  Muscular  and  osseous 
systems  well  developed.  Abdominal  cavity  extending  far  behind  the 
vent.  One  genus  known,  with  three  species ;  singular  inhabitants  of 
the  deep  seas.  The  position  of  this  family  among  the  Apodes  is  perhaps 
open  to  question.  A  second  genus,  Cyema  Gthr.,  with  shorter,  soft  body, 
posterior  vent,  and  shorter  vertical  flns  surrounding  the  tail,  perhaps 
belongs  to  this  family. 

(MurwnidcBf  group  Xcmichthyina  Guuther,  viii,  21.) 

17§.— NEHIICHTHFS  Richardson. 
(Lepiorhynchua  ho\\-c :  BcJonoj)8i8  BrtLudt,) 
(Richardson,  Voyage  Samarang,  1848,  10:  type  Kemichthys  8colopaceu$  RIcIl) 

Characters  of  the  genus  included  above,    (vyia,  thread;  iz^o<:j  fisb-) 

992.  N*  scolopaccas  Rich. 

Head  comparatively  stout,  its  depth  one-seventh  its  greatest  len^*" 
Eye  moderate,  less  than  one-third  the  length  of  the  head  without  sn^^ 
Length  of  pectoral  fins  slightly  less  than  height  of  the  anal,  whicl*^ 
less  than  the  height  of  the  body  and  rather  more  than  the  greatest  de  J^ 
of  the  head.    Pale  above,^  belly  and  anal  fin  blackish,  the  color 
abruptly  changing,  the  back  somewhat  speckled.     L.  36  inches, 
lantic  Ocean,  in  deep  water;   many  specimens  lately  taken  with    "^^ 
beam-trawl  off  the  New  England  coast. 

(Richardson,  Voyage  Samarang,  10;  GUnther,  viii,  21:  Leptcrkynekmi 
liov^e  =  BeloKopHi  leuchUnhergi   Brandt,  M^m.  Ao.  St.  Petenb.  SftT.  £tnn§i 
171-174. 'i 
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9S«  IV.  avocetta  Jordan  &  Gilbert. 

Head  slenderer,  its  depth  one-ninth  its  greatest  length.  Eye  large, 
ne-third  the  head,  without  snont.  Length  of  pectoral  scarcely  greater 
tian  height  of  anal,  which  is  scarcely  less  than  the  greatest  depth  of 
be  body,  and  more  than  the  greatest  depth  of  the  head.  Translucent; 
eUy  with  dose-set  dark  spots,  its  lower  edge  and  amil  ftn  black,  the 
»ack  abruptly  white  and  unspotted.  L.  22  inches.  Head  10;  depth  58; 
lepth  of  anal  64  in  length  of  body.  Puget's  Sound;  one  example 
mown,  differing  in  some  slight  respect<s  from  all  Atlantic  specimens 
sxamined. 

( Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880, 409.) 

Subclass  PHYSOCLISTI. 

{The  Pkysoclistous  Fishes.) 

Air-bladder,  if  present,  without  pneumatic  duct,  in  the  adult  Parietal 
bones  separated  by  the  snpraoccipital.  Ventral  fins  usually  thoracic  or 
iagular,  normally  with  1  spine  and  d  soft  rays.  Pectoral  fin  normally 
inserted  high,  with  vertical  base.  Vertical  fins  usually  with  spines. 
Premaxillaries  normally  forming  the  entire  border  of  the  upper  jaw. 
Tail  homocercal.    (v>y<y<Jc,  bladder;  xAecVr^c,  closed.) 

ANAXY8I8  OF  XnE  ORDER  OP  PHYSOCLISTI. 

X.  Scapula  saspended  to  the  anterior  vertebrae ;  maxillary  distinct ;  superior  bran- 
cbihyals  and  pharyngeals  present ;  inferior  pharyngeals  not  united;  no 
interclavicles ;  body  elongate;  ventral  fins  abdominal  or  wanting. 

OPisniOMi,  P. 
w-  Scapula  suspended  to  the  cranium  by  a  post-temporal. 

ft.  Lower  pharyngeals  co-ossified ;   fins  without  spines ;  ventral  fins  abdominal ; 
third  and  fourth  superior  pharyngeals  much  enlarged. 

Synentooxathi,  Q. 

W.  Lower  pharyngeals  separate  (or  if  unite<l,  fins  with  spines  and  ventrals  thoracic). 

c.  Gills  tufted ;  superior  branchihyals  and  pharyngeals  and  basal  branchihyals 

wanting;  ventrals,  if  present,  abdominal LopnoBRANCHii,  R. 

oe.  GiUs  pectinate. 
d.  Superior  branchihyals  and  pharyngeal  reduced  in  number ;  ventrals  abdom- 
inal   Hemirranchii,  8. 

dd.  Superior  branchihyals  and  pharyngeals  normally  developed ;  ventrals  mostly 
thoracic  or  Jugular, 
e.  Bones  of  the  jaws  not  united. 
/.  Pectoral  fins  not  pediculate,  the  gill-openings  in  front  of  them. 

g.  Cranium  normal Acanthopteri,  T. 

gg.  Cranium  anteriorly  twisted ;  both  eyes  on  the  same  side  of  the  head. 

Heterosomata,  it. 
ff.  Pectoral  fins  pediculate,  their  basal  bones  reduced  in  number  and  elon- 
gate; gill-openings  in  the  axils Pediculati,  V. 

«.  Bones  of  the  jaws  co-ossified ;  the  dentary  with  the  articular,  and  the  pre- 
maxillaries with  the  maxillaries PLiLCroo^kTBi^^^ 
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Order  P -QPISTHOMI. 

( The  iSpiny  Eels.) 

Scapular  arch  saspended  to  the  anterior  vertebraB.  Saperior  pharyn- 
geals and  branchihyals  ossified,  the  third  pharyngeal  a  little  larger, 
the  fourth  small.  Three  basal  branchihyals ;  inferior  pharyngeals 
distinct;  maxillary  bone  distinct;  supraoccipital  separating  parietak; 
no  interclavicles 5  symplectic  present;  praecoracoid  wanting;  parietah 
separated  by  the  supraocci[)ital ;  air-bladder,  if  present,  without  pnea- 
matic  duct ;  dorsal  with  spines ;  ventrals,  if  present,  alxlominal.  The 
fishes  of  this  order  differ  from  other  Physoclisti  and  agree  with  the 
Eels  in  having  the  scapular  arch  free  from  the  cranium  and  attached 
to  the  anterior  vertebrsB.  Two  families  are  known.  {o7r{4reijj  backward; 
ci/jtoc,  shoulder.) 

ANALYSIS  OF  FAMILIES  OV  OPISTHOMI. 

a.  Yentral  fins  wanting;  dorsal  fin  with  tbo  soft  i)ortion  well  developed. 

Mastacbmbeudje,  66  (I). 

aa.  Ventral  fins  abdominal,  of  nnmerous  spines  and  soft  rays ;  soft  portion  of  th6din<- 

salfin  obsolete Notacanthid^  56  (e)> 

Family  LVI  (6).— MASTACEMBELID^. 

{The  Spiny  Eels.) 

Body  elon^ijate,  eel-like,  naked  or  covered  with  very  small  scales. 
Mouth  oblique,  of  moderate  size,  either  the  snout  or  the  chin  bei^S 
produced  in  a  fleshy  appendage;  lower  jaw  little  movable;  upper  J^^ 
not  protractile.    Teeth  small.    Gill-op(»nings  restricted  to  the  refp^^ 
below  the  convexity  of  the  operculum,  the  upper  part  of  the  ol?^' 
culum  being  covered  by  the  skin  of  the  scapular  region ;  gill-nm  ^^' 
branes  free  from  the  isthmus ;  gills  4,  a  slit  behind  the  fourth.    ^^^^' 
dobranchio)  small  or  obsolete.    Tail  isocercal.    Dorsal  fin  very  Ic^^^ 
the  anterior  part  composed  of  low,  free  spines,  the  posterior  of  ^^" 
rays;    anal  fin  with  or  without  spines;    caudal  fin  separate  or  -^^^^^ 
Ventral  fins  wanting;   pectorals  small.    Air-bladder  present    Bac^°' 
chiostegals  0;  pyloric  coeca  2  (in  Mastacemhelus).    Fishes  of  theflc^^* 
waters  of  the  East  Indies.    Genera  2 ;  species  about  14.    We  tiMMo^ 
Dr.  Bean  in  attaching  pro^isionally  to  this  family  a  singular  flsh  CbOD 
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North  Pacific,  the  osteology  of  which  is  nnknowii,  and  which  may 
ly  belong  to  the  Acanthapteru 

foitacembelidcB  GUnthvT,  iii,  539-543.) 

sales  none  or  mdimentary;  body  very  elongate^  tapering  backward  to  a  point. 
I     {PtUiohthyiniB,) 

^.  Lower  Jaw  with  a  projecting  fleshy  appendage  at  tip ;  gill-membranes  broadly 
united Ptilichthys,  179. 

1 79.— PTILICHTH Y8  Bean, 
n,  Proc.  U.  8.  Nat.  Mus.  iv,  1881:  type  FUlichihyB  goodei  Bean.) 

ody  extremely  elongate,  serpentiform,  little  compressed,  the  tail 
3ring  to  a  point  Skin  naked,  or  with  a  few  thin,  loose,  scattered 
es;  no  lateral  line.  Head  unarmed,  rather  small  ^  upper  jaw  not 
tractile;  snout  short;  mouth  oblique;  lower  jaw  projecting  consid- 
)ly  beyond  the  upper,  with  a  protruding  fleshy  appendage  at  tip. 
ciliary  reaching  the  front  of  eye.  Mandible  little  movable.  Both 
3  with  fine,  close-set,  sharp  teeth,  in  one  row,  the  posterior  teeth  a 
e  the  largest ;  no  evident  teeth  on  vomer  or  p«alatines.  Gill-open- 
I  restricted  to  below  the  most  convex  part  of  the  opercle ;  the  mem- 
168  broadly  united  below,  free  from  the  isthmus.  Gills  4,  a  slit 
ind  the  fourth.  Pseudobranchise  very  small,  almost  obsolete.  Oill- 
$r8  short  and  stout.  Pectorals  short;  ventrals  wanting;  dorsal 
nning  close  behind  the  nape;  the  anterior  portion  for  about  half 
length  of  the  body  composed  of  very  low,  stifl",  free  spines,  hooked 
:wards,  the  posterior  portion  higher,  of  slender  soft  rays  connected 
bin  membrane.  No  caudal  fin,  the  tip  of  the  tail  free.  Anal  sim- 
to  the  soft  dorsal,  without  spines.  Vent  at  considerable  distance 
I  the  head.    North  Pacific.    (Trrt'/loy,  quill ;  Ix^u^  ^^h.) 

.  P.  ffoodel  Bean. 

range  or  yellowish,  the  body  with  a  blackish  longitudinal  stripe,  the 
darker  in  color  than  the  dorsal.  Eye  rather  large,  as  long  as  snout, 
head ;  cheeks  and  opcrcles  long ;  pectoral  fin  half  a«  long  as  the 
I;  soft  dorsal  and  anal  deeper  than  the  body  posteriorly,  the  anal 
tie  lower  than  the  dorsal.  Vent  near  the  end  of  the  anterior  third 
16  body ;  distance  from  the  vent  to  the  beginning  of  the  soft  dorsal 
imes  the  length  of  the  head ;  length  of  head  twice  its  greatest  depth, 
Q  the  distance  to  the  vent ;  appendage  of  mandible  half  as  long 
ye;  free  tip  of  caudal  two-thirds  eye.  Dorsal  spines  90;  soft  rays 
firsal  145 ;  of  anal  about  185 ;  P.  12.  L.  about  12  inches.  Aleutian 
nds.  « 

hoc.  v.  8.  Nat.  Mns.  iv,  1881.) 

l2SrittMus.Xo.ia 24 
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Family  LVI  (c).— NOTACANTHIDiE.  * 

{The  Notacanthid  Fishes.) 

Body  elongate,  somewhat  compressed,  covered  with  very  small  scales; 
head  scaly;  lateral  lino  present.  Heiid  short,  the  snout  protracuDg 
beyond  the  mouth,  which  is  of  moderate  size,  horizontal  ]  both  jaws  with 
a  series  of  slender,  close-set  teeth.  Eye  lateral,  rather  smalL  Gill- 
opeiftngs  wide,  not  restricted  above,  the  uiembranea  not  united,  free 
from  the  isthmus.  Pseudobranchiae  none.  Gill-rakers  long,  slender. 
Gills  4,  a  slit  behind  the  fourth.  Dorsal  fin  short,  median,  oomposedof 
a  few  vcrj'  short  free  spines,  with  sometimes  a  single  soft  ray.  Anal 
fin  very  long,  modenitely  high,  beginning  near  the  middle  of  the  body 
and  extending  along  the  lower  side  of  the  band-like  tail,  conflaent  with 
thesmall  caudal ;  anteriorly  with  numerousspines.  Ventrals  abdominal, 
nearly  median,  of  2-4  inarticulate  and  about  8  soft  rays;  the  fins  very 
close  to  each  other,  and  often  completely  united.  Pectorals  short,  placed 
rather  high.  G^nem  2,  species  about  6 ;  deep-water  iBshes,  found  in 
most  seas. 

{Xotacanthi  Giintber,  iii,  544.) 

a.  Dorsal  spiues  C-12 ;  snout  without  proboscis Notacanthus,  190. 

180.— IVOTACANTHUS  Bloch. 

{Acanthonotus  Bloch:  Campylodon  Fabricius.) 

(Bloch,  Abb.  dor  Bubm.  GcsoUscb.  1787:  typo  Xotacanihus  chemmitzi  Bl€)ch^AcaMti^ 
notu8  nasus  Blocb,  AunlUudiscbe  Fit»cho,  xii,  114  :  fide  Gill.) 

Snout  not  produced  into  a  proboscis.  Dorsal  spines  12-15.  Char- 
acters of  the  genus  otherwise  included  above.  (>cutoc,  back;  axtu^O^ 
spine.) 

595.  !¥•  chcmnitzi  Bloch. 

Color  plain,  or  with  dusky  bauds  on  the  back.    First  spine  of  the  dor- 
sal opposite  the  ventral  fin  ;  no  soft  ray  in  the  axil  of  the  last  spi^^ 
Ventrals  close  together,  and  joined  by  the  internal  border  of  their  me"** 
branes.     Pectorals   13  times  in  the  length  of  the  fishj  ventrals  23 
times  in  length.     Head  8  in  length;  depth  12.     B.  8;  D.  X;  A.  XU^^ 
IIG;   C.  8.;   P.  17-,  V.  Ill,  8.    Lat.  1.  400.     {Valenciennes.)    Coast  ^^ 
Greenland.    This  or  some  other  closely  related  species  has  been  latel5 
taken  in  dee£f  water  oflF  the  coast  of  New  England. 

{^*  Xotacanihua  ckemnitziBloch^  Abb.  ilorBobni.  Geselkich.  1787":  ^cffulAoffolM MV^ 
Bloch,  Aiisl.  l-iscbo,  xii,  114 :  M-anthouotua  navua  Bloch  &  Schueidvr,  8yst.  Ichtb.  S^  ' 
Xotacanthus  HOiua  Cuv.  &  Val.  viii,  467 :  Xotacantku9  uanu  GUntfier,  iii,  54 :  Osmfj^^ 
Oonfabncii  Rcinh.  YidoiiBk.  Selnk.  Afhaindl.  1638,  1:20.) 
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Oedee  Q-SYNENIOGNATHI. 

( The  Synentognatlious  Fishes.) 

>wer  pharyngeal  bones  fully  united  5  second  and  third  superior  pha- 
leals  much  enlarged,  oval,  not  articulated  to  the  cranium,  sending 
esses  forwards ;  the  fourth  wanting.  Ventral  fins  abdominal,  without 
e,  the  rays  more  than  5.  Scapula  suspended  to  the  cranium  by  a 
-temporal  bone,  which  is  slender  and  furcate.  Parietal  bone  much 
iced.  Supraclavicle  not  distinct ;  no  interclavicle.  Basis  of  cranium 
)le  in  front,  but  without  muscular  tube.  Fins  without  spines.  Air- 
der  usually  large,  without  pneumatic  duct.  This  order  includes 
the  fiamily  of  ScomberesocidcBj  and  marks  the  transition  frx>m  the 
\ostomi  to  the  Acantltopteri.  Its  relations  with  the  HapJomi  are  very 
ttate.    (<rov,  together;  evroc,  within;  pa^o(r,jaw.) 

lyaoftomi  pt.  family  ScomberesocidcB  Giintber,  vi,  23^296.) 

Family  LVIL— SCOMBERESOCID^. 

{The  Oar 'fishes  and  FlyingfisJies.) 

)dy  oblong  or  elongate,  covered  with  cycloid  scales,  which  are  usu- 
deciduous.  Lateral  line  running  very  low,  along  the  sides  of  the 
r.  Head  more  or  less  scaly,  usually  with*  vertical  sides.  Mouth 
308,  the  jaws  being  often  prolonged  into  a  beak.  Premaxillaries  not 
ractile,  hinged  at  base  mesially;  margin  of  the  upper  jaw  chiefly 
led  by  the  premaxillaries ;  the  short  maxillaries  often  entering  the 
■al  margin ;  maxillary  often  anchyclosed  with  the  premaxillary ;  its 
)  slipping  under  the  front  of  the  preorbital.  Dentition  various, 
ial  fin  without  spines,  inserted  on  the  posterior  part  of  the  body, 
)8ite  the  anal  and  usually  similar  to  it.  Yentrals  abdominal,  of  sev- 
soft  rays,  usually  inserted  posteriorly.  Ko  adipose  fin.  Pectoral 
tDserted  high,  sometimes  used  as  an  organ  of  flight.  Caudal  fin 
illy  forked,  the  lower  lobe  the  longer.  Vent  close  in  front  of  anal, 
trils  largef  double,  near  the  eye.  Lower  pharyngeals  fully  united, 
•membranes  not  united,  free  from  the  isthmus.  Pseudobranchise 
len,  glandular.  Gill-rakers  various.  Gills  4,  a  slit  behind  the 
th.  Air-bladder  usually  large,  sometimes  cellular.  Intestinal  canal 
ally  simple,  without  ccBca.     Carnivorous.     One  genus  (2^arehop' 
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terus)  viviparoas,  the  other  oviparoas.    Genera  aboat  8,  species  IGO; 
aboanding  in  all  warm  seas,  some  of  them  entering  fresh  waters. 

(Soamberesocida  Qilnther,  vi,  239-298.) 

**  Jaws  with  sharp,  wide-set  teeth;  both  Jaws  prolonged,  forming  a  beak;  iinleti 
none.    (BelanincB,) 

^  a.  OiU-rakers  none ;  no  teeth  on  vomer  or  palatines TTLOfURUS,  18L 

^*  Jaws  with  very  small  teeth,  or  none. 

h.  Maxillary  anohylosed  to  premaxillary. 
0.  Both  jaws  more  or  less  prolonged ;  dorsal  and  anal  with  finlets.    (SwaA&t' 

SOOinCB,) SCOMBBBESOX,  VA 

CO,  Lower  jaw  only  produced ;  no  Unlets.    (RemirhamphitUB.) 
d.  Anal  fin  of  the  male  not  modified ;  species  oviparons. 

HKMIBHAMFHUg,  181 

hh.  Maxillary  separate  from  premaxillary;  neither  Jaw  prodaeed;  no  finlete; 
pectoral  fins  elongate.    (ExocceHncB,) 
e.  Yentrals  anteriorly  placed,  not  reaching  to  the  anal.HALOCTPSELUfi,  184. 
ee,  Yentrals  posteriorly  placed,  reaching  past  front  of  anal. 

f.  Chin  without  barbel.... £xco(ETU8,  185. 

ff.  Chin  with  one  or  two  barbels  or  fleshy  appendages. Ctpsblubus,  18& 

181.-TYI.OSUBUS  Cocco. 
Oar-fiahes. 

(Cocco,  Lettere  in  Giomale   Sci.  Let.   Sicllia,  xvii,  18:   type   T)floiurut*  cantrmti 
Cocao  =Esox  imperialis  Raf,) 

Body  elongate^  very  slender,  not  mach  compressed.  Both  jaws  pro- 
longed into  a  beak,  the  lower  jaw  somewhat  the  longer,  much  the  longer 
in  young  fishes,  the  verj"  young  resembling  HemirhamphuB.  Both  jaws 
armed  with  a  band  of  small,  sharp  teeth,  besides  which  is  a  series  of 
longer,  wide-set,  sharp,  conical,  unequal  teeth.  No  teeth  on  vomer  or 
palatines.  Maxillaries  grown  fast  to  prcmaxillaries.  Scales  small,  de- 
ciduous. Lateral  line  running  along  the  side  of  the  belly,  becomini? 
median  on  the  tail.  iNo  finlets.  Dorsal  fin  usually  elevated  anteriorly. 
Caudal  fin  short,  truncate  or  forked.  Pectorals  and  ventrals  small,  (be 
latter  inserted  behind  the  middle  of  the  body.  Gill-rakers  obsolete.  Air- 
bladder  present.  Ovary  single.  Bones  usually  green.  Size  compara- 
tively large.  Species  numerous.  Voracious  fishes,  found  in  most  seas. 
This  genus  differs  from  Belone]  (Belone  vulgaris  Cuvier)  in  the  absence 
of  gill-rakers  and  vomerine  teeth.    (tu>1«c,  callous;  oupdy  tjul;  in  allusion 

•We  are  informed  by  Dr.  Vincignerra,  of  Genoa,  that  the  giUrakeTB  areobaotet^ 
in  Ty1o9uru8  imperialiSf  as  in  all  the  American  species  formerly  referred  to  Beku, 

t  Cuvier,  R^gne  Anim.  ii,  1817 :  type  Esox  belone  L.  =  Belone  rulgarii  fUndng* 
{fteXSvrfy  an  ancient  name  of  some  fish  whose  "belly  splits  to  allow  the  «ieap0^^ 
eggs,  the  wound  afterwards  healing,"  doubtless  Syngnaiku*;  fliXoi,  m  daili) 
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p  eaodal  keel,  on  which  the  genus  was  originally  based^  a  character 
lie  importanoe.) 

Ipdal  pednncle  not  keeled. 
pDctorior  rsys  of  the  dorsal  prolonged,  longer  than  the  anterior  rays. 


(C.  &  V.)  J.  &  G. 

gieen  above,  silvery  below,  sides  with  a  row  of  obscare  dusky 

in  the  younpf  posterior  portion  of  dorsal  fin  black.    Snout  a 

iger  tiian  the  rest  of  the  head.    Maxillary  hidden  by  the  pre- 

Dorsal  beginning  opposite  front  of  anal,  its  posterior  rays  much 

their  tips  reaching  beyond  base  of  candaL    Anal  fin  slightly 

the  last  rays  very  low.    Tail  compressed,  deeper  than  broad. 

8  hi  length.    D.  26 ;'  A.  27.    Virginia  to  the  West  Indies  and  the 

^•oaat  of  Mexico,  occasional  on  our  coast. 

hiaiu  Covier  d^.  Valenciennes,  xviii,  432:  Belone  hians  Giinther,  yi,  248.) 

and  posterior  rays  of  dorsal  short,  subequal. 
Donal  and  anal  long,  each  with  more  than  20  rays. 

T*  tetlmunas  (Poey)  J,&.Q, 

above,  white  below.    Head  and  body  elongate.    Eye  10}  in 

Beak  twice  as  long  as  the  rest  of  the  head.    Pectoral  rather 

mad  pointed,  broader  and  shorter  than  in  T.  Umgirostris.    Bones 

Caudal  forked.     B.  24;  B.  24;  A.  25.    Cuba;  occasional 

Atlantic  coast.    (Buzzard's  Bay;  Ooode.) 

laUwuina  Poey,  Mem.  Cuba,  ii,  292,  18G0:  BeUme  latimanus  GOnther,  vi.  249: 
yUmama  Ooode,  Proc.  U.  S.  Nat.  Mas.  1878,  6.) 

and  anal  shorter,  esLch  with  loss  than  20  rays. 
TjbU  compressed,  deeper  than  broad. 

T«  BOtatns  (Poey)  J.  &  O. 

above,  yellow  below;  vertical  fins  bluish,  their  tips  tinged 
orimge.     Free  portion  of  tail  compressed,  deeper  than  broad, 
flat  above,  with  deep  scaly  median  groove.    Superciliary  region 
Base  of  premaxillaries  depressed ;  maxillary  hidden  by  the 
ntaL    Teeth  moderate,  wide-set;  no  vomerine  teeth.    Eye  less 
hiterorbital  space,  f  the  postorbital  part  of  head.    Body  broad, 
rlindrlcal.    Pectoral  as  long  as  postorbital  part  of  head ;  ventrals 
small;  anal  scaly  at  base;  caudal  slightly  emarginate.    Scales 
large.    Head  2^.    D.  13 ;  A.  14.    ( Ounther.)   West  Indies,  north 
prast  Florida. 

IhbM  noUita  Poey,  Mem.  Cnba,  ii,  293,  I860:  Belone  notata  QUnther,  yi,248:  Belone 
if  (Soode  A,  Bean,  Proc.  U.  8.  Nat.  Mut.  1879,  151.) 

Ebil  depressedi  broader  than  deep. 
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599.  T.  longrirostris  (MitchiU)  J.  &  O.-^Oar-JUh  ;  BUlifUh;  KeeHi^pk     . 

Olivo  green  above,  silvery  below;  a  silvery  lateral  stripe;  adaA 
spot  above  root  of  pectoral;  fins  nearly  plain.  Free  portion  of  tail 
moderately  depressed,  not  keeled.  Head  long,  flat  above,  "dtU  a 
broad,  rather  shallow,  scaly  median  groove.  Top  of  head  not  ragose, 
usually  faintly  striate.  Maxillary  rather  more  than  half  hidden  by  the 
preorbital.  Teeth  moderate;  no  vomerine  teetlff  Oill-rakers  obsolete. 
Body  subcylindrical,  its  depth  less  than  the  length  of  the  pectoral, 
which  is  about  equal  to  the  postorbital  part  of  the  head.  Ventrab  a 
little  nearer  the  head  than  the  caudal ;  dorsal  and  anal  somewhat  fill- 
cate;  caudal  fin  truncate,  or  slightly  emarginate.  Scales  thin  and 
small,  deciduous.  Head  2 J;  snout  4.  D.  15;  A.  18.  L.  4  feet  Maine 
to  Brazil;  very  abundant  on  our  Atlantic  coast.  It  often  ascends  riven 
far  above  tide- water. 

(Esox  longirostris  Mitcli.  Amer.  Month.  Mag.  ii,  322,  1817 :  BeUme  truncaia  Le  Sueur, 
Jonrn.  Aoatl.  Nat.  Sci.  Fhila.  ii,  12G,  1821 :  Belone  trunoata  Qaothor,  vi,844:  Belmten- 
taior  Grd.  U.  8.  Mex.  Bound.  Surv.  Ichth.  30.) 

aa.  Caudal  i>eduncle  keeled. 

600.  T.  exllis  (Grd.)  J.  <&  G.—Xeedle-JUk- 

Translucent  green,  silvery  below;  an  olivaceous  veiiebral  streak  and 
a  bluish  lateral  band;  fins  plain.    Body  very  slender  |  headlong.  Ey6 
more  than. a  third  of  the  postorbital  region.    Maxillary  not  neariyall 
hidden  by  the  narrow  preorbital.    Top  of  head  flattish,  with  a  broad 
scaly  groove.     Pectoral  fin  shorter  than  postorbital  part  of  head,  its 
length  more  than  greatest  depth  of  body;  ventrals  short,  a  little  nearer 
head  than  caudal;  dorsal  and  anal  falcate,  rather  low,  the  anal  begin* 
ning  before  dorsal  and  ending  in  front  of  its  last  ray;  caudal  An 
unequally  lunate.    Scales  very  small  and  thin.    Head  3J.    D.  15;  A. 
17.    L.  3  feet.    Coast  of  California,  from  Point  Concepcion  southward*, 
abundant. 

( Belone  exilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 149 :  Belone  exilU  Girard,  V  -  ^ 
Pac.  R.  R.  Surv.  Fish.  158:  Belone  exilis  GUntUor,  vi,  238.) 

182.— SCOIUBERESOX  Lac^SpMe. 

Sauries. 

{SayrU  Rafine8([ue:  Grammiconotiu  CostA,) 

(Lac<Sp^dc»  HiBt.  Nat.  PoLss.  t,  344, 1803:  typo  Soomberesaz  oamperi  Lac.=:iS!MS 
Walb.) 

Body  elongate^  compressed,  covered  with  small,  thin,  deddaoos 
Jaws  more  or  less  prolonged,  sometimes  forming  a  beaky 
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witb  very  feeble  teeth;  lower  jaw  the  longer.  Maxillaries  joined  to 
premaxillaries.  Pectorals  and  ventrals  small;  dorsal  small,  opposite 
aoal;  last  4-6  rays  of  dorsal  and  anal  detached,  forming  finlets.  Ko 
pyloric  coeca.  Air-bladder  large.  Gill-rakers  numerons,  long  and  slen- 
der. Size  rather  small.  Species  2  or  more,  ranging  widely  in  the  open 
flea.    {Scomber;  Esox.) 

t.  Jaws  produced  in  a  beak. 

Ml.  8.  sanras  (Walb.)  FlGmin^.— Saury ;  Skipper;  BilUflsh, 

Olive  brown  above,  sides  and  below  silvery;  a  distinct  silvery  band 
as  broad  as  the  eye  bounding  the  dark  of  the  back.  Head  broad  above, 
narrowed  below,  tapering  anteriorly  to  the  very  slender  pointed  beak; 
flDoat  longer  than  the  rest  of  the  head.  Fins  all  small;  caudal  fin 
ibrked;  ventrals  midway  between  base  of  caudal  and  front  of  eye. 
Head  3^  in  length;  depth  9.  D.  9— VI;  A.  12— VI;  Lat.  1. 110.  L. 
18 inches.  Atlantic  Ocean;  rather  common  on  both  coasts,  and  found 
in  the  open  seas. 

{E$9X§amru$  Walbaam,  Artedi,  Pise,  iii,  93,  1792:  Soombereiox  eamperi  Cuv.  &  Val. 
XTiu,464:  ScombercBOx  9cnUllatum  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  ii,  132, 1821; 
FlemiDg,  Brit.  Anim.  18  S ;  GUnther,  vi,  257 :  SoombercBOX  storiri  Storer,  Hist.  Fifth.  Mass. 
315: 18cimbere$ax  rondeleti  GUnther,  vi,  257.) 

m.  Jaws  scarcely  produced,  not  forming  a  beak. 

€M.  S.  Iirevirostris  Foters. 

Dark  green  above,  silvery  below;  sides  with  a  lateral  silvery  stripe, 
boonded  above  by  a  dusky  streak;  upper  fins  mostly  dusky;  lower 
pale.  Body  much  elongate,  compressed,  widest  above,  the  abdomen 
and  lower  edge  of  head  trenchant.  Upper  jaw  conical,  not  produced, 
ending  in  a  very  acute  tip;  lower  jaw  slightly  longer,  its  tip  produced 
for  a  very  slight  distance,  and  flexible;  triangular  portion  of  premax- 
illaries as  long  as  broad;  snout  a  little  more  than  half  length  of  rest  of 
head;  interorbital  space  flat;  maxillary  reaching  front  of  orbit.  Teeth 
very  minute,  in  a  single  row  in  each  jaw.  Eye  large,  in  front  of  middle 
of  head.  Pectoral  fin  somewhat  emarginat**,  J  length  of  head;  ven- 
trals small,  far  back,  slightly  nearer  tip  of  snout  than  tip  of  lower  lobe 
of  caudal;  dorsal  inserted  slightly  behind  front  of  anal;  both  fins  low, 
the  finlets  small;  caudal  widely  forked,  the  lobes  equal.  Scales  small, 
deciduous,  those  on  top  of  head  fonning  an  elliptical  patch.  Ilcad  5J; 
depth  9.  D.  9— VI;  A.  12— VI;  Lat.  1.  ca.  125.  L.  14  inches.  Coast 
rf California;  rare.    ^ 

.    (PetftFi,  MonaUbcrij  hi  Aka^l.  Wiss.  Berl.  July,  IdGO,  021 :  f  6eambcr€90X  $cira  GUather, 
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1§8.— HEUIIBHAIIIPHITS  Cnvier. 
HaJf-beaiks. 

(Cnyler,  R^gne  Anim.  ii,  1817 :  type  Hemirkan^u*  ^mmtnomi  Cayier.) 

Body  elongate,  compressed,  the  dorsal  oatline  parallel  with  that 
of  the  belly.  Upper  jaw  short )  lower  jaw  prolonged  into  a  deoder 
beak,  bordered  with  membrane;  premaxillaries  forming  a  triaDgulu 
plate,  the  t^eth  of  which  fit  against  the  toothed  portion  of  the  man- 
dible; maxillaries  joined  to  premaxillaries.  Teeth  feeble,  sometimes 
tricuspid.  Gill-rakers  rather  long.  Head  covered  above  with  large, 
shield-like  scales.  Scales  large,  deciduous.  No  finlets;  caudal  fin 
more  or  less  forked,  the  lower  lobe  the  longer;  dorsal  and  anal  simihtf, 
not  modified  in  the  males.  Oviparous.  Air-bladder  large.  No  pylorie 
co&ca.  Young  with  the  lower  jaw  nhort.  Species  numerous,  in  all  warn 
seas,  going  in  large  schools.  Size  comparatively  smalL  (17/ae,  half; 
pdfjL<po^j  beak.) 

a.  Pectoral  fins  short;  vent rals  moderate.    (HemirhamphM,) 

•08.  H.  anifasciatns  Raozani. 

Greenish,  sides  with  a  well-defined  silvery  band,  narrower  than  the 
eye,  about  as  broad  as  a  scale.  Tip  of  lower  jaw  red.  Lower  jaw  (from 
end  of  upper  jaw)  4^-5^  in  total  length  from  its  tip  to  base  of  caodal. 
Head  (without  mandible)  4J  in  length  from  tip  of  upper  jaw.  Pre- 
maxillaries broader  than  long.  E3'e  about  equal  to  interorbital  space^ 
%  postorbital  part  of  head.  Ventrals  nearly  midway  between  eye  and 
base  of  caudal.  Dorsal  and  anal  scaly.  Caudal  moderately  forked,  the 
middle  rays  being  longer  than  the  eye.  Back  not  compressed.  Head 
(with  lower  jaw)  2|-3;  depth  TJ.  D.  14;  A.  15;  Lat.  L  64.  L.  12 
inches.  Cape  Cod  to  Panama  and  Indian  Ocean ;  common  on  oar 
South  Atlantic  coast. 

(Raiizani,  Nov.  Comm.  Acad.  Sci.   Inst.  Bonon.  1842,  v,  326,  tab.  25;  Giinther,  vi, 
262:  Bemirhamphue  riohardi  Cuv.  et  Val.  xix,  26.) 

604.  H*  rosfle  Jordan  <Sr  Gilbert. 

Green,  with  a  silvery  lateral  band,  rather  broader  than  a  scale.  -^ 
triple  vertebral  streak.  Lower  jaw  dark  reddish  brown.  Lower  j^^ 
(from  tip  of  upper)  4J  in  length  from  its  tip  to  base  of  caudal.  Head 
without  mandible  3J-  in  length  from  tip  of  upper  jaw.  Premaxillari«fl 
about  as  broad  as  long.  Eye  less  than  interorbital  space,  aboat  b^ 
postorbital  part  of  head.  Ventrals  rather  ne^ker  tip  of  oaodil  fl>*B 
eye,  midway  between  base  of  candal  and  gill-<qpeo: 
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not  scaly.  Caudal  moderately  forked,  the  middle  rays  being  twice 
length  of  the  eye.  Pectorals  shorter  than  x>ostorbital  part  of 
L  Yentrals  a  little  shorter.  Back  broad.  Head  (with  lower 
"23.  D.  14;  A.  14;  Lat.  1.  63.  Southern  Califomia,  not  very 
men. 

inUn  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  335.) 

Sectoral  fins  very  long;  ventrals  very  short ;  body  very  slender.    {Euleptorham' 
1>Am«  Gill.) 

•  H«  lonffirostris  Cavier.« 

livaceous,  sides  silvery.  Body  extremely  slender  and  elongated, 
h  compressed,  almost  band-like.  Back  thin,  subcarinate.  Lower 
very  slender  and  long,  much  longer  than  the  rest  of  the  head. 
h  very  feeble.  Eye  large,  about  equal  to  snout.  Pectoral  fins 
:  and  slender,  half  as  long  as  mandible,  more  than  one-fourth  the 
%h  of  the  rest  of  the  body.  Upper  rays  of  pectorals  broad  and 
pressed.  Yentrals  not  longer  than  eye,  inserted  far  back.  Caudal 
mequally  forked,  the  lower  lobe  the  longer.  Head  6§;  depth  10. 
idible  about  3.  D.  22;  A.  19;  V.  6.  L.  18  inches.  Cape  Cod  to 
an  Ocean,  in  the  open  sea;  rare  on  our  Atlantic  coast. 

ivier,  R^gne  Anim.;  Giinther,  vi,  276:  Hemirhamphus  matrorhynvhus  GUnther,  vi, 
Eulfptorhamphus  longiroatria  PutDam,  Proc.  Bost.  80c.  Nat.  Hist.  1870,  238.) 

184.— HAI^OCYPSEI^US  Weinlaod. 
nland,  Proc.  Bost.  Soc.Nat.  Hist.  1859,  vi,  385:  **type  Exocatua  mesogasier  Mitch.'*) 

lis  genus  dififcrs  from  Exoccstus  mainly  in  the  anterior  position  and 
11  size  of  the  ventral  fins,  which  terminate  in  advance  of  the  anal 
md  are  not  used  as  organs  of  flight.  Species  not  very  numerous, 
sea;  xuipikoq,  a  swallow.) 

I  H«  evolans  (L.)  Weinl. 

liv^u^eous  above,  with  dark  specks;  silvery  below,  with  a  bright  blue 
ne.  Pectoral  fins  black  above  and  behind,  the  lower  border  whitish, 
at  obtuse  and  short,  f  the  diameter  of  the  eye.  Eye  not  large,  4J 
tead,  less  than  the  widtj^  of  the  broad,  rather  convex,  interorbitiil 
36.  Distance  from  snout  to  first  ray  of  ventral  about  equal  to  dis- 
»  between  root  of  ventrals  and  last  ray  of  dorsal.  Pectoral  fins 
ii  i  the  length  of  the  body,  reaching  the  root  of  the  caudal ;  second 

"^wiC  Acad.  Nat.  Sci.  Phila.  1851),  i:U:  type  EulepiorJiamphua  breroorti  Gill= 
^  lomgiroBtris  Cuvier.    {evXcTtroS,  very  slender  3  pa/jKpoi^  beak.) 
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ray  of  pectoral  divided,  tliird  ray  longest.  *  Ventral  flna  not  leaduDg 
nearly  to  vent.  Dorsal  inserted  a  little  in  advance  of  front  of  anal,  its 
anterior  rays  not  half  so  long  as  the  head ;  20  scales  in  firont  of  dorsal 
and  6  between  dorsal  and  lateral  line.  Gill-rakers  long  and  Blender. 
Head  4;  depth  5 J.  D.  13;  A.  13.  Lat.  1.  42;  Vert.  25  +  19.  Inmost 
warm  seas,  not  rare  on  oar  Atlantic  coast,  where  it  spawns  in  sammer. 

{Exocatus  evolans  L.  Syst.  Nat.  i,  521 :  Exocatus  evolans  GUnther,  vi,  882:  EtoaAat 
evolans  Liitken,  Yidensk.  Moddel.  Natarh.  Foren.  1876,  102 ;  Weinland,  L  c) 

607.  II.  oMnsirostris  (Gttnthcr)  J.  Sl  G. 

Very  similar  to  II.  evolam^  but  with  the  dorsal  fin  inserted  above  or 
behind  the  first  ray  of  the  anal ;  the  distance  from  the  snout  to  tbe  first 
ray  of  the  vontrals  less  than  the  distance  between  the  root  of  the  ven- 
trals  and  last  ray  of  the  dorsal ;  7  to  8  rows  of  scales  above  the  lateral 
line;  fins  more  distinctly  marked.  D.  13;  A.  13.  Lat.  1. 40.  (liet&M.) 
Tropical  seas,  north  to  Louisiana. . 

(Exocccfiis  obttmroHtri8  GUnther,  vi,  283:  Exoeoetus  obtusiroBtrU  Lfltken,  Videmk. 
Meddol.  Natiirh.  Foren.  1870,  102.) 

185  .—EXOCfETUS  Linnffios. 

Flying  fishes, 

(Artedi;  Linnaeus,  SyHt.  Nat.:  typo  Exoccetua  volitanft  L.) 

Body  elongate,  broad  above,  somewhat  compressed.  Head  short, 
blunt,  narrowed  below.  Mouth  small.  Jaws  very  short,  about  equal. 
Chin  without  barbel.  Maxillarics  not  joined  to  the  premaxillaries. 
Teeth  verj^  feeble  or  wantin^^.  Eyes  large.  Gill-rakers  moderate. 
Scales  large,  deciduous.  No  finlets.  Dorsal  fin  short,  opposite  anal 
Caudal  widely  forked,  the  lower  lobe  the  longer.  Pectoral  fins  very 
long,  reaching  past  the  beginning  of  the  anal,  and  serving  as  organs  of 
flight,  their  great  size  enabling  those  fishes  to  sustain  themselves  in  the 
air  for  some  time.*  Ventral  fins  large,  posteriorly  inserted,  also  used 
as  organs  of  flight.  Air-bladder  very  large.  No  pyloric  cocca.  Species 
numerous  in  all  warm  seas.  (^(oxin7o<;,  sleeping  out;  the  ancient  name 
of  these  flshes,  which  were  supposed  to  come  out  on  the  beach  to  sleep 
at  night ) 

*  These  fishes  are  enabled  to  snstain  themselves  in  the  air  for  npwards  of  a  niionte. 
Their  movements  are  exceedingly  rapid.  Their  impulse,  apparently,  cornea  mai^'y 
from  the  strong  tail,  which  has  a  scalling  motion  in  the  water,  by  which  they  acqiu»* 
a  great  velocity.  When  they  first  emerge  from  the  water,  the  pectorals  are  upretdtDd 
vibrate  rapidly,  like  tl^  wings  of  an  insect,  and  the  vcntrals  are  cloeed.  Tbe  OPtkn 
of  the  pectoral  is  simultaneous  with  the  motion  of  the  tail,  and  is  probably  eaiH' "7 
the  latter.  When  they  reach  a  horizontal  jiosition  in  the  air,  the  peotir*^' 
trals  are  spread,  and  apparently  nsed  only  to  retain  tbe  impnlM  jnr 
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|#9.  E.  emUformienM  Cooper.— Flging-JUh ;  FoUulor. 

Steel-blue  above  and  on  both  sides,  belly  abruptly  rH very.  Pccto^aU 
dackishy  with  the  posterior  edge  paler }  an  obscure  obliqifo  palo  band 
ICI088  lower  part ;  caudal  plain  dusky ;  ventrals  pale,  partly  dusky ; 
Icirsal  rather  pale,  with  a  dusky  blotch  above.  Body  stoiitish.  Lower 
aw  rather  the  longer ;  both  jaws  with  minute  teeth.  Eye  Inrgo,  rather 
onger  than  snout,  3  in  head,  nearly  equal  to  the  diameter  of  the  slightly 
oncave  interorbital  space.  Pectoral  fin  reaching  past  the  dorsal 
Ad  falling  just  short  of  the  caudal.  Second  ray  of  [Msctontl  divided, 
be  third  longest  Ventrals  about  reaching  middle  of  anal,  their  length 
t  in  body,  their  insertion  midway  between  middle  of  operde  and  bane 
f  taiL  Anterior  rays  of  dorsal  lialf  the  length  of  the  heail ;  43  rows  of 
eaies  between  occiput  and  dorsal,  7  between  the  dorsal  and  the  lateral 
ine.  Head  5;  depth  G;  D.  12;  A.  10;  Lat.  1.  58.  L.  18  inches, 
loathem  California;  very  abundant  in  summer  about  the  Banta  Baf' 
ara  Islands. 

(Cooper,  Proc.  CaL  Aead.Xftt.  ScL  ld&4,  93;  Glinther,  ri,  295,) 
##•  E«  ■ovefcTMC  f.  ■■!•  MitehilL 

Dark  bluish  above;  pectorals  blackish,  with  the  lower  eilge  pale,  in 
lie  yooDg  with  two  black  bars;  ventraLs  mesially  blackish,  the  edgex  all 
rhite;  caudal  lobes  mesially  dusky,  the  eflge^  pale.  IIea/1  short;  ntumt 
ery  blunt^  shorter  than  the  very  large  eye,  which  i.^  narrower  than  the 
toad,  concave,  interorbital  space.  Pectoral  fins  very  long^  reaching 
aat  the  base  of  the  caoilal ;  second  ray  of  (sectoral  dividerl ;  ventral*^ 
Baching  cooisiderably  past  anal;  their  in^sertion  mi/lwaj  betwe^m  the 
reopercle  and  the  base  of  the  can^laL  Dor^I  fin  insert>>:rl  fippo^ife 
naL  Heaii^:  <iepth.>i.  D.  II;A.f).  I^at^  L  12-48.  X«^rtth  Atlantic; 
ot  rare  on  our  eouMt. 

(ICtchill,  Amiir.  JCmrli.  Jtv^.  :i,  JH:;,  l-^IT;  D*^FUy,  2?»ew  Y^wSc  F^vaaa,  Fwlww,  210; 
Cot.  4k  VaL  xix.  JO. 


Car.  Jk,  VaL 

Bhiiah  abov«».  AilmTj  beinw,  the  pectoi'ai  dn  hhtckinh,  ^-zeppt  a  por- 
ioQ  of  id  midiUe  <mfl  tnni»r  M^:  vt»ntrU*  plain  or  nearly  m\,  Heait 
f  moderate  len^^h*  ant  ri^ry  hinnn  the  inrerorturai  .^pa-ce  hroaii,  wiiier 
ban  the  ey**  ami  ^mmewhar  enm^ave.  Ey«»  v*^tj  Umtsr*  U^nf^w  than 
BoaC^  3  in  Ii*»aiL  P^n^mi  tin  l^  in  ieni?rh,  rpai^hmq-  paHt  ch«  haw  <\t 
he  laaA  <inn«ai  nav  uui  tUp.  rip  of  the  laHt  anal  niy.  V^»»ncrabt  immrt^ti 
betw^^en  he  pe^ferinr  ed^ye  of  the  eye  ind  die  aiirtille  of  the 
iC  tihe  caiulai,   hen*  rip«i  leacbin^  oeariy  u\  the  bane  of  the  laMi; 
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anal  ray ;  second  ray  of  pectoral  fin  divided.  Dorsal  fin  low,  its  inaertm 
nearly  opposite  front  of  anal.  Head  4^  depth  6.  D.  11;  A.  9;  scales 
6-52-3.    North  Atlantic ;  occasional  on  our  coast. 

(ff  Cnv.  &.  Yal.  Hist.  Nat.  Poiss.  xiz,  101 ;  said  to  have  a  black  blotch  on  thenpiMr 
part  of  the  base  of  the  tail,  recalling  the  coloration  of  species  of  JSargu$f  afeatanikot 
noticed  by  us  on  any  of  our  flying- fish.) 

611.  E.  exiliens  Gmelin. 

Bluish  above,  silvery  below,  sides  with  five  broad,  transveFse  ban; 
pectorals  and  ventrals  irregularly  banded  and  blotched  with  Uoe  and 
black.  Body  very  slender^  snout  short,  ^length  of  head.  Dorsal  sod 
anal  fins  similar  and  opposite.  Ventrals  inserted  slightly  behind  the 
middle  of  the  body;  pectorals  1§  in  length  of  body;  second  ray  of  pec- 
torals extending  beyond  the  membrane  in  a  spine-like  process.  Ven- 
trals 3  in  length.  Head  6  in  total  length  with  caudal.  D.  12 ;  A.  Li. 
Lat.  1.  48.  (Ooode.)  Atlantic  Ocean;  a  small  species^  possiUy  the 
young  of  some  other. 

(Gmelin,  Syst.  Nat.  i,  1400,  1788 ;  GUnther,  vi,  291 ;  Goode,  BulL  U.  8.  Nat.  Ma8.T, 
64.) 

1§6.— CirPSi:i.lJBUS  Swainsoo. 

Bearded  Flying-fishes. 

(Cypailurus  Swaiuson,  Classification  of  Fishes,  1839,  296:  typo  Exoooehu  nuttalH  Le 
Sueur. ) 

This  genus  differs  from  Uxoccetus  in  the  presence  of  one  or  more  bar- 
bels or  cutaneous  appendages  of  delicate  texture  on  the  tip  of  the  man- 
dible. The  species  are  all  of  small  size,  and  it  is  x>ossible  that  in  some 
of  them  these  appendages  are  lost  with  age.  {xuipsXo<;j  a  swift  or  swal- 
low; oupdy  tail.) 

612.  €•  furcatas  (Mitch.)  Weinland. 

Barbels  2,  ribbon-like,  usually  little  if  any  longer  than  the  eye.  Eye 
large,  narrower  than  the  broadly,  slightly  concave,  interocular  space. 
Adult  nearly  plain;  young  with  three  broad,  black  bands  across  the 
belly  in  front  of  the  ventrtls;  operculum  and  pectorals  marbled  with 
blaok ;  lower  caudal  lobe  with  three  blaekish  cross  bands ;  posterior 
part  of  ventral  and  lower  purt  of  anal  black.  Ventrals  and  pectorals 
reaching  past  base  of  caudal ;  ventrals  inserted  nearer  the  root  of  tb© 
caudal  than  the  snout ;  dorsal  very  high,  higher  than  the  body,  the 
longest  rays  not  reaching  the  caudal.    Anal  not  low.     Head  i  i^ 
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lengthy  not  very  short  nor  very  blont.    D.  13;  A.  9.    Atlantic  Ocean; 
not  yery  common  on  our  coasts. 

(Snettiui  furoahu  Mitoh.  Trans.  Lit.  and  Phil.  Soo.  i,  449, 1815;  Exoccetua  furcaius 
GOnther,  Ti,  286:  JSnnxvtet  ntOtolZi  Lo  Suenr,  Jonm.  Aoad.  Nat.  Sci.  Phila.  1821, 10:  Ex- 
0emimuuUalUiQVinth»T,Yi,2S6:  ExoccBtua/uroatus  Ijlitlaeu,  Videndk.  Moddel.  Natnrh. 
FoTML  1876, 106;  Weinl.  L  o.) 

#AS«  €•  comatns  (Mitch.)  Weinland. 

Greenish  above,  paler  below ;  ventrals  somewhat  dasky ;  lower  edge 
of  pectorals  pale.  Body  moderately  elongate ;  head  medium ;  eye  very 
lai^gei  longer  than  snout,  about  3  in  head.  Barbel  very  long,  ribbon- 
like, reaching  in  the  adult  as  tAv  as  the  base  of  the  ventrals ;  a  small 
Bimilar  barbel,  shorter  than  the  eye,  on  each  side  of  it  at  base.  Pectoral 
fins  reaching  to  last  ray  of  dorsal,  the  third  ray  longest,  the  second  split. 
Inaertion  of  dorsal  nearly  midway  between  ventrals  and  anal ;  ventrals 
slightly  nearer  gill-openings  than  base  of  caudal,  their  tips  nearly  reach  • 
ing  end  of  anal,  which  is  smaller  than  dorsal ;  caudal  well  forked,  the 
lower  lobQ  longest.  Head  4;  depth  5§.  D.  12;  A.  9;  Lat.  1. 47.  L.  8 
inches.    {Lufken.)    Atlantic  Ocean;  occasional  on  our  coast. 

(^Eioagtua  oomatua  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  448:  Exoccetua  ocmiatua 
Ofiiitber,  Yi,  286:  ExoocBtas  oomtUua  DeKay,  New  York  Fauna,  Fishes,  231 :  Exoccetiu  ap" 
pendUmUttua  Wood,  Joarn.  Acad.  Nat.  Sci.  Phila.  1824, 283:  Exoocetua  oomaiua  Liltken, 
Tidmak.  Meddel.  Natur.  Foren.  1876,  106,  iig.  1. 

Order  R.-LOPHOBRANCHII. 

{The  Lophobranchs.) 

Gills  tufted,  not  laminated,  composed  of  small  rounded  lobes  attached 

to  the  gill-arches.    Scapula  snspende4  to  the  cranium  by  a  post-tem- 

Poral.     Superior  branchihyals  and  pharyngeals,  and  basal  branchi- 

^yals  wanting  or  not  ossified.     Mouth  very  small,  bounded  above  by 

^^  premaxillaries.    Post-temporal  simple,  coossifled  with  the  cranium ; 

'^^^'Bis  of  the  cranium  simple.    Pectoral  fins  with  elevated  bases.    Inter- 

^Iftvicles  well  developed.    Anterior  vertebrae  modified,  the  diapophyses 

''^Ucb  expanded.    Air-bladder  simple,  without    air-duct.     Snout  pro- 

duoed,  bearing  the  small  toothless  mouth  at  the  end.    Gill-covers  re- 

^Uced  to  a  large  simple  plate.     Skin  with  bony  plates.     Muscular 

^B:tem  little  developed.    The  families  mentioned  below  have  neither  spi- 

"^^HiB  dorsal,  nor  ventral  fins;  the  Solenostamatidce  of  the  Indian  Ocean 

*^*Ve  aU  the  fins  well  developed.    {X6<;'oq^  crest;  Ppdyx^a^  gills.) 

(£«pft0»raii<^l<  GUnther,  viil,  150-203.) 
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ANALYSIS  OF  THE  FAMIUBS  OF  LOPHOBBANCHII. 

a.  No  spinous  dorsal  fin;  no  Yontral  fins;  gill-openings  narrow. 

&.  Axis  of  iiead  in  a  line  with  that  of  the  body Stnonatbidjb,  86l 

bh.  Axis  of  the  head  forming  an  angle  with  that  of  the  body..HiPFOGAiiFn>A,  S9. 

Family  LVIII.— SYNGNATHID^. 

The  Pipe-fishes. 

Body  elongate^  very  slender,  covered  with  bony  plates.  Head  deader, 
its  axis  continuous  with  that  of  the  body.  Snout  long,  tube-Uke,  bear- 
ing the  short  toothless  jaws  at  the  end.  Gill-openings  ledaced  to  % 
small  aperture  behind  the  upper  part  of  the  opercle.  Tail  long,  not 
prehensile,  usually  provided  with  a  small  caudal  fin.  Male  fishes  \rith 
an  egg  pouch,  usually  placed  on  the  under  side  of  the  tail,  sometimet) 
on  the  abdomen,  and  formed  of  two  folds  of  skin  which  meet  on  the 
median  line.  The  eggs  are  received  into  this  pouch  and  retained  nntil 
some  time  after  hatching,  when  the  pouch  opens,  permitting  the  young 

> 

to  escape.  Dorsal  fin  single,  nearly  median,  of  soft  rays  only;  pectorals 
present,  small;  ventrals  none;  anal  fin  minute,  usually  present.  Genera 
10  or  more;  species  120.  Small  fishes,  found  in  all  warm  seas,  Bom^ 
times  entering  fresh  waters. 

{Sijng^naihidce,  group  Syngnathina  GUnther,  viii,  153-193.) 

a  Humeral  bones  united  below;  caudal  fin  present;  pectoral  fins  well  developed; 
dorsal  nearly  opposite  the  vent - ...SiPnoSTOMA,  187. 

187.— SIPUOSTOIHA''  Rafinesqne. 

(Syngnathus  of  most  recent  authors.) 
(Rafinesqne,  Caratteri  di  alcuui  NuovieGreneri,  18,  IHIO:  type  8yngnaihu$  pdagieuh') 

Body  elongate,  very  slender,  six  or  seven  angled,  not  compressed, 
tapering  into  a  very  long  tail;  the  dorsal  keels  of  the  trunk  not  contig- 
uous with  those  of  the  tail.     Head  slender,  tapering  into  a  long  tub^ 
like,  sub  terete  snout,  which  bears  the  very  short,  toothless  jaws  at  tfc^ 
end.    Humeral  bones  firmlj^  united  with  the  "  breast-ring.^    Body  co^' 
ered  with  a  series  of  bony,  keeled,  radiated  plates,  arranged  in  lin€5^ 
series.     Dorsal  fin  distinct,  rather  short,  opposite  the  vent,  which     ^ 
near  the  middle  of  the  bodj';  caudal  fin  present,  rather  small;  anal  ^' 

*  The  genus  Syngnalhus  of  Linnicns,  originally  equivalent  to  the  modem  order'   * 
Lophobranchii,  was  first  subdivided  by  Rafiuesque  in  1810.    The  name  SIpkotttma 
given  to  S,  pclagicua,  and  its  relatives,  the  Syngnathus  of  late  writexB,  thai  of 
to  S,  typhle,  the  SipJionoatoma  of  late  writers,  while  Syngnatkna  wm  retftiafid  ftv 
csqwMreua  and  its  relatives,  the  group  now  usually  caUed  NeropklM, 
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miniitei  dooe  behind  vent;  pectorals  dovelojied,  short  and  rathor  bro^id« 
Hale  flahes  with  an  egg-pouch  along  the  under  side  of  the  tail>  fornuHl 
1^  two  cutaneons  folds,  and  splitting  lengthwise  to  extrude  the  young 
fishes.  Species  numerous,  inhabiting  all  wann  seas;  abinuuling  in  Imys 
amoDg  the  sea-weeils,  and  entering  the  rivers.  The  s]HH'ios  of  this 
genus  are  subject  to  many  variations,  and  their  pro^HT  discrimiuation 
is  very  difficult.    (<r«fov,  tube;  <rr«/ia,  mouth.) 

tu  Breast  shields  not  covorcd  by  skin;  lOlcv'cr  Jaw  pntjocting.    (Siphwtoma,) 
k  Atlantic  coast  species. 

614.  S«  tascam  (Storor)  J.  &  Q,— Common  Ptpc-flnh, 

Olivaceous;  sides  mottled  and  blotched  as  in  other  Hpeoies;  biiMO  of 
dorsal  with  darker  spots.  Muzzle  shorter  than  the  rest  of  the  lieiul. 
Occiput  usually  more  or  less  keeled.  Dorsal  (In  longer  than  Whs  hc^id, 
ooveriug  4  +  5  rings.  Distance  from  snout  to  dorsal  l\  in  total  h^igtli. 
Belly  in  females  scarcely  carinate.  Tail  one-lhird  longer  than  rest  of 
body.  liateral  line  and  upper  caudal  edge  not  continuous,  lloiul  i). 
D.  35-4(K  Bings  18+37.  L.  10.  Atlantic  coast,  (Mimnion  northward; 
described  from  specimens  from  Wood's  IIoll,  Mass. 

iJSffmfnaihui  ftucua  Storcr,  Rcpt.  Fish.  Mass.  1438,  102:  SlphonotUima  fuMrum  J  or.  St. 
Gilb.  Proc.  U.  S.  Nat.  Mas.  I>i8i),^:  Syngnathu*  pecklanuM  Hton^r,  1.  ti.  \{'i,\'.  Hyngnathu^ 
p€icki§Mm»  Gttnther,  viii,  157:  SifngiuUhtu  fmclatus  and  viruUnmaiui  I><;Kuy,  New  York 
Fanna,  Fish.  319-321:  f  8ynjnatku$  affiHW  GUnther,  viii,  1G4;  from  I»ijiwiaiia.) 

•1^  8.  lowisiaiue  (Onnthcr)  J.  A.  G. 

Color  of  other  species;  base  of  dorsal  KjKitt^'d.  Muzzle  longest  in 
females,  much  longer  than  the  re.st  of  the  iHfud.  ()rAtl\nit  soiiufwliat 
keeled.  Dorsal  fin  shorter  than  the  hea4l,  on  '$4-5  rings.  IHhUihi'A* 
from  snout  to  dorsal  2^  in  total  1en;^li.      I^'lly  in  fituuiUtH  pittniiMy 

*&  «ilBU  (G8iitfa«rr.)  J.  dc  G. 

''The  length  of  the  snout  ii*  a  little  hsw  thau  that  t^xh*-  n-rjiaiuirj;^  |»art  </f  tU«  L^rad. 

««»d  nearly  oaewuimh  of  tL*;  total  l*'u;^h-     A  4i«tijici  ri«J;;«:  ruutt  'A'/uy;  th^  UiMJiaJU 

'me  of  the  flQOut  au«J  uuthiil  blik'lda.     j^UJ•ra/J^bit«l  iid;j«r  «-//ijtJun<i4  ov«.f  xh^  vejupU-4i. 

^*^^**iior  part  of  the  o]»vn.uluai  with  a  laiut  rid^*-.     h-biivU  wjiboui  spiiiM«.     JaiJ 

**«ig*T  than  body.     Caudal  poaiL  hu)f  m  iou;:  a*  tLi«r  Ih^Jv.     La*-«  r al  hu*-  iutA-ii  uptt>d. 

J^J^t  below  the  potcurior  tLir»l  of  th<?  dondi],  vkicL  o«v«;upi«A  *.^  nu;;*'.  Tjtjf  yklin.b  are 

^^^y-riiica.    Caudal  liu  v^Jl  d«-rvlo**«xI :  anal  lit*  ru'imi»*titajy  in  tU^  sum,**:.     Hm:k 

■  til  indiaaiDct   browt  ctu9«»-Wu2>:    a  bivtrn    baud   ivjw  iL*-  ••>•■  aioL*;;  !b«r  ttuout."^ 

Z"***^  l«i5tL  C  izi'.b*^     H«id  10  liu**.     Trunk  !{  •:»•  L.     J>-u^L  tu  on^tix  of  <lofbai 

^^^iDchea.     Louuiiaiia.     ^^riimiker.j 

A^XMnLer  fi»nL  tn  «)**»•■  lo*  hM  tbt  body  vlout^T  aud  tb^r  «joior  darkw.  t  b»-  dofvJ  iu  tbe 

TOT  hipL-  aud  biwrtiah.  with  paler  apot*.     Mu/j&l*.  about  <3tjual  to  the  r«rt  of 

head.    Owiput  aomewhaft  eansiatod.    JUoraal  1il  abon.*^  tbau  ibe  bead,  oti  ^'^^ 

DiaCaxMMr  fruiu  Bxiom  to  dwaal  iSf  iu  bmj^b.    lieliy  ru  the  |i»4iiale»  witii  »  abarp 

Head  T.    I>.  :h^'ji.    jB;iu^  i;.^*j;i.    fbaiiit  Ji^u'e  Kiv«r..  Kiunda. 

igi.  Juvdaii,  Ffifc  V.  fi.  JK»t.  Mua.  1>5^,  tt.j 
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carinated.  Tail  one-fifth  longer  than  the  rest  of  the  body.  Latord 
line  and  upper  caadal  edge  not  continaoos.  Head  7.  D.  33-37. 
Eings  18  +  33-20  +  38.  L.  12  inches.  Virginia  to  Texas;  deeeribed 
from  specimens  from  Beaufort,  N.  0. 

(SynffnathuB  louiaianee  GUnther,  yiii,  160:  SiphonoiUma  UnMatUB  Jordan,  Ploo.  U.  & 
Nat.  Mas.  1H80,  22.) 

hb.  Pacific  coast  species. 

616.  S.  californiense  (Storer*)  QUI.— ^t^  Pipe-fish. 

Olivaceous,  varying  to  brownish  red,  yellowish  below;  head  and  body 
variously  marbled  and  speckled  with  whitish,  the  markings  posteriorty 
taking  the  form  of  short  horizontal  grayish  streaks,  anteriorly  often' 
forming  narrow  bars;  usually  a  brownish  lateral  band.  Top  of  head 
not  carinated.  Snout  very  Idng,  from  1^  to  2  times  the  length  of  tlie 
rest  of  the  head,  its  length  proportionately  greater  in  the  adnlt,  and 
usually  greatest  in  males.  Dorsal  shorter  than  head.  Lateral  line  not 
continuous  with  upper  edge  of  tail.  Belly  not  carinated.  Opercle  with- 
out ridge.  Dorsal  rays  42  (varying  from  38  to  44).  Bings  20+46 
(those  behind. the  vent  varying  from  40  to  48  in  number;  40  to 43  in 
var.  griseolineatum  ;  46  to  48  in  var.  californiense).  L.  14  to  18  inches, 
much  more  than  in  our  other  species.  Pacific  coast  of  United  States, 
everywhere  common,'  especially  northward. 

{SyngnathuJt  californiensis  Storor,  Proc.  Bost.  Soc.  Nat.  Hist,  ii,  73,  1845 :  Syngnatkm 
oalifomiensis  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  18H2, 283:  SyngnaihuMgriseoUncatutXyir^ 
Proc.  Cal.  Acad.  Nat.  Sci.  1834, 14:  Syngnathus  griscolineatus  GUntbor,  vir,  IGO:  Sg»9*^ 
thus  abbotti  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fitth.  316:  Syngnathus  calif omiensit  G'vnt^ 
U.  S.  Pac.  R.  R.  Surv.  Fish.  344. ) 

617.  S.  leptorhynchast  (Girard)  J.  &  G. 

Yellowish  brown  or  blackish,  spotted  or  vermiculated.  Head  raised 
abovej  but  usually  not  carinated.  Snout  IJ-l J  times  the  length  of  the 
rest  of  the  head.    D.  30-35.    Eings  17+37-43.    L.  10  inches.    Other- 

*  Another  form  or  species,  occurring  at  Monterey  and  Santa  Barbara,  agrees  witb 
the  preceding  in  size,  color,  plates,  fin-rays,  &c.,  but  differs  in  having  the  snout  short 
not  longer  than  the  rest  of  the  head.  The  eyes  are  rather  smaller  than  in  8,  califcf' 
nienae^  and  the  keels  are  perhaps  less  shar|). 

t  Another  common  form,  which  is  probably  a  variation  of  this  species,  is — 

S.  dimidiatnm  Gill. 

Similar  to  S.  leptorhynchus,  but  with  the  snout  very  short,  scarcely  as  long  as  the 
rest  of  the  head.  Head  slightly  crested  above.  D.  30 ;  rings  15  -f-  38.  h,  b  incheti 
Coast  of  California,  chiotly  south  of  Point  Concepcion. 

{Syngnathus  brecirostris  Girard,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1854,  156  (i 
cupied):  SyngnatJius  dimidiatus  GiU,  Proo.  Acad.  Nat.  ScL  Phila.  IMI^  ffi4: 
dimidiatms  Gttnther,  viii,  65.) 
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essentially  as  in  8.  californiense.  Nuchal  plates  somewhat  keeled 
kT.  leptorhtpMhus ;  not  keeled  in  var.  arundinaceum.  Coast  of  Call- 
a,  chiefly  south  of  Point  Goncepcion ;  abundant. 

i^jioiAiM  leptorh^w^tu  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  15((:  S^nffnathuH 
i^Mckua  Glrard,  U.  8.  Pac.  R.  R.  Surv.  Fiah.  34G:  SyiignathH*  leptorhffwhHH  GllK 
Acad.  Nat.  Sci.  Phila.  1862,  284:  Syngnathu  arundinaceua  Girard  &  Gill,  II.  cc.,) 

reast  shields  covered  by  loose  skin ;  lower  jaw  inclnded.    (Dermafoatethua*  Gill. ) 

8.  panctipinne  (Gill)  J.  &  G. 

own;  dorsal  fin  speckled.  Body  comparatively  robust  Snout 
irate,  a  little  longer  than  the  rest  of  the  head.  Eye  large.  Occiput 
a  raised  keel ;  joint  between  the  occiput  and  the  first  dorsal  shield 

perfect  than  usual,  so  that  the  head  can  be  placed  at  an  angle  with 
K)dy.  Greatest  depth  about  equal  to  length  of  post-orbital  part  of 
.  Skin  on  breast  and  anterior  ventral  plates  thin,  showing  the 
iiion  of  the  bones.    Tail  twice  as  long  as  trunk.     Head  8 ;  I>.  41 ; 

19+39.    L.  12.    San  Diego,  Cal.    Only  the  original  types  known. 

rwMtoatetkHs  punctipinnis  Gill,  Proc.  Acad.  Nat.  Sci.  Philu.  1832,  283.) 

Family  LIX.— HIPPOCAMPIDiE. 

{The  Sea  Horses.) 

ngnathoid  fishes  destitute  of  caudal  and  ventral  fins,  and  with  the 
>rehen8ile.    Form  of  the  body  and  head  singular;  in  the  typical 
■a  the  body  is  compressed,  and  the  head,  which  ii*  placed  nearly 
afht  angles  with  the  axis  of  the  bcxly,  is  surmoante<i  by  a  liony 
These  little  fishes  have  thus  a  remarkably  hor«e-like  physiog- 
,  like  that  of  the  conventional  "knight^  at  chenn.     Mouth  very 
,  terminal.    Dorsal  fin  median,  of  soft  rays  only;  anal  fin  minute-^ 
»ral  short,  with  a  broad  base.    Gilloiieuings  very  HmalL    EggpoucU 
e  male  usually  at  the  base  of  the  tail.    Genera  al>i>at  4 ;  speclen 
t  30,  most  of  them  Ixflonging  to  Hippocampus.     Flnhen  of  the  o|>efi 
of  warm  regions.    They  attach  themseU'es  by  th^fir  tails  to  near 
and  other  floating  substances,  and  are  often  carrie<l  to  great  dil^- 
«  bv  currents. 

i^m-atkid-r.  :jn"  >t2p  flip/ryjampima  GiititlMfr.  viii.  VJi^JfiC, ) 

••corfjj't':  *L;'::'> -Kith  Ui)^*nYW'ir  «piii<^ HlFf^^.AJiFC*,  V>i. 

\L  Pw.  At^.  N:*!.  rv  1.  FbibL  Ki2.  «»:  tjpe  iMrmoM^^O^^^  ymAkp^mmin  OiU 

BulL  >'at.  Moft.  5o.  10 2^ 
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1§§.— HIPPOCA1I1PV9  BafinesqDe.* 

Sea  Horses. 

(Rafinesquo,  iDdice  (Vlttlologia  Siciliana,  1810,  37:  type  Sgngnaiku$  kippoatmpu9  L.  = 
Hippo^mpus  heptagonuB  Raf.) 

Body  strongly  compressed,  the  belly  gibbous,  tapering  abmptly  to 
a  long,  qnadrangnlar,  prehensile  tail.  Head  with  a  distinct  curved 
neck,  placed  nearly  at  a  right  angle  with  the  direction  of  the  body, 
surmounted  by  a  compressed  occipital  crest,  on  the  top  of  which  is  an 
angular,  star-shaped  coronet ;  top  and  sides  of  the  head  with  spines. 
Body  and  tail  covered  with  bony  plates,  forming  rings,  those  on  the 
body  each  with  6  spines  or  tubercles,  those  of  the  tail  with  4^  Pectoral 
fins  present;  anal  minute,  usually  present;  dorsal  fin  moderate,  opposite 
the  vent.  Egg-pouch  in  the  male  a  sac  at  the  base  of  the  tail,  tenni- 
nating  near  the  vent.  Species  numerous,  in  all  warm  seas,  (fffsr^xa/isoc, 
the  ancient  name,  from  [nno<:j  horse;  xafinoq^  a  wriggling  sea-monster,  or 
a  caterpillar.) 

^19»  H*  heptas^onns  Raf,— Sea  Horse. 

Yellowish  brown ;  eyes  and  cheeks  with  radiating  wavy  lines  of  light 
brown ;  snout  with  a  narrow  white  cross-band  near  its  middle  Ifide 
Ooode) ;  sides  with  a  few  small  pale  spots ;  dorsal  dusky  above.  Tuber- 
cles of  body  and  tail  prominent,  slightly  recurved,  usually  provided 
with  slender  filaments,  the  tubercles  of  each  alternate  or  each  thinl  ring 
on  the  back  usually  larger  than  the  others.  Occipital  crest  ver>'  high, 
with  5  tubercles,  the  anterior  with  long  filaments.  Snout  as  long  as  the 
opercle,  which  is  marked  with  radiating  strite.  D.  18;  P.  18;  A.  4. 
Eings  11  -f  36.  L.  5  inches.  Warmer  parts  of  the  Atlantic ;  north  to 
England  and  IS^ewfoundland ;  rather  rare  on  our  coast.  Very  abundant 
in  the  Mediterranean.  European  examples  examined  by  us  are  pro- 
fusely spotted,  the  snout  plain ;  ours  is  possibly  a  different  si>ecie8. 

(Syngnathus  hippocampus  L.  Syst.  Nat. ;  Rafinesqiie,  1.  c.  37 :  Hippocampus  amtiqmortm 
Leach,  Zoul.  Misc.  1814,  104 :  Hippocampus  aniiquorum  GiiDther,  viii,  200 :  Hippoeampw^ 
antiquorum  Goode,  Proc.  U.  S.  Nat.  Mns.  1878,  45:  Hippocampus  brerirostris  Cnvi^t, 
K^^o  Alii  1X1. :  Hippocampus  hudsoniug  DcKay,  X.  Y,  Fauna,  Fisheft,  322:  Jli/ipacanp^i 
hudHonius  Storer,  liist.  Fiuli.  Mass.  41G:  1  Hippocampus  Iwvivaudatus  GUuthcTf  viii, 
**  tail  without  kuobs.") 

630.  H.  inffens  Gnl. 

Chestnut  brown,  mottled  with  darker,  and  dotted  with  white, 
rather  slender,  its  depth  about  equal  to  the  distance  from  snoat 

*  =  Hippocampus  Leach,  Zool.  Misc.  1814,  103. 
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tenor  margin  of  orbit;  tail  longer  than  head  and  body  together;  snont 
rather  shorter  than  opercle ;  supraorbital  spine  nearly  half  diameter  of 
eye;,  coronet  well  developed,  with  five  spines.  D.  19;  A.  4.  Eings  10 
H-  3d.  San  Diego,  Gal.,  and  southward ;  reaching  a  length  of  nearly  a 
foot. 

(Giraid,  U.  S.  Pao.  B.  R.  Sanr.  Fisbos,  1H58,  342.) 

Oeder  S-HEMIBRANCHIT. 

{The  ffemibranoJis.) 

Saperior  branchihyal  and  pharyngeal  bones  reduced  in  number;  in- 
ferior pharyngeals  separated.  Ventral  fins  abdominal  or  subabdominal. 
Month  bonndeil  above  by  premaxillaries  only ;  interelavicles  developed. 
No  pneumatic  duct  to  the  air-bladder.  (Cope.)  There  are  also  several 
striking  peculiarities  in  the  structure  of  the  shoulder  girdle  and  the  skull, 
by  which  these  fishes  dififer  from  the  Acanthapterij  with  which  group  un- 
der one  name  or  another  they  have  usually  been  combined,  (i^/ie,  half; 
fipdrz^oj  gills.) 

ANALYSIS  OF  FAMIUES  OF  HEMIBRANCHII. 

*  Bones  of  head  produced  into  a  long  tube,  which  bears  the  short  jaws  at  its  end. 
4U  Body  short,  compressed,  scaly ;  no  teeth ;  spinous  dorsal  present. 

Centiuscid^,  60. 
oo.  Body  elongate;  teeth  present. 

h.  Dorsal  spines  none ;  a  long  caudal  filament ;  no  scales Fistulariid^,  61. 

hb.  Dorsal  spines  present,  disconnected ;  no  caudal  filament. 

o.  Body  covered  with  ctenoid  scales Aulostom atid^e,  62. 

00.  Body  scaleless,  with  bony  shields Aulorhynciiidj::,  G:>. 

**  Bones  of  head  moderately  pnxluced ;  ventrulsl,  1 ;  dorsal  preceded  by  free  Hpimvs; 
body  scaleless,  naked  or  mailed GASTEROSTEin^,  01. 

Family  LX.— CENTRISCIDJE. 

{The  Snipe-fishes.) 

Body  compressed,  oblong  or  elevated,  covered  with  small  rough  scales; 

no  lateral  line ;  some  bony  strips  on  the  side  of  the  back  and  on  the 

margin  of  the  thorax  and  abdomen,  the  former  sometimes  confluent  into 

a  Bhield.    Bones  of  tlie  skull  much  prolonged  anteriorly,  forming  a  long 

tube  which  bears  the  short  jaws  at  the  end ;  no  teeth.    Gill-oi>enings 

^ide ;  bran(!hi()ste;^als  4.    Two  dorsal  fins,  the  first  of  4  to  7  spines,  the 

second  of  wliich  is  very  long  and  strong ;  soft  dorsal  and  anal  moilerate ; 

"^cntTdl  fins  small,  abdominal,  of  5  soft  rays ;  pectorals  short ;  caudal  fin 

^QiaiginatCi  its  middle  rays  not  produced.    Air-bladder  large;  i)seudo- 
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brancliisB  present.  Gills  4,  a  slit  behind  the  fourth.  No  pyloric  cceca; 
intestinal  canal  short.  A  single  genus  of  three  or  more  species,  chiefly 
of  the  Old  World,  one  of  them  straying  to  America. 

{CtniritcidcB  part,  genus  Centriscus  Giinther,  iii,  518-524.) 

l§9.~CEIirTBIS€US  LinnxDus. 
Snipe-fislies. 

(LinniDUSy  Syst.  Nat.  1753 :  type  CenirUcus  scolopax  L.) 

The  characters  of  the  genus  are  included  above.  (xevr/icVzoc,  an 
ancient  name  of  some  spinous  fish ;  from  xivrpovj  a  spine.) 

691.  C.  SCOlopax  Liuu. — Snipe-fish;  Trumpel-fish ;  BcUovr9-ft9k. 

Bose  red  or  reddish  olive  above,  silvery  on  the  sides  and  belly.  Body 
strongly  compressed  and  somewhat  elevated,  covered  with  small  striated 
scales,  each  stria  terminating  in  a  rather  strong  spine;  second  dorsal 
spine  very  strong,  serrated  posteriorly,  its  length  about  ^  total  length 
of  fish^  snout  several  times  longer  than  the  rest  of  the  head.  Head  2} 
in  length ;  depth  3^  to  4.  D.  Y-12 ;  A.  20.  Mediterranean  Sea;  occa- 
sional northward ;  accidental  on  our  coast. 

(LiDU.  Syst.  Nat.;  GUnther,  iii,  518.) 

Family  LXL— FISTULARIID^. 

{The  Trumpet-fishes.) 

Body  extremely  elongate,  much  depressed,  broader  than  deep.    Xo 
scales.    Bony  plates  present  on  various  parts  of  the  body.    Head 
very  long,  the  anterior  bones  of  the  skull  much  produced,  forming  a 
long  tube,  which  terminates  in  the  narrow  mouth;   both  jaws,  ami 
usually  the  vomer  and  palatines  also,  with  minute  teeth  ;  membrane 
uniting  the  bones  of  the  tube  below,  very  lax,  so  that  the  tube  is  capa- 
ble of  much  dilation.    Branchiostegals  5-7;  gills  4,  a  slit  behind  the 
fourth.    Gill-membranes  separate,  free  from  the  isthmus;  gUl-rakers  ob- 
solete.   Pseudobranchia3  present.  Air-bladder  large.   Spinous  dorsal  fin 
entirely  absent;  softdorsalshort,  posterior,  somewhat  elevated;  anal  fin 
opposite  it  and  similar;  caudal  fin  forked,  the  middle  rays  produced 
into  a  long  filament;  i>ectorals  small,  with  a  broad  base,  preceded  by  a 
smooth  area  as  in  Oiisterosteidcc ;  ventral  fins  very  small,  wide  apart, 
abdominal,  far  in  advance  of  the  dorsal,  composed  of  6  aoft  laja.    f^* 
loric  ccBca  few;  intestines  short.  Yertebne  very  nnmeroiui(4'  ' 
Fishes  of  the  tropical  seas,  related  to  the  Sticklebacks 


61.   FISTULAEIID^ — FI8TULARIA.  389 

xrith  prolonged  snout  and  di£ferent  ventral  fins.    A  single  genus^  Fistu- 
lariaj  with  two  or  more  species. 

{Futmlaridai,  part,  genns  Fistularia  Giinther,  iii,  529-535.) 

190.— FISTULABIA  LinnsBas. 

Trumpet-fishes. 

(LiDDflDOB,  Syst.  Nat.  1758:  typo  Fistularia  tahaccaria  L.) 

Characters  of  the  genus  included  above.  The  bony  shields^  charac- 
teristic of  this  genus,  are  thus  enumerated  by  Dr.  Giinther: 

^^1.  A  narrow  strip  along  the  median  line  of  the  back  behind  the 
skull  (conflu3nt  neural  spines). 

^'2.  The  pair  of  broader  lateral  dorsal  shields  are  peculiar  bones, 
separated  processes  of  the  occipital  bone — similar  to  those  we  have 
observed  in  Mugily  where,  however,  they  are  not  separated  from  the 
occipital,  and  arise  more  outwardly  than  in  Fistularia.  These  shields 
sure  the  longest,  provided  anteriorly  with  a  ridge,  which  is  prolonged 
and  extends  far  bsickwards  between  the  muscles  of  the  back.  This 
ridge  is  flexible,  and  does  not  interfere  with  the  lateral  movements  of 
tbc  fish;  it  appears  to  serve  i\s  a  base  for  the  attachment  of  muscular 
fibres. 

^^*5.  The  narrow  shield  on  the  side  is  the  coracoid,  and  composed  of 
two  bones,  the  posterior  of  which  is  somewhat  dilated  and  fixed  to  tbe 
lateral  dorsal  shields. 

'*4.  The  ventral  shields  are  the  pubic  bones;  their  posterior  half  is 
broadest,  porous  inferiorly ;  they  are  narrower  before  the  middle,  leav- 
ing a  free  lanceolate  space  between  them,  and  are  again  a  little  widened 
anteriorly,  where  they  join  the  humerus  and  urohyal.'^  {GUnther^  iji, 
532.)    (Latin,  fistuUiy  a  tube  or  pipe.) 

«.  Skin  covered  with  dermal  ossifications. 

699— F.  tabaccarla  lAnn.^Trujnpet'fish, 

Reddish  brown  above,  variegated  with  numerous  blue  si>ots  on  the 
sides  and  back.  Mouth  slightly  oblique,  lower  jaw  the  longer,  over- 
lapping the  upper;  snout  much  prolonged,  tai)eriug  but  little  forward; 
its  edges  with  fine  serrations  or  none.  Margin  of  orbit  with  sharp  com- 
pressed i>oints  in  front  and  behind.  Mandible  about  4  in  snout;  snout 
3i  iu  length  of  body.  Uejid  2^.  D.  14;  A.  13.  Warm  seas;  occa- 
lioiialoii  our  South  Atlantic  coast. 

"  "^  •  GUnther,  iii,  529.) 
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aa.  Skin  Bmooth,  without  dermal  ossifications. 

623.  F.  s»errata  Cuvier. 

Grayish ;  sometimes  with  a  series  of  blue  spots  along  the  back  or  siclets*^ 
head  silvery  below.  Form  much  as  in  the  preceding,  but  head  and  bo^\^ 
broader  and  more  depressed ;  edges  of  snout  more  distinctly  serrat::^^^] 
a  foramen  in  the  axil  of  pectoral.  Snout  3f  in  length.  Head  2}.  3 
14;  A.  13.  Warm  seas;  rare  northward ;  perhaps  the  same  as  the 
ceding. 

(Cuvier,  R^gne  Anira.  1817;  GUnther,  iii,  533.} 

Family  LXII— AULOSTOMATID-S;. 

(Tlie  Flute-mouths.) 

Body  compressed,  elongate,  covered  with  small  ctenoid  scales, 
eral  line  continuous.    Head  long;  mouth  small,  at  the  end  of  a  l(^M^£ 
compressed  tube.    Lower  jaw  prominent,  with  a  barbel  at  the  symj^'^.^ 
sis.    Premaxillary  feeble,  not  protractile ;  maxillary  broad,  triangul'«*''» 
with  a  supplemental  bone.    Teeth  minute,  in  bands,  on  lower  jaw  f^ou 
vomer.    Branchiostegals  4.    Gills  4,  a  slit  behind  the  fourth.    PseucI^ 
branchiie  well  developed.    Gill-rakers  obsolete.    Gill-membranes  seps- 
i*ate,  free  from  the  isthmus.    Air-bladder  large.    Spinous  dorsal  pres- 
ent, of  8-12  very  slender  free  spines.    Soft  dorsal  and  anal  rather  lon^, 
similar,  posterior.    Caudal  small,  rhombic,  the  middle  rays  longest,  bat 
not  produced  into  a  filament.   Ventnils  abdominal,  of  six  rays,  all  articu- 
lated.   Pectorals  broad,  rounded,  the  si)ace  in  front  of  them  scaly.    Two 
pyloric  c(Bca.     A  single  genus,  with  two  species,  found  in  tropical  seas. 

(Fistularidw  pt.  gouus  Auloatonia  Giinther,  iii,  5:Jr>-53S.) 

191.-AUL0ST01IIA  LacdpMe. 
(Lac<?pMc,  Hist.  Nat.  Poiss.  v,  :i")7,  180.3:  type  Fistularia  chinensU  L.) 

Characters  of  the  genus  included  above.    («wAor,  tube;  crufui^  mouth.) 

634.  A.  maculatum  Val. 

Olivaceous,  with  one  or  two  series  of  brown  or  blue  dots  along  each 
side  of  the  back;  another  irregular  series  from  the  preoperculum  along 
each  side  of  the  belly  to  the  anal  fin;  three  or  four  silvery  lines  on  each 
side  of  abdomen,  replaced  on  the  head  by  irregular  oblique  streaks : 
anterior  part  of  dorsal  and  anal  with  a  horizontal  black  Streak;  caudal 
fin  usually  with  two  round  bhick  spots;  ventral  fins  plain.  D.  X-23; 
A.  25;  V.  0.  {G'dnther.)  Caribbean  Sea,  north  to  Southern  Florida; 
probably'  identical  with  A.  chincnse, 

(Valonc.  inCuv.  R^guo  Animal,  1S17:  Aulosioma  coloratum  Milller  &  Tiosch.  Sehoub. 
HistBarbad.  1848,  G73:  Auloiioma  coloratum  GUuther,  iii,  536.) 
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Family  LXIII.-AULORHYNCHIDJE. 

Body  elougate,  nearly  cylindrical,  with  a  very  slender,  depressed  cau- 
dal pedoude.  Skin  naked,  witli  a  few  series  of  partly  concealed  plates. 
MTouth  terminal,  small,  at  the  end  of  a  tube  which  is  about  as  long  as 
the  rest  of  the  head ;  teeth  very  small ;  branchiostegals  4.  Gill-mem- 
br&iMS  slightly  connected,  free  from  the  isthmus.  Dorsal  (in  with  many 
small,  low,  free  spines,  each  of  which  is  depressible  in  a  groove ;  soft 
doFHsl  short,  elevated  in  front;  anal  similar  to  the  second  dorsal,  pre- 
eeded  by  a  single  spine ;  caudal  fin  small,  forked.  An  oblong,  naked 
area  in  front  of  the  Xiectorals.  Yentrals  thoracic,  but  inserted  some- 
frbat  behind  pectorals,  I,  4,  or  I,  5.  Genus  1;  species  2.  Small  fishes 
of  the  North  Pacific,  intermediate  between  tbe  Sticklebacks  and  the 
Trumpet-fishes. 

iAmlorkyndiida  GUI,  Proc.  Acad.  Nat.  Sci.  Pliila.  1832,  233.) 
0»   81dn  of  head  nakodi ;  veutrals  1, 5 ;  pectoral  Una  oinarf^iuate . . .  Aulorh  ynchus,  192. 

192.— AU£.OBIlVN€IlCJS  GUI. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  18G1,  159 :  typo  AnhrlnjnchunflavidHS  Gill.) 

Sody  very  long  and  slender,  almost  cyHndrical;  caudal  peduncle 
elongate,  tai>ering,  much  depressed,  especially  posteriorly.  Skin  naked, 
'witL  a  series  of  small,  rugose  shields,  one  on  each  side  of  the  lateral  line, 
one  on  each  side  of  the  dorsal  fin,  and  a  double  row  on  tlie  lower  edge 
of  eandal  pe<luncle.  Latenil  line  present.  Head  not  mailed.  Month 
BinaU,  horizontal,  at  the  end  of  a  tube  which  is  slightly  longer  than 
tbe  rest  of  the  head.  Premaxillary  bones  much  expanded,  with  long 
and  Blender  processes;  lower  jaw  projecting,  with  a  flap  at  symphysis. 
^eeth  in  the  jaws  rather  sharp,  almost  in  one  series;  palate  tooth- 
'^^*a-  Dorsal  spines  numerous,  entirely  separate,  equ<'^l  and  very  short, 
the  first  inserted  above  the  pectorals.  Dorsal  and  anal  fins  posterior, 
^ecu^iy  equal,  oblong,  elevated  in  front;  caudal  fin  small,  emargiuate; 
Pectoral  fins  emarginate,  the  ui)per  and  lower  rays  longest;  ventrals 
^ot  much  behind  pectorals,  each  with  1  spine  and  (4)  5  rays.  {auXo^y 
^  tuiK);  fioyx^^j  snout.) 

A-   Lateral  Hhicldfl  imbedded,  uot  spinous.     (AulorhynchM.) 

^^S.  A.  Ilavldus  GiU. 

Tawny,  with  about  20  darker  cross  blotches  on  the  back ;  minutely 
punctulate  above ;  opercula  and  ante-pectoral  region  with  bright  golden 
<yr  coppery  lustre,  bordered  above  by  a  blackish  band.    Gill  rakers  slen- 


392     CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — ^IV. 

(ler.  Dorsal  spines  minute,  much  shorter  than  pupil.  Caudal  peduncle 
longer  than  head.  Head  4;  depth  16.  D.  XXV-«;  A.  I,  9;  V.  I,  5. 
Pacific  coast,  from  Monterey  northward ;  not  rare. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  169:  Aulisoopt  tpine$eaM  TeUan^  Berlin  Mo- 
natsberichr,  1806 ;  Steind.  Iclithyol.  Beitr.  v,  153.) 

Family  LXIV.— GASTEROSTEID^. 

{The  Sticklebacks.) 

Body  elongate,  somewhat  compressed,  tapering  behind  to  a  slender 
caudal  peduncle.    Head  rather  long,  the  anterior  part  not  produced  into 
a  tube.    Mouth  moderate,  with  the  cleft  oblique,  the  lower  jaw  promi- 
nent.   Teeth  sharp,  even,  in  a  narrow  band  in  each  jaw ;  no  teeth  oo 
vomer  or  palatines.     Premaxillaries   protractile.     Preorbital   rather 
broad;  suborbital  plate  large,  often  covering  the  anterior  part  of  tbe 
cheeks,  forming  a  connection  with  the  preopercle.    Branchiostegak  3. 
Gill-membranes  broadly  joined,  free  from  the  isthmus,  or  not ;  gi]l-raker« 
moderate  or  rather  long.    Opercles  unarmed.    Skin  naked  or  with  ver- 
tically oblong  bony  plates ;  no  true  scales.    Dorsal  fin  preceded  by  t^v^o 
or  more  free  spines ;  anal  similar  to  soft  dorsal,  with  a  single  spirm.^  * 
ventral  fins  subabdominal,  consisting  of  a  stout  spine  and  a  rudiment£%-i^ 
ray.    Middle  or  sides  of  belly  shielded  by  the  innominate  bones, 
torals  short,  unusually  far  behind  the  gill-openings,  preceded  b^ 
quadrate  naked  area,  which  is  covered  with  shining  skin.    Caudal 
narrow,  usually  lunate.    Air- bladder  simple;  a  few  pyloric  coeca.    G«==*- 
era  3,  Oasterosteus,  Apeltesj  and  Sjrinavhia,    Si)ecies  about  20.    Sm  ^^ 
fishes  inhabiting  the  fresh   waters  and  arms  of  the  sea  in  Northt^^  ^ 
Europe  and  America ;  noted  for  tlieir  pugnacity.    They  are  exceediu^^ 
destructive  to  the  spawn  and  fry  of  larger  lishes 

"  It  is  scarcely  to  be  conceived  what  damage  these  little  fishes  do,  ar^ 
how  greatly  detrimental  they  are  to  the  increase  of  all  the  fishes  amoi    ^ 
which  they  live,  for  it  is  with  the  utmost  industry,  sagacity,  and  greeil 
ness  that  they  seek  out  and  destroy  all  the  young  fry  that  come  the 
wa^'."    (Gilnther.)  Most  of  the  Sticklebacks  build  elaborate  iiest«  whic  J 
the  male  fish  defends  with  much  spirit. 

{Gaateroateidw  GUuther,  i,  1-7.) 

a.  Innoniiuato  bones  joined,  forming  u  triangular  or  lanceolate  plato  on  tlic  nuMlian 
lino  of  the  abdomen GAMTiRoaiTKrs,  IIW. 

aa.  Innominate  bones  widely  separat^id,  forming  a  bony  ridge  on  each  uide,  betwt^n 
which  are  the  ventral  tins APELTFS,  1U4. 
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k  198.— OASTEBOSTEVS  LinnsBug. 

/  Sticklebacks. 

1;  TiiMMMW,  Syst.  Nat.  x,  1758 :  type  Gaaterosteua  acuXeatuB  L.) 

ddelMMSlLB  with  the  innominate  bones  coalescent  on  the  median  line 
B  iMdlyy  behind  and  between  the  ventral  fins,  forming  a  triangular 
leeolttle  plate.  Tail  slender,  keeled  or  not.  Skin  naked  or  variously 
A^  with  bony  plates.  Dorsal  spines  2-10  in  number,  variously  de- 
mL  Bpeoies  numerous.  Fresh  waters  and  shores  of  all  northern 
ML  'fj^^MoHipj  belly;  6<rTiovj  bone.) 
9j||0ap  may  be  divided  into  the  following  sections,  which  are 

gS^  generic  value : 

l^vtalnnmee  posteriorly  fVeo  from  the  isthmns. 

Hiliiir«piii68  7-11,  di vergont  ( Pygoateus  Brevoort) pungiHus, 

BHjhI  q^nee  5,  in  a  right  Hue  {Eucalia  Jordan)  .• inoonatana, 

mHWilnaiiee not  free  from  the  isthmus  ;  body  more  or  less  mailed  {GMUroBtvut), 
^*  microcephaluSf  biaculeaiuaf  atkiwdt  aoulcatue. 


ibfimnee  posteriorly  free  from  the  isthmns. 
^ineB7-ll,  divergent  {PygoateiM*  Brevoort). 

SL  pWBgitlns  L.— ^fte-«pined  Stickleback. 

MRMeons  above,  profusely  i)unctulate,  irregularly  barred  with  darker, 
IJr  below.  I^pdy  very  slender,  somewhat  compressed,  tapering  into 
ffKj  long  and  slendercaudalpeduncle,  which  ismuchdepressedand 
fifgty  keeled,  broader  than  deep.  Ko  dermal  bony  X)lates ;  skeletal 
p  not  all  covered  by  skin.  Post-pectoral  plate  well  dev^eloped, 
|id«  Head  shortish,  the  snout  rather  blunt.  Thoracic  processes 
peveloped,  widely  divergent,  forming  a  U-shaped  figui*e  Dorsal 
m  moderate,  the  anterior  diverging  to  the  right  or  left  at  various 
JMy  the  posterior  more  nearly  erect.  Anal  spine  large,  larger  than 
llorsal  spines.  Innominate  bone  feeble,  lanceolate,  not  carinated, 
Ages  raised.  Ventral  si)ines  moderate,  serrulate,  their  length  more 
tone-third  that  of  the  hciul.  Gill-rakers  long  and  slender;  gill- 
ibranes  free  from  the  isthmus  posteriorly.  Head  4;  depth  5-6. 
!X,  I,  9;  A.  I,  8.  L.  3  inches.  Korthern  parts  of  Europe,  Atlantic 
tB  of  America,  Great  Lakes,  and  northward;  a  widely  distributed 
ieo,  found  in  both  fresh  and  salt  water. 


Byst.  Nat.;  Gunthor,  i,  6:  Gaateroaieva  oocidentalia  Cavier  &.  Valenciennes, 
B:  OatUroateaa  dckagi  Agossiz,  Lake  Superior,  311  (Massachusetts)  :  OaateroHteuB 


ty  MSS.  Gill,  Canadian  Naturalist,  An^^nsf,  18(}5:  type  Gaaieroaieut  oooid* 
C»  4k  y.  s=  GtuUraateuB  pHtigitiua  L.    (Jtv/)),  rump ;  66  re  or ,  bono.) 


'    \. 
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fifbulosuH  A^aasiz,  Lake  Superior,  ISTiO,  310 :  Gastcronteus  eoncinnu8  Richardaon,  FatuA        I 
Bor.  -Amor.  Fishes,  57  ( Saskatchewan  River  and  Great  Bear  Lake ;  D.  YII-1, 9 ;  A.  IfiY       \  ^^^"^ 
Gasterotfeiu  niaineims  Storcr,  Bust.  Jonm.  Nat.  Hist,  i,  464  (Maine;  D.YIMf?;  X. 
I,  6),    Thvt  two  Inst  perhaps  ropi-esent  a  dialinut  8ub8])ocLe8,  distiogaished  by   t^ 
presence  of?  free  tlursal  spines.) 

Subs,  brachypoda  Bean. 

Similar  to  2>u7if7i/iu«,  but  the  ventral  spines  very  short,  tlieirlens^^ 
a  little  less  than  one-third  that  of  the  head.  D.  X-I,  10;  A«  I,  1-0. 
Baffin's  Bay  to  Alaska ;  abundant. 

(Bean,  Bull.  U.  S.  Nat.  Mus.  xv,  129,  1879.) 
hb.  Dorsal  spines  about  r>,  in  a  right  line  {Eucalia  *  Jordan). 
697.  G.  inconstans  Kirt.—Zf rooX:  Stickleback, 

Males  in  spring  jet  black,  tiuged  with  red  anteriorly;  females  0.Tid 
young  oliviieeous,  mottled,  and  dotted  with  black.    Body  modeni't:^^ly 
elongate,  little  compressed,  the  caudal  peduncle  comparatively  8t<^*"*^ 
not  keeled.    Skiu  smooth,  eutii-ely  destitute  of  dermal  plates,  the  sk^l^* 
tal  platen  covered  by  it.    Innominate  bone  small,  lanceolate,  covcrecL    ^^ 
the  skin.    Space  in  front  of  pectorals  small;  thoracic  processes  r^*">' 
slender  and  widelj"  separated,  covered  by  skin.    Gill-membranes  sock*  ^ 
what  free  posteriorly ;  gill-rakers  short.    Dorsal  spines  four  or  five,  \^^  '^^^ 
subequal,  in  a  nght  line,  a  cartilaginous  ridge  running  along  the  bas^'*'  ^^^ 
the  fin;  anal  spine  similar  to  dorsal  spines;  ventral  spines  short  a."*^"*" 
sharp,  serrated.    Head  3.J ;  depth  4.    D.  IV-1, 10 ;  A.  I;  10.    L.  2 J  incl»  — =^^ 
New  York  to  Kansas  and  Greenland,  in  fresh  waters  only;  abuudi 
in  the  Great  Lake  ref]:ion. 


(Kirthind,  Bost.  Jouni.  Nat.  Hist.  iii.  27^,  1841 :  Gatitero8te«8  micropuM  Cope, 
Acsui.  Nat.  Sei.  Phila.  IritK),  81:  Eucalia  inconHtani*  Jonlan,  Pror.  Acad.  Nat.  Sci.Phi 
1877,  Go  :  GaHUrostcua  pygmceua  Agansiz,  Lake  Superior,  IKiO,  314,  from  Lake  Snperi 
this  is  perhaps  a  distinct  species,  ditlVring  in  the  small  miniber  of  lin-rayn;  D.  Ill 
(>;  A.  I,  (J.  Eucalia  incottstana  var.  cayutja  Jordan,  Man.  Vert.  1876,  *4t> ;  8peciiu< 
from  Cayuga  Lake,  N.  Y.,  with  coiuprease<l  and  elevated  bwly,  slenderer  tail,  a 
higher  spines :  T  Gaatcroateua  williamtiom  t  Girard,  U.  S.  Par.  R.  R.  Exp.  and  Sarv.  x, 

aa.  Gill-nienibranes  not  free  from  the  isthiuns;  body  more  or  less  mailed.     {Ga»t 
teuH. ) 
c.  Tail  naked,  not  keeled,  t 


*  Jordan.  Man.  Vert.  E.  U.  S.  1^7^),  ;J  18 :  type  (lanUToatcua  inconatanB  Kirtland.     (f 
■well;  xory\m, nest.) 

t  Olivaceous  brown,  darker  above;  sides  s]>ottrd  with  black;  belly  yellow isb;  he 
3  in  length;  drpth  5  in  total  U'liglh;  eye  .\^  in  longtb  of  head;  tip  of  limt  do 
spine  not  reaching  the  base  of  the  wmoihI.  D.  III-I,  1(»;  A.  I,  7.  (Gin  rd.)  AViUiai: 
Bou*s  P21SS,  Calilbrnia.  This  fonn  may  diiVer  from  G,  inconatana  in  the  nuallor  nnuibi 
of  dorsal  spines. 

t  Several  ivcent  writers  have  indicated  their  bolief  that  the  naked  toiled  stiokl 
backs  are  siiniile  varieties  of  the  onlinar>'  species.    This  may  be  tnio,  bnt  we  hs 
not  yet  mot  with  dint inctly  intermediate  forms,  either  on  the  Atlantic  or  Paciflo 


64.   OA8TEROSTEID-£ GA8TES0STEU8.  395 

098-  O.  oaicroccphalns  Glrarcl. 

Olivaceons,  Bil very  below;  skin  thickly  pnnctalate;  males  blackish  in 

spring,  with  copiiery  or  golden  lustre.  Body  short,  deep,  moderately 
compressed.  (3audal  pedauele  rather  deep  and  compressed.  Posterior 
part  of  body  uuarmed.  Processes  from  shoulder-girdle  below  widely 
di^tsrging,  leaving  a  triangular  area  on  the  breast;  naked  area  in  front 
of  pectorals  small.  Ventral  spines  serrate,  without  distinct  basal  cusp. 
Spi  nes  of  soft  dorsal  and  anal  small.  Innominate  bone  lanceolate,  twice 
a»  loDg  as  broad.  Dorsal  spines  attached  to  bony  plates,  as  in  O.  acu- 
Icatw.  Dead  3 ;  depth  3^.  D.  II~1, 11  ,•  A.  I,  8.  Lateral  plates,  4  to  6. 
Pacsifle  coast  of  the  United  States,  ascending  streams,  abundant  south- 

CGirard,  Proc.  Acail.  N.it.  Sci.  Philo.  1854,  133:  Gaaterosieus  pleheiiis  and  ino2)inatus 
Oinud,  1.  c.  147 :  Gaaterosteaa  pugelti,  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  92.) 


K  G*  biacnleatus  Sbaw. 
Closely  related  to  the  preceding,  but  rather  larger;  the  innominate 
l>ODe  triangular,  two-thirds  as  broad  as  long.  Yentral  spine  with  a 
distinct  basal  cusp  on  its  outer  edge.  D.  II-1, 12;  A.  I,  9.  Northern 
£iixope  and  United  States  from  Cape  Cod  northward.  Considered  by 
most  European  writers  as  a  variety  of  O.  aculeatus. 

CShavTy  Cren.  Zool.  iv,  608, 1805;  Giiuther,  1,5:  Gasterosteua  gymnurnB  Cuvior,  R6^e 
Auim.:  Gtuteroateva  Uiurus  Cuv.  ot  Val.  iv,  481:  Gtwteroateiu  cuvieri  Girard,  Boat.  Journ. 
Na^ft.  Hist,  vi,  254 ;  Gastcrostats  aculeatua  trachurua  Goixle  &  Bean,  BuU.  Essex  lust.  1879, 
6  :    ^Toateroateua  whcatlandi  Putnam,  Proc.  Essex  lust.  18G7, 4. ) 

oo.  Toil  keeled,  armed  with  jilates. 
AS#«  G.  ntkinsii  Bean. 

X^disb,  silvery  below  and  with  dark  bands  across  the  body.  Body 
slender,  as  in  O.  punrjitius.  Lateral  i)lates  15  in  number,  the  posterior 
vtfry  thin,  covered  by  skin.  Tail  keeled.  Ventral  spines  long,  nearly 
^^  quite  reaching  the  vent ;  dorsal  spines  in  a  straight  line.  Head  3J 
'»  length;  depth  5.  D.  II-I,  11;  A.  I,  8.  {Bean.)  Schoodic  Lakes, 
Maine. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  C7.) 
^^1.*  O*  acnleatUS  L. — Common  Sticklelmck  ;  BurnniickJe, 

I^ark  greenish  above;  sides  silvery,  or  yellow;  membranes  of  ventrals 
^fteu  red.  Head  rather  long.  Caudal  peduncle  very  slender,  covered 
^*^li  plates  similar  to  those  on  the  body,  and  provided  with  a  couspicu- 
^'^^  keel.  Processes  from  shoulder  ginlle  below,  covering  most  of  the 
»>«X?«iat,  leaving  a  narrow  njiked  area  between  them.  Opercle  finely  stri- 
*^^»  Large  rugose  bony  plates  on  each  side  of  base  of  dorsal  spines, 
^^  latter  joined  to  them  hya  hinge  and  capable  of  bemg  ftttsA^  ^ 
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the  spines  of  cat-fish.  Naked  area  in  front  of  pectorals  large.  Pelvk 
bone  lanceolate.  Ventral  spine  with  a  basal  cusp.  Spines  all  tiemte, 
those  of  anal  and  soft  dorsal  small.  Head  3^ ;  depth  4}.  D.  II-1, 13; 
A.  I,  0.  Lateral  platen  33.  L.  4  inches.  North  Atlantic;  very  aband 
ant  on  both  coasts. 

(Linn.  Syst.  Nat.  GUnther,  i,  4 :  Gaatcrosteus  fMveboraocMh  On  v.  dc  ViL  iv,  502:  On-      1^ 
ierasteu9  biaculeatus  Storor,  Hi.st.Fish.  Mass.  40;  CrMieroatens  biaculeatwi  et  nottboneentk 
DeKay,  Now  York  Fauna,  Fish.  r»,  GG:  GanteroBfam  niger  Cnv.  dcVaL  l7,504;  Go-      |'*> 
teroateus  imchurus  Cav.  <&  Val.  iv,  481 :  Gaaterosteua  bispinosiu  Wnlbaiiiu,  Artedi  Piar. 
1792,  450,  the  oldest  American  name.) 

Snbsp.  cataphractas  (Pallas)  J.  <&  G. — Salmon-killer;  Stiekicback. 

Extremely  similar,  but  more  robust,  the  body  and  head  a  little  sborter 
and  deeper.  Caudal  keel  very  strong.  San  Francisco  to  j^laska  9XiA 
Kamtschatka;  very  abundant  northward. 

{Ga8teracanthu8  cataphractus  Pallas,  M^m.  Acad.  Petereb.  iii,  325,  1811:  6utir9$ltM 
oholariM  On  v.  <&  Val.  iv,  500:  Gasterosteus  serratus  Ayres,  Proc'  CaL  Acad.  Nat  Sci. 
1K55,  47:  Ga*^tero8teu8  inUrmedius  Girard,  Proc.  Ac.  Nat.  Sci.  Philo.  185G,  135:  QMtkr- 
oBteus  inaculptua  Rich.  Last  Arctic  Voyage.) 

104.— APELTES  DeKay. 

(DeKay,  New  York  Fanna,  Fish.  1842,  67,  nomen  nudum:  type  GoflerottoM  gnoiriKii 
Miteh.) 

Body  moderately  elongate,  somewhat  compressed,  the  back  elevated 
at  the  beginning  of  the  soft  dorsal  fin,  thence  declining  in  nearly  a 
straight  line  to  the  tip  of  the  snout.     Tail  very  slender,  iiot  keeled. 
No  bony  dermal  plates;  the  skin  naked.    Innominate  lK>nes  not  joined 
on  the  median  line  but  separated,  forming  a  bony  ridge  on  each  side  of 
the  abdomen,  below  which  the  strong  ventral  spines  are  depressiblc. 
Chest  mostly  bony;  bare  are^  in  front  of  pectorals  small,  but  distinct 
Gill-rakers  rather  short.    Gill-membranes  attached  to  the  isthmus, 
without  free  edge.    Free  dorsal  spines  3,  strong,  the  first  the  longest, 
directed  to  one  side ;  the  next  two  directed  toward  the  other  sitle  at 
different  angles;  attached  spine  of  dorsal  and  anal  well  developed;  a 
bony  ridge  on  each  side  of  the  spinous  dorsaL     (a,  privative;  :r^xny, 
shield.) 

633«  A.  Quadracus  (Mitch.)  Brcvoort. 

Brownisli  olive  above,  mottled  with  darker;  silvery  below;  male 
almost  black;  veutrals  with  the  membrane  red  in  spring.  Head  4  in 
length;  depth  4.  Caudal  peduncle  very  long  and  slender,  about  o  in 
length.  1).  HI — I,  11;  A.  I,  8.  L.  IJ  to  2.V  inches.  Atlantic  coast  of 
the  United  States;  very  abundant  north wanl. 

(GasterostcM  quadracus  Mitch.  Trans.  Lit.  and  Phil.  Soc.  i,  430,  1815:  Oiuieratitmt 
apcltes  Cuv.  &  Val.  iv,  505;  GaateroBteus  quadracus  GUnther,  i,  7.) 
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Order  T.-ACANTHOPTKRI. 

(The  Spiny-rayed  FisliesJ) 

mium  normal,  symmetrical ;  the  maxillary  bone  distinct  irom  the 
ixillary,  wliich  forms  the  border  of  the  month.  Bones  of  the 
ibie  distinct  Gills  normal,  laminated,  rarely  reticulated.  Gill- 
Dgs  in  advance  of  the  pectorals.    Opercular  appai*atus  complete. 

bones  of  pectorals  not  enlarged.  Pharyngeals  well  developed, 
hud  superior  pharyngeal  usually  largest.  Lower  pharyngeals 
ate  or  united.    Ventral  fi.  s  variously  placed,  often  wanting,  nor- 

thoracic  and  six-rayed,  the  first  ray  spinous.    Anterior  rays  of 

1  and  anal  normally  developed  as  spines,  but  often  soft  and  artic- 

Air-bladder,  if  present,  without  pneumatic  duct.    The  most  ex- 

-e  of  the  orders  of  fishes,  comprising    a  great  variety  of  forms. 

a,  spine;  -Tt/>ov,  flu.) 

ntkopterygiiy  Pharyngognathi,  and  Anacanthini  GUnthor,  i,  ii,  iii,  iv,  oxclaKive  of 
»  families.  Ordere  PtrcesooiSf  Feroomorphi^  and  Pharyngognaihi  Cope,  Trans. 
PhiLSoc.  1870,456.) 

ANALYSIS  OF  FAMILIES  OF  ACANTHOPTERI. 

itral  iins  abdominal;  dorsals  two,  weU  separated.    {Percesocea.) 

•entition  strong ;  vertebras  24 Sphyr^nid^,  67. 

Dentition  feeble;  vertebras  more  than  24;  camivoroas Atherixid^,  66. 

.  Dentition  feeble;  vertebnB24;  linmopbagous MuoiLiDiE,  65. 

;ntral  tins,  if  present,  thoracic  or  jugular. 
Ventral  region  without  sucking-disk. 
X  Suborbital  without  bony  stay. 
£.  Ventral  fins  present,  the  rays  in  normal  number,*  I,  5. 
F.  Lower  pharyngeal  bones  separate  (except  in  certain  Scicmido})]  gills  4, 

a  slit  behind  the  last. 
G.  Gill-membranes  free  from  the  isthmus. 
H.  Spinous  dorsal  transformed  into  a  lamellated  sucking-disk,  situated 

on  the  top  of  the  head. 

ECHENEIDIDiE,  70. 

HH.  Spinous  dorsal  not  transformed  into  a  sucking-disk. 
I.  Scales  small  or  obsolete,  mostly  cycloid ;   spinous  dorsal  compar- 
atively little  developed;    caudal 
petlunclo  slender,!  the  fin  widely 
forked .  t     ( Scorn  briform  fishes. ) 
K.  Vcrtcbraj  more  than  24  or  25;  no  free  anal  spims. 

L.  Si)inous  dorsal  represented  by  free  spines;  caudal  not  forked; 

body  elongate,  fusiform. 

ELACATlDiE,  71. 

•  Except  in  certain  Siromatcido',  AcanthuridcPf  and  Icosteidas, 
t  Except  in  PomatomidoB,  Elacatidce,  and  some  Stromatddai. 
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LL.   Spinous  dorsal  well  developed,  depiessible  in  ft  grooTe 
—  Scales  minute  or  wanting ;  premasillariefl  non-pro-. 

tractile ScoM  bridge,  74. 

•—  —  Sealea  of  nioderftte  size;  premaxillaries  protrac- 
tile   NOMKIDiE,  7G  (6). 

LLL.  Spinous  dorsal   little  developed,  or  im*  distingviahftble 

ftoni  the  soft  parts;  no  finleta. 
M.  OBsophagns  without  tooth-like  process. Corypiijexid.e,  79. 
MM.  (Esophagus  with  tooth-like  process... 8TROMATEiD.f:,  77. 
RK.  Vertebra)  25  (24-20);  two  free  anal  spines  (sometimes  obeo- 

letc). 
N.  Scales  minute  or  obsolete,  cycloid;  tail  widely  forked. 

Carakoidjc,  75. 
NN.  Scales  small,  weakly  ctenoid;  tail  little  forked. 

POMATOMIDf,  7G. 

II.  Scales  well  developed,  mostly  ctenoid;*  candal  pedanclo  not 

especially  slender. 
O.  Pectoral  with  the  lower  rays  detached  and  filiform; 

two  short,  separated  dorsal  fins; 
head  with  muciferons  system  well 
developed. 

POLTNEailD^  68. 
00.  Pectoral  fin  entire. 
P.  Throat  with  two  barbels;  dorsals  two;  acaloi  large. 

MUIXIDJE,  90, 
PP.  Throat  without  barbels. 
Q.  Skull  cuvcmous;  anal  spines  I  or  2;   lateral  line 

extending  on  the  caadal  fin ;  head 
Rcaly ;  no  teeth  on  vomer. 

SCI^MD£,  91. 
QQ.  Skull  not  espf^cially  cavernous. 
R.  Anal  fin  comparatively  short,  with  Ick»  than  13t 

soft   rays;   vomer  mostly  with 
teeth.     {Perciform  fishes.) 
S.  Scales  caducous;  dorsal  fins  two,  the  first  short ; 

mouth  very  oblique. 

APOGOXIDf,  H9. 
8S.  Scales  adherent. 
T.  Anal  spines  1  or  2;   dorsal  fins  2;   pseudo- 
branch  lie  small  or  obsolete. 

Percid^,  &'». 
TT.  Anal  spines  3t  or  more  (rarely  obsolete*)- 
U.   Pseudobranchiie    small,   covered    by    tho 
skin,  or  obsolete. 
V.  Vomerine  teeth ;  lateral  line  present. 

Elassomatid.^:,  83  (6). 
TV.  Vomerine  teeth  none ;  lateral  line  obso- 
lete   CENTRARCmnjE,  >n4. 

UU.  Pseudobranchiie  well  develope*!. 

W.  Maxillar>'  not  slipping  under  preor- 
bital  for  its  whole  length. 


*  Small  or  wanting  in  ^4ome  Vranotcopida^  TrivhodonHdmy  and  IcotteidcB^ 

t  Except  in  some  SparitUt^  /ViaoaN/Ai(/<r,  (  eN/rareAu/<r,  etc 

t  Obsolete  in  some  Srrrasidcr;  more  than  three  in  some  Ceafrorolblte. 
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t  Month  nearly  vertical ;  ai!  a^  fiu  lonf; ; 
whole  head  closely  scaly. 

Priacanthid^,  8(5  (6). 
tt Month  nearly  horizontal;    anal  fin 

rather  short Berranid^,  83. 

WW.  Maxillary  with  its  upper  edge  for  its 
whole  length  slipping  nnder  the 

preorbital Sparid^,  8H. 

BR.  Anal  fin  elongate;    psendobranchios   present; 

spinons  dorsal  little  developed. 
X.  Dorsal  spines  present :  skeleton  well 
ossified. 
Y.  Pectoral  fins  broad,  procurrcnt  for- 
wards. 

t  Body  scaly ;  slit  behind  fonrth  gill 
small ;  eyes  snperior. 

Uranoscopid^,  103. 
tt  Body  naked ;  eyrs  lateral. 

Triciiodontidjs,  102. 
TY.  Pectoral  fin  narrow,  not  pn>cur- 
lent;  body  scaly. 

Latilid^,  101  (6). 
XX.   Dorsal  spines  obsolete;    skeleton 
more  or  less  cartilaginous. 

ICOSTRIDiE,  101. 

GO.  Oill-membranes  united  to  the  isthmns,  restricting  the  gill-openings 

to  the  sides. 
Z.  Body  not  elevated;  lateral  line 
obsolete;  spinons  dorsal  short  and 
weak ;  inner  rays  of  ventrals  long- 
est  GOBIIDiG,  104. 

ZZ.  Body  elevated;  lateral  line 

present;   spinous  dorsal  well  de- 

Teloped     (Chcetodontifarm  fishes.) 

a.  Teeth  setiform,  in  many  rows ; 

vertical  finsdensely scaly;  tail 

unarmed. 

5.  Dorsal  fin  divided. 

Epiiippid-S,  97. 
bh.  Dorsal  fin  continuous. 

ClIiETODONTlDiE,  D8. 

aa.  Teeth  incisor-like,  in  one 
row;  tail  with  1  or  more 
spines  on  each  side. 

ACANTnUlUDiE,  99. 

FP.  Lower  pharyngeals  united.    {Pharyngognaihi.) 
c.  Nasal  openings  single  on  each  side;  scales  mostly  ctenoid. 
d.  Gills  liij  last  slit  small  or  obsolete ;  pseudobranchiic  present;   annl 

spines  2 PoMACKNTRiDiE,  90. 

dd.  Gills  4,  a  slit   behind   the   last;    pseudobrancliiiv  obsolote;   anul 

spines  3  or  more..  .Ciciilid^,  95. 
oc.  Nasal  openings  2  on  each  side;  anal  spines  3;  soalcs  mostly  cycUdd. 
e.  Viviparons;  dorsal  fin  with  a  scaly  sheath;  anal  rays  slender  and 

numerous EMDiOTociDiE.  93. 

«e.  Oriparous;  anal  rays  rather  few. 
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/.  Tooth  villiform;  premosiUaries  extremely  protraotilo;  gniB4.  » 

Blit  behind  last;  paendobraiichia 

concealed .....OxBiUDfY  IKS. 

ff.  Teeth  not  villiform;  premaxiUaries  moderately  protroeiile;  gilb 

3i;  last Hlit obsolete;  iisendobrnn- 

chiffi  woll  developed .  Labbidx.  m. 

EE.  Ventral  fins,  if  present,  with  the  rays  in  more  or  less  thou  tho  normal 

number  (1, 5). 
'h.  Anal  fin  present, 
t.  Body  compressed  and  elevated;  the  scales  very  small,  or  none. 
j.  Dorsal  spines  indistinct. 

ik.  Ventral  rays  4-6 - Bramidje,  80. 

Jkit.  Ventral  rays  abont  15 Lampiudid^,  78. 

ji;.  Dorsal  spines  well  developed ;  ventrals  rays  aboat  1, 7  .Zrnid^,  61. 
i\.  Body  not  specially  elevated. 

I,  Ventrals  thoracic  (if  present). 
fM.  Ventrals  with  more  than  5  soft  rays;  scales  ctenoid;  head 

armed. 

11.  Vent  normal BKRYdDiE,  tfi. 

nil.  Vent  in  ih>nt  of  ventrals ;  dorsal  spines  few. 

APUREDODKRIDiE,  83b 

wm,  Ventrals  few-rayed  or  wanting;  scales  small  or  wanting. 
0.  Upper  Jaw  produced  into  a  sword;  dentition  feeble; 

gills  reticalated...XiPHiiDwE,  72. 
00.  Upper  Jaw  not  produced ;  dentition  very  strong :  liody 

elongate Tricbiurid^,  73. 

U.  Ventrals  Jugular  (if  present). 

|).  Pseudobranchiifi  present.    (B^esmV/ons  fishes.) 

9.  Dorsal  with  many  spines,  sometimes  entirely  spinous. 

Blexniid.!::,  113. 
qq.  Dorsal  with  few  spines  or  none. 
«.  Gill-membranes  united  to  the  isthmus. 

ZOARCID^,  115. 

M.  Gill-membranes   broadly  uuit-ed,  free  from   tho 

isthmus;  vcutrals  none.  . 

CONC^ROGADID^,  116. 

%8%.  Gill-membranes  separate,  free  from  the  isthmus, 
t  Ventrals  filamentous,  at  the  throat ;  jaws  with 

teeth OPliiDiiD2By  118. 

iU  Ventrals  uone;  jaws  toothless. 

AMMODYTIDiE,  69. 

|>j;.  PseudobranchiiP  obsolete. 

11.  Dorsal  witbout  distinct  spinous  part, 
r.  Vent  at  the  throat;  ventrals  none. 

FlERASFERIDJC,  117. 

rp.  Vent  posterior. 
w.  Scales  cycloid ;  caudal  fin  present. 

Gadid£,  120. 
trw.  Scales  spinoi^s,  keeled;   no  caudal  fin; 
the  tail  attenuate. 

MACRURID.E,  121. 

SN,   Dorsal   fin   with   a  distinct    spinous  part, 

composed  of  a  few  spines;  ven- 
trals I,  2;  gills  3,  the  gill-mem- 
branes broadly  united  to  the 
isthmus Batrachidjc,  \\SL 
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hk.  Anal  fin  none;  skeleton  not  ossified;  caudal  rudimentary,  or  not  in 

the  lino  of  axis  of  body. 

TKACHYPTERIDiE,  100. 

I>D.  Suborbital  with  bony  stay.    {Cottiform  fishes.) 

V,  Head  not  mailed. 
X,  Slit  behind  fourth  gill  large;  body  evenly 

scaled CuiRiDiE,  10r». 

XX.  Slit  behind  fourth  gill  small  or  wanting. 
y.  Gill-membranes    separate,     free    from 
isthmus;    ventral    fins   normally 
formed,  mostly  I,  5. 

Scorp-«:nid^,  IOC. 
yy.  Gill-membranes    broadly  joined,    at- 
tached   to   the   isthmus  or  not; 
ventral  fins  variously  imperfect. 

COTTIDiE,  107. 
w.  Head  mailed,  externally  bony. 

z.  Yentrals  few-rayed,  close   together; 
last  gill-slit  obsolete. 

AGomD^,  107  (6). 
£z,  Ventrals  1,  4,  or  I,  5,  usually  wide 
apart;  last  gill-slit  large. 

TlUGLID^,  108. 


CC.  Breast  with  a  sucking-disk. 


a.  Gill-openings  narrow ;  spinous  dor- 
sal little  developed ;  sucking-disk 
formed  of  the  united  ventral  fins; 
pyloric  c<Bca  numerous;  subor- 
bital with  a  bony  stay. 

h.  Skin  shiootli;  vertebne  very  nu- 
merous   LiPARIDlDiE,  109. 

hb.  Skin  tubercular;  vertebra)  rather 

few CYCLOPTERIDiE,  110. 

aa.  Gill-openings  wide;  spinous ilorsal 
wanting;  sucking-disk  between 
the  ventral  fins;  no  pyloric  cceca; 
bo<ly  naked..  .Gobiesocid.e,  111. 


Family  LXV.— MUGILID^E. 

{The  Mullets.) 

iBody  oblong,  more  or  less  compressed,  covered  witli  ratber  large 

cycloid  scales ;  no  lateral  line,  but  the  furrows  often  deepened  on  the 

middle  of  each  scale  so  as  to  form  lateral  streaks.    Mouth  small,  termi- 

^a'.    Jaws  with  small  teeth,  or  none ;  premaxillaries  protractile.    Gill- 

oi>eiiing8  wide,  the  membranes  separate,  free  from  the  isthmus.    Bran- 

cliiostegals  5  or  G.    Gill-rakers  long  and  slender.    Gills  4,  a  slit  beliind 

'^wrth.    PseudobranchiflB  large.    Two  short  dorsal  fins,  well  separated, 

foe  interior  with  4  stiff  spines,  the  last  one  of  which  is  much  shorter 

^^n   the  others;  second  dorsal  long' r  than  the  first,  similar  to  analj 

Bull.  Xat.  Mu8.  No.  IG 2G 
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anal  spines  3,  rapidly  graduated ;  ventral  fins  abdominal,  not  fiirbadE, 
.attached  to  the  elongate  coracoid  bone,  composed  of  one  spine  and  five 
I'ays ;  caudal  forked.    Air-bladder  large,  simple.    Intestinal  canal  long. 
Peritoneum  usually  black.    Yertebr»  24.    Grenera  3 ;  species  70-^; 
inhabiting  the  fresh  waters  and  coasts  of  warm  regions,  feeding  <m 
organic  matter  contained  in  mud.    A  considerable  indigestible  portion  of 
the  latter  is  swallowed,  and  in  order  to  prevent  larger  bodies  from  pa8s> 
ing  into  the  stomach,  or  substances  from  passing  throagh  the  gill-open- 
ings, these  fishes  have  the  organs  of  the  pharynx  modified  into  a 
filtering  apparatus.    They  take  in  a  quantity  of  sand  or  mud,  and 
after  having  worked  it  for  some  time  between  the  pharyngeal  bonen, 
they  eject  the  roughest  and  indigestible  portion  of  it.    The  upper 
])haryngeiils  have  a  rather  irregular  form ;  they  are  slightly  arched,  the 
convexity  being  directed  towards  the  pharyngeal  cavity,  tapering  an- 
teriorly, and  broad  posteriorly.    They  are  coated  with  a  thick,  soft 
membrane,  which  reaches  far  beyond  the  margin  of  the  bone,  and  is 
studded  all  over  with  minute  horny  cilia.    Each  branchial  arch  is  pro- 
vided with  a  series  of  long  gill-rakers,  which  are  laterally  bent  down- 
waitls,  each  series  closely  fitting  to  the  sides  of  the  adjoining  aicb; 
they  constitute  together  a  sieve  admirably  adapted  to  i)ermit  a  traDsi^ 
for  the  water,  retaining  at  the  same  time  every  solid  substance  in  tbe 
cavity  of  the  pharynx.     {Giinther.) 

The  Mu{filidce^  Attierinidm^  SphyrcenidcCj  and  Ophiocephdlid(B  corapo^ 
the  group  or  suborder  of  PercesoceSj  thus  characterized.  Ventral  ^^ 
abdominal ;  branchial  arches  well  developed,  the  bones  all  present  ^' 
cept  the  fourth  superior  branchihyal.  Third  superior  pharyngeal  it»^*^ 
enlarged;  lower  pharyngeal  distinct.  Scales  cycloid.  Pectorals  ^ 
vated,  about  on  a  level  with  the  upper  posterior  angle  of  opercul 
spinous  dorsal  usually  present.  (Latin,  Perca,  a  perch;  EsoXj  a  pil^ 
the  group  being  intermediate  in  its  i>osition  between  the  Percoids 
the  Haplomu) 

(Mugilidce  QMnther,  iii,  409,  407.) 

*  Jaws  with  a  sories  of  cilia,  but  without  true  teeth ;  part  of  the  stomach  mnsc  *■-' 
gizzard-like McoiL, 

195. — mUOIL  LiDnffiOs. 

{MuUet8.) 
(Artcdi;  Linunsus,  Syst.  Nat. :  tyfye  Mugil  cephaluB  L.) 

Body  oblong,  somewhat  compressed,  covered  with  large  cydoid 
Head  largCi  bluntishi  convex  above,  scaled.   Mouth  amalL  Jaw8 
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leeSy  usually  provided  with  short',  flexible  cilia  resembling  teeth ;  lower 
jftw  forming  an  angle  at  the  symphysis.  A  portion  of  the  stomach  mod- 
ified to  form  a  moscular  gizzard.  Species  very  numerous,  found  in 
great  schools  near  the  shore  in  all  warm  regions.  (Latin  Mugil^  the 
ancient  name,  from  mulgeoj  to  suck.) 

/AdipoM  eyelid  well  developed. 

a.  Scales  mediam  (4(M2  series);  sidoe  with  dark  stripes;  anal  rays  III,  8. 


M.  mexlcanon  Steindachner.— CaZi/omia  Mullet;  Macho. 

General  form,  coloration,  and  appearance  of  M.  albulaj  the  head 
rather  longer,  broader,  and  more  depressed;  interorbital  space  about 
half  length  of  head.  Anterior  rays  of  dorsal  and  anal  with  small  scales, 
the  posterior  part  of  the  flu  naked.  Eye  rather  small;  the  adipose 
eyelid  very  thick.  Bluish  above ;  sides  silvery,  with  dark  stripes  along 
the  rows  of  scales.  Head  4 ;  depth  4.  D.  I V-I,  8 ;  A.  Ill,  8 ;  Lat. 
L  42.  Pacific  coast,  chiefly  south  of  JPoint  Concepcion ;  abundant ;  very 
close  to  the  next,  of  which  it  is  probably  a  variety. 

(Stetndaohnor,  Icbth.  Beitriige,  iii,  58,  1875.) 


I.  M.  albnla  Jj.—SMped  Mullet. 

Body  rather  elongate,  little  compressed,  subterete.  Snout  not  broad, 
moderately  depressed.  Mouth  moderate,  the  lips  thin,  the  maxillary  not 
neariy  covered  by  the  preorbital ;  angle  made  by  the  dentary  bones  ob- 
tuse, or  nearly  a  right  angle.  Space  at  the  chin  between  the  mandib- 
ulary  bones  oblanceolate,  acutish  anteriorly.  Scales  comparatively 
Binall,  a  few  on  the  dorsal  and  anal  fins.  Pectoral  fins  placed  little 
above  the  axis  of  the  body.  Coloration  dark-bluish  above ;  sides  sil- 
'^ery,  with  conspicuous  darker  lateral  stripes ;  a  dusky  blotch  at  base 
of  pectorals.  Head  4^;  depth  4.  D.  IV-I,  8;  A.  Ill,  8;  scales  42-13. 
-A^tlantic  coast  of  United  States ;  very  abundant  southward,  where  it 
is  TDuch  valued  as  a  food-fish. 

C  X^inn.  Syst.  Kat. :  Mugil  plumieri  Bloch,  Ansl.  Finch,  taf.  393 :  Muffil  lineatus  Cn v.  &. 
J^<^1.  xi,  IN):  Mugil  lineatue  Gthr.  iii,  417:  Mugil  berlandieri  Grd.  U.  S.  Mex.  Boand. 
r.  20,  fig.  1 — fig.  4  represents  the  young  of  M.  hranliensie,) 


->    Scales  larger  (3d  series) ;  sides  without  conspicuous  dark  strii>e8 ;  anal  rays  III,  9. 

^Z.  n.  brasillensls  Ag.—White  Mullet;  Liza. 
Sody  oblong,  rather  compressed.    Snout  moderate.    Mouth  mod- 
e;  the  maxillary  mostly  concealed  under  the  preorbital ;  angle  made 
*^y  the  dentaries  about  a  right  angle.    Space  at  the  chin  between  the 
^^c^ndibularies  somewhat  club-shaped.    Scales  comparatively  large  ^  soft 
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dorsal*  and  anal  fins  covered  with  small  scales;  i>ectoral  fins  mostlj 
naked,  inserted  high.  Coloration  blnish  above ;  the  sides  silvery,  T?ithout 
conspicuous  dark  stripes,  but  with  shining  streaks  along  the  rows  of 
scales ;  a  dusky  blotch  at  the  base  of  the  pectoral ;  tips  of  caudal  aod 
soft  dorsal  blackish.  Head  4;  depth  4.  D.  IV-I,  8;  A.  Ill,  9;  scales 
38-12 ;  vert.  11  + 13.  Cape  Cod  to  South  America,  and  Lower  Califor- 
nia;  abundant;  on  our  Atlantic  coast,  usually  reaching  a  smaller  size 
than  Mugil  alhula, 

(AgasHiz  Spix.  Piac.  Brazil,  234 :  Mujil  cnrema  and  Muyil  petro&M$  Cqv.  A  VaL  xi, 
87, 8i);  GUuthur,  iii,  431:  i/u^i7  liueatas  StuiXT,  Hist.  Fish.  Moss.) 

Family  LXVL— ATHERIN1D.E. 

{T7i€  Sllversides,) 

Body  rather  elongate,  somewhat  compressed,  covered  with  cycloid 
scales  of  moderate  or  small  size.    No  lateral  line ;  some  scales  ofteu 
with  rudimentary  mucous  tubes.    Cleft  of  the  mouth  moderate.   Teeth 
small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely  wanting. 
Premaxillaries  protractile  or  not.    Oi>ercular  bones  without  spines  or 
serrature.    Gill-openings  wide,  the  gill-membranes  not  connected,  free 
from  the  isthmus.    Gills  4,  a  slit  behind  the  fourth.    Pseudobrancbi* 
present.    Gill-rakers  usually  long  and  slender.    Branchiostegals  5  or  (5. 
Dorsal  fins  2,  well  separated,  the  first  of  3-S  feeble,  flexible  spines,  the 
second  of  soft  rays.    Anal  with  a  weak  spine,  similar  to  the  soft  dor*^^^ 
but  usually  larger.    Ventral  fins  small,  abdominal,  not  far  back,  of  ^ 
small  spine  and  5  soft  rays.     Pectorals  moderate,  inserted  high.    ^^^ 
bladder  present.    No  i)yloric  ccrca.    Caudal  and  abdominal  vertebra;  v^* 
numerous.    Carnivorous  fishes,  mostly  of  small  size,  living  in  g*"^ 
schools  near  the  shore  in  temperate  and  tropical  seas.;  a  few  si)ecic*^ 
fresh  water;  nearly  all  tbe  species  have  a  silvery  band  along  the  4*^*- 
Genera  about  8 ;  species  50. 

Utheritnda;  pt.  Giinther,  ill,  391-407.) 


a.  Premaxillaries  freely  protractile  (their  skin  not  continiioas  with  that  of  the 
head). 
b.  Premaxillary  narrow,  itsedj^e  nearly  straiffht;  tooth  on  vomer.. Atherixa, 
bb,  Premaxillary  broad  posteriorly,  its  e(l«;e  curved  ;  no  teeth  on  vomer, 

c.  Tcethnono LErunsTHES,         ^ 


*  Dorsal  and  anal  partly  naked,  ])ectoral  wholly  so  in  spccimons  from  North 
lina;  dorsal  and  anal  densely  scaly,  pectoral  mostly  scaly  iu  Hpe<;imeti8 from  Acaj^c^^ 
Mcx.,  otherwise  similar. 
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in  bonds. 

:3fftws  produced  in  a  short  beak Labidestres,  198. 

not  prodnced,  the  lower  short Menidia,  199. 

lUttries  not  truly  protractile  (skin  of  the  premasillaries  niosially  continu- 
witb  that  of  the  forehead). 

Toeth  in  villiforni  bauds Atiierinopsis,  200. 

Teeth  in  a  single  series,  each  one  bicuspid AtherinopS;  201. 

196.-AT1IERIIVA  Liuuieus. 

Friars. 
Syst.  Nat.  xii,  176G:  type  Atherina  hepsetm  L.) 

oblong,  compressed.     Mouth  large,  terminal,  oblique;  jaws 

iaQnal)  their  edges  nearly  straight;  maxillary  extending  to  the 

tiie  eye.    Premaxillaries  narrow  posteriorly,  anteriorly  protrac- 

^Tilliform  teeth  in  bands  on  jaws,  vomer,  and  palatines.    Si)ecies 

mostly  Europeau.    (a%/:'/Tj,  the  ancient  name,  from  aOrjp^  a 

spike,  from  the  form  of  body  or  the  numerous  bones;  possibly 

rp(«ccv,  to  despise,  from  their  diminutive  size.) 

irollna  Cut.  <&  Val. 
rimilar  to  the  European  A.  hepsetusy  but  with  the  head  smaller 
body  slenderer.    Depth  GJ  in  total  length,  with  caudal.    D. 
12 ;  A.  I,  15.    L.  4  inches.    South  Carolina ;  not  seen  by  recent 
{Cuv.  &  Yah) 

(;  Jb  YaL  X,  445,  1835.) 

▼ell ana  Goode  <&  Beau. 

obtase,  top  of  head  broad  and  very  flat ;  cleft  of  mouth  some- 

iqao;  jaws  equal  anteriorly ;  maxillary  extending  beyond  front 

Teeth  very  small  in  the  jaws  and  on  the  vomer.    The  silvery 

:O0eopies  the  third  i-ow  of  scales,  its  width  less  than  half  the  diame- 

the  eye.    Diameter  of  orbit  contained  twice  in  length  of  head, 

than  interorbital  width  and  more  than  twice  the  length  of  the 

Spinous  dorsal  beginning  behind  the  vertical  from  the  tips  of 

itral  fins.     Head  3J  in  length;  depth  4§.    D.  V-I,  9;  A.  I,  10; 

36 ;  L.  transv.  G.J.    ( QooUe  &  Bean.)    Clear  Water  Harbor,  Florida. 

iMdo  &  Beau,  Proc.  U.  S.  Nat.  Mus.  ii,  342,  1879.) 

107.— LEIJBESTEIES  Jordan  «&  Gilbert. 
Itan  A  GUbcrt,  Proc.  U.  S.  Nat.  Mas.  1880,  29:  type  Alhcrinopaia  tenuis  Ayrcs.) 

Hs  genus  agrees  with  Menidla  in  every  respect,  except  that  the  teeth 
^■^hsolete.    But  one  species  is  certainly   known.    {Xeupo^^  smooth; 
bo  eat) 

ieaaiS  (Ayrcs)  J.  Sc  G. 

hyaline  green,  with  the  lateral  silvery  streak  very  distinct, 
eje,  on  1^  rows  of  scales ;  edges  of  scales  above  bordered  by 
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dark  points.  Scales  small,  smooth,  and  firm,  closely  imbricated,  thdf 
edges  crenate.  Maxillary  not  reaching  to  pnpil.  Premaxillary  very  pro- 
tractile, curved,  its  posterior  portion  broad.  Lower  jaw  shorter  tliui 
upper.  First  dorsal  fin  over  front  of  anal,  much  nearer  base  of  caadal 
than  snout.  Eye  equal  to  snout.  Head  4^ ;  depth  5.  D.  Y-1, 9;  A.  I, 
22 ;  Lat.  1. 75.  L.  5  inches.  Coast  of  California ;  abundant  in  San  Diego 
Bay. 

{AtherinopaU  tenuis  Ayrcs,  Proc.  Cal.  Acad.  Nat.  Sci.  1860,  76.) 

19§.-IiABII>ESTHES  Cope. 
(Cope,  Proc.  Amer.  Phil.  Soc.  Pliila.  1870,  455 :  type  Chiroatowia  rioemlum  Cope.) 

This  genus  ditters  from  Menidia  chiefly  in  the  prolongation  of  the  jaws, 
both  of  which  are  produced  into  a  short  depressed  beak«  (^s^^c?,  a  pair 
of  forceps ;  i<T0tufy  to  eat.) 

63D«  li*  sleculas  Cope. — Brook  Silvcraide;  Skipjack. 

Pale  olive- green,  translucent;  lateral  silvery  band  very  distinct^ 
scarcely  broader  than  pupil,  bounded  above  by  a  dark  line ;  back  dotted 
with  black.    Body  elongate,  very  slender,  compressed.    Head  long,  flat- 
tish  above,  narrow  below.    Snout  slender,  conic.    Premaxillaries  broad 
posteriorly,  very  protractile,  produced  forwards,  the  snout  longer  than 
the  large  eye.    Edge  of  upper  j aw  strongly  concave.    Teeth  very  slender, 
mostly  in  one  series,  forming  a  narrow  band  in  front.    Scales  snxa^^ 
thin,  with  entire  edges.    Spinous  dorsal  very  small ;  soft  dorsal  short 
Anal  fin  long ;  caudal  forked ;  pectorals  moderate.    First  dorsal  inserte 
somewhat  behind  the  vent.    Head  4.^;  depth  6;  eye  3^  in  head.      I 
IV-I,  11;   A.  I,  23;  Lat.  1.  75.    L.  3J  inches.    Ponds  and  sluggi^ 
streams;  ]\[ichigan  to  Iowa  and  Tennessee;  locally  abundant;  a  vei 
graceful  little  fish. 

(ChiroHtoma  nicculum  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  81:  Lahid€8ihe$  aicc^ 
Cope,  Proc.  Aiucr.  Phil.  Soc.  Phila.  1870,  40.) 

109.— IflEIVIDIA*  Bonaparte. 
Silversides. 

(Argyrea  DcKay  :  Lasilichthye  Grd. :  Lahidesthes  Coi)e.) 
(Bonaparte,  Fauna  Italica,  about  1810:  typo  Atherina  menidia  L.) 

Body  elongate,  more  or  less  compressed.    Head  oblong,  compress^ 
Mouth  small,  the  gape  curved,  very  oblique,  usually  not  reaching  the  ^y 


•  Chirosioma  Swainsou,  Classin.  Fishes,  ct<j.  1839,  ^A'^{=Atherin<Hdm  Bleeker=i  t^^ 
fiichthye  Bleckcr  =  Jlcterognathue  Grd.,  all  these  nomiDal  geuera  based  on  thoBJune  t-yp* 
Atherina  humholdtiana  Cuv.  &  Val.,  from  Mexico),  IsdistingaiBhodfromiffiilfriabX  ^^ 
very  lonj?  and  strong  maudiblo  which  protrudes  beyond  the  npperjftw.  Thcw  mrei 
few  vomerine  teeth,  and  the  pit^maxillary  is  extremely  protractile. 
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jaw  short  j  maxillary  slipping  entirely  under  pn  orbital;  jaws  each 
i  band  of  simple,  usually  villiform  teeth.  Premaxillaries  very  freely 
ictile*,  their  spines  comparatively  long,  nearly  equal  to  the  eye, 
ling  backw;ird  beneath  a  fold  of  skiu  which  connects  the  bases  of 
laxillaries ;  posterior  part  of  premaxillaries  broad.  No  teeth  on 
*  or  palatines.  Scales  entire,  or  with  the  edges  crenate  or  laciniate. 
^8  numerous,  of  moderate  or  small  size,  some  of  them  entering 
waters.  (Menidiaj  an  old  name  of  some  small  silvery  fish,  from 
he  moon.) 

v.  boBcl  (C.  &  V.)  J.  &  G. 

ir  transparent  green;  sides  with  a  well-defined  silvery  bind,  J 
ter  of  the  eye ;  back  and  chin  with  large,  black  dots.  Eye  large,  3^ 
ul,  a  little  longer  than  snout.  Scales  firm,  their  edges  strongly 
!e,  those  on  the  biick  laciniate.  Upper  jaw  the  longer.  First  dor- 
ry  feeble,  over  the  beginning  of  the  anal,  rather  nearer  the  tip  of 
tadal  than  the  suout.  Distance  from  first  to  second  dorsal  %  length 
lid.  Pectorals  reaching  ventrals,  nearly  as  long  as  the  head, 
als  falling  far  short  of  the  base  of  the  first  dorsal;  second  dorsal 
ihort.  Teeth  short,  even,  forming  a  narrow  villiform  band.  Head 
epth  5i.  D.  IV-I, « ;  A.  1, 22 ;  scales  45-7.  L.  5  inches.  Atlantic 
of  the  United  States,  chiefiy  southward ;  abundant. 

trina  menidia  Linn.  SyHt.  Nat.:  AUierinaboaciCiiv,  ot  Val.  x,  465,  1835:  Atherina 
I  DeKay,  Now  York  Fauna,  Fish.  142 :  Alherinichthya  Tnenidia  ot  notata  QUnthor, 
'0 

in.  vaffrans  (Goodo  &  Bean)  J.  &>  G. 

'cry  streak  occupying  the  lower  two-thirds  of  the  third  and  the 

two-thirds  of  the  fourth  series  of  scales.  Eye  3  in  head,  as  long 
rer  jaw,  greater  than  snout  and  less  than  interorbital  width.  Pre- 
larics  freely  protractile ;  teeth  rather  strong.  Scales  laciniate  on 
ack,  nearly  entire  laterally.    First  dorsal  inserted  opposite  the 

between  the  anal  fin  and  the  vent,  nearer  base  of  caudal  than 
.    Pectoral  about  as  long  as  head.    Caudal  slightly  forked,  the 

equal.  Vertical  fins  excessively  scaly.  Head  6;  depth  5 J  D. 
7;  A.  I,  18;  scales  48-7.    L.  4  inches.    Virginia  to  Gulf  of  Mexico. 

'vatama  ragrans  Goodo  &  Bean,  Proc.  U.  S.  Nat.  Mus.  Itf79,  148.) 
91.  notata  (Mitch.)  J.  <&  d.—Silveraide, 

msparent  green,  with  a  lateral  silvery  band  half  the  width  of  the 


B  have  been  able  to  verify  this  character  on  only  a  few  of  the  foreign  spociea. 
re  therefore  uncertain  whether  the  bulk  of  the  species  referred  by  Dr.  Giinther 
ikerimickihyB^^  belong  to  Menidia  or  to  AtherinopnU. 
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cyo ;  scales  above  with  spots  along  their  edgeSj  so  that  thdr  oid 
jjrcM-learlydefined;  chin  speckled.  Scales  with  entire  edges.  Eyeli 
:>.]  in  head,  about  as  long  as  the  snout.  Jaws  eqaal.  First  dorsal  fa 
than  in  M.  hoscij  inserted  in  front  of  the  anal,  over  the  vent,  about 
Avay  between  snout  and  base  of  caudal.  Distance  between  dors 
length  of  head.  Pectoral  scarcely  shorter  than  bead,  reaching  past 
of  ventrals,  which  do  not  reach  the  vent  or  the  front  of  the  A 
Body  slenderer,  and  more  compressed  than  in  M.  boscL  Teeth  L 
series,  some  of  them  larger.  Head  5;  depth  C.  D.  IV-I,  8:  X, 
scales  40-10.  L.  5  inches.  Atlantic  coast  of  United  States,  d 
northward;  abundant. 

{Altcri  :a  notahi  Mitchill,  Trans.  Lit.  and  Phil.  Soc.  X.  Y.  lei  t,  446:  JiJkfriM 
Dfkny.  Now  Yorlc  Fauna,  Fisli.  Ill:  Atherina  mvnidia  Cuv.  ot  Val.  x,  40-*:  Ck't 
notatitin  of  nio.^t  n?cent  writoi-s.) 

61.1.  yi.  berylliiin  (Coiw)  J.  &  G. 

Pale  olive,  with  a  silver  band  on  2J  rows  of  scales.     Body  stontej 
usual.     First  dorsal  far  in  advance  of  second,  inserted  over  the 
sli;j:litly  nearer  base  of  caudal  than  snout.     Eye  large,  li  in  head. 
<lil)le   sli;;:litly  project inj!^.     Scales  not  describe<l.      Ilead  4.1;  dej 
1).  V-I,  11;  A.  I,  IS.    L.  2.V  inches.    Potomac  Jliver.     {Cope,) 

{('IilroHtoma  hcnjUinuin  Cope,  Trans.  Am.  Phil.  Soc.  IbGG,  403.) 

01 1.  .''I.  bJi'asj3a<»BBSSS  (<inoy  &  Oainninl)  J.  &  G. 

Oliviiccons,  the  silvery  lateral  stripe  less  than  half  the  diameter* 
eve;  scales  on  back  covered  with  dark  dots.  Scales  all  entin*. 
of  ijiouth  reach in^  to  ni^arly  opi)Osite  eye.  Jaws  otiual.  Tect' 
fonnin;;-  a  close  l)an<l.  First  dorsal  inserted  over  the  front  of  ihf 
nearer  the  base  of  the  caudal  than  the  snout.  Pectoral  as  Ion;;; 
he:i<l,  reaching;  well  past  root  of  ventrals,  which  ixMch  the  vent. 
:;;\  in  head.  Head  4;  <lepth  5.  1).  IV-I,  0;  A.  1,  lil  ;  seniles  4U^ 
.'»  inclies.  Florida  to  .Alexieo  and  I>razil.  Described  fi-om  a  si>e 
obtained  in  Saint  John's  Hiver,  Florida. 

{]  A  hini:a  Ira  <l  lint  sis  i}\\o\  cV  (lainianl,  Voy.  Fran.  Poiss.  :<;>2  :  Atherina  brc 

(:u\.  i'v  \a\.  :..  i(i7:  Ailu  riimli  I  In,'.)!  hraf*H  it  nsis  (iihiXUvYf  iii,  404.) 

Silvery  streak  occu])yin.ii:  the  fourth  and  ui)per  half  of  the  fif 
of  s!:;l;s.     I'.ve  .')  to  'A.\  in  head,  abont  eonal  to  the  snout  and  the 
orbit;il   width.      Mouth    very  i)rotra(!tile;    lower  jaw   long,   niort 
one  tliiid  the  len;,Mh  of  the  head.     Scales  not  described.     First 
tin  far  in  advance  of  the  an.il  lln,  in  front  of  the  vent,  about  ni 
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a  base  of  caadal  and  snout.  Caudal  deeply  forked,  its  lobes  equal. 
t;  depth  5.  D.  V-I,  8;  A.  I,  15  j  scales  38-9.  L.  4  inches. 
.    (Qoode  &  Bean,) 

stoma  ptninsulcB  Goodo  &  Bean,  Proc.  U.  S  Nat.  Mus.  1879,  148.) 

»00.— ATUERIIVOPSIS  Girard. 
Pescadillo  del  Rey. 

Profr.  Aca'l.  Nat.  Sci.  Phila.  1854, 134:  type  Atherinopsis  calif orniensis  Grd.) 

genus  differs  from  Menidia  in  the  non-protractility  of  the  uppetr 
'he  spines  of  the  premaxillaries  are  very  short,  much  shorter 
e  eye,  and  they  are  covered  by  a  skin  which  is  continuous  with 
the  torehead,  bi  ing  only  capable  of  such  motion  as  is  permitted 
extension  of  a  fold  of  skin  between  the  jaws  and  the  frontal 
Species  reaching  a  considerable  size  and  having  imx)ortance  as 
les.    {aOzpiJTf^  Atherina;  o^'c?,  appearance.) 

•  caBnforni<*ni^is  Girard. — California  Smelt, 

ilncent  greenish,  a  burnished  lateral  stripe  which  is  rather 
ous  than  silvery,  some  yellow  on  the  opercles.  Body  elongate, 
mprci^sed.  Maxillary  narrow,  not  reaching  to  the  eye,  not  slip- 
i<lcr  the  preorbital.  Jaws  even;  teeth  small,  pointed,  in  narrow 
inner  series  of  upper  jaw  enlarged.  Gill-rakers  very  long  and 
Scales  crenate,  somewhat  rough,  but  not  laciniate.  First  dor- 
e,  inserted  in  front  of  anal  nearer  base  than  snout;  second  dor- 
rted  in  front  of  middloof  anal,  wliich  has  a  scaly  sheath.  Pec- 
learly  as  long  as  head,  not  reaching  to  ventrals,  the  latter  halt* 
vent.  Eye  small,  5  in  head.  Head  45;  depth  5.  1).  IX-I,  12; 
;  scales  77-1.5.  L.  18  inches.  Pacific  coast  of  United  States; 
undant;  a  f()o<l-rish  of  considerable  importance. 

I,  Proc.  Ar-ad.  Nat.  Sci.  Phila.  1?^:)4,  l:!4;  Girard,  U.  S.  Pac.  K.  U.  Surv.  Fish. 
UhcrinivltthyH  caHforuiensiH  Giiiithcr.  iii,  40<i. ) 

201.— ATWEBIWOPS  Stcindachncr. 
•hiicr,  Ichih.  lJciti;i;;c,  iii,  (»!,  lK7r>:  iy\w  AlhcriuopHiH  affiiiis  Ayre^.) 

I  hijiflj  arranged  in  a  single  row  in  each  jaw.  Otherwise  as  in 
opijis.    One  siKM'ies  known.  (6t^y;^>!>7^,  Atherina ;  to^S  appearance.) 

.  Qffiilif^  (Ayrcs)  .Stcinrlachncr. — Little  Smelt, 

hyaline  green,  a  silvery  lateral  band,  li  scales  wide,  narrower 
e,  bordered  almve  by  a  purplish  line.  Pack  and  sides  thickly 
te.    Iris  and  opercles  with  bright  yellow.    Maxillary  not  reaching 
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pupil.    Lower  jaw  slightly  shorter  than  upper.    Teeth  close-set^  indscMD* 
like,  Y-shaped,  the  forks  divergent;  those  m  lower  jaw  largest  and  mos^ 
movable.    Eye  large,  not  longer  than  snout.    Spinous  dorsal  moderate, 
inserted  over  the  vent,  its  origin  midway  between  posterior  angle  of  o|^ 
ercle  and  base  of  caudal.    Pectoral  about  as  long  as  the  head,  reaching 
ventrals,  the  ventrals  not  to  vent.    Body  stouter  than  in  related  species. 
Scales  firm,  crenate.  Peritoneum  dark.  Head  5;  depth  4^.  D.  YI-I,  11; 
A.  I,  22;  Lat.  1.  54.    L.  a  foot     Pacific  coast  of  United  States,  with 
Atherinopsis  califomieruns^  and  equally  abundant. 

(Atkei^inopsia  affinia  Ay  res,  Pruo.Cal.  Acad.  Nut.  Sci.  1830,  73.) 

Family  LXVII  — SPHYR^NIDiE. 

{The  Barrticudas.) 

Body  elongate,  subterete,  covered  with  small  cycloid  scales, 
very  long,  pointed,  pike-like,  scaly  above  and  on  sides.  Month  hori- 
zontal, large.  Jaws  elongate,  the  lower  considerably  projecting ;  upp^^ 
jaw  non-protractile,  its  border  formed  by  the  premaxillaries,  behind 
wliich  are  the  broad  maxillaries.  Large,  sharp  teeth  of  unequal  8i2E« 
on  both  jaws  and  on  palatines;  none  on  tbe  vomer;  usually  a  very 
strong  tooth  near  the  tip  of  the  lower  jaw.  Opercular  bones  withomifc 
spines  or  serratures.  Gill-openings  wide,  the  gill -membranes  not  united, 
free  from  the  isthmus;  gill-rakera  very  short  or  obsolete.  Brauchiost:  cs- 
gals  7 ;  gills  4,  a  slit  behind  the  fourth.  Psuedobranchiae  well  developed. 
Air-bladder  large,  bif ungate  anteriorly;  many  pyloric  cceca.  Lateri»l 
line  well  develoi)ed,  straight.  Pectoral  fins  short,  placed  in  or  belo'^^ 
the  line  of  the  axi^  of  the  body;  ventrals  I,  5,  abdominal,  in  advanoe 
of  the  middle  of  the  body ;  first  dorsal  over  ventrals,  of  5  rather  stout 
spines;  second  dorsal  remote  from  first  dorsal,  similar  to  anal  and  opi>o- 
site  to  it;  caudal  fin  forked.  Vertebne  24.  A  single  genus  of  about  15 
species;  voracious  pike  like  fishes,  inhabiting  nearly  all  temperate au<i 
tropical  seas. 

(Sphyrcenidcc  GQuther,  ii,  334-341.) 

»02.— SPHITR^IVA  Bloch. 
Barracudtis, 

(Artedi ;   Bloch,  Icbtli. :  type  Esox  Bphyrana  Gmel. ) 

Characters  of  the  genus  included  above.    {<r^upatva,  the  ancient DAffi^ 
<^  hammer  fish,''  from  <r^upitj  a  dart.) 

*  PectoralB  not  reaching  nearly  to  front  of  dorsaL 
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U  S*  arff^Btea  QTd.—Barracuda. 

rowDish,  with  blnish  lustre;  belly  white,  scarcely  silvery.  Body 
[gate,  little  compressed.    Lower  jaw  much  produced,  fleshy  at  tip. 

10  in  head.  Maxillary  not  reaching  front  of  eye;  about  3  in  head. 
ii  moderate,  little  compressed.  Spinous  dorsal  inserted  a  little 
■er  snout  than  caudal,  just  in  front  of  ventrals,  well  behind  the  end 
tie  pectorals,  which  are  a  little  longer  than  the  ventrals  and  less 
I  one-tenth  the  total  length.    Scales  very  small.    Head  3^};  depth 

D.  Y-I,  9 ;  A.  I,  8 ;  scales  in  238  series,  166  in  the  lateral  line. 

feet.  Pacific  coast,  from  San  Francisco  southward;  abundant;  an 
>rtant  food-fish. 

irard,  Proc.  Acad.  Nat.  Soi.  Phila.  1854, 144;  SteindacliDer,  Ichth.  Beitr.  vii,  1; 
ber,  ii,  33a) 

•  8.  spel  (Hatty)  Lao^pMe. — Barracuda. 

livaceons,  silvery  below ;  young  with  dusky  blotches  across  the  back 
along  the  lateral  line.  Body  rather  slender,  with  rather  large 
es.  Maxillary  not  reaching  eye;  2^  in  head.  Teeth  moderate. 
it  dorsal  inserted  slightly  in  front  of  base  of  ventrals,  nearly  midway 
?een  snout  and  base  of  caudal,  much  behind  the  end  of  the  pectorals. 
ce  between  dorsals  about  one-sixth  of  the  total  length.  Pectorals 
at  as  long  as  ventrals,  12  in  total  length.  Eye  8  in  head.  Lower 
with  a  fleshy  tip.  Head  3 ;  depth  8.  D.  V-I,  9 ;  A.  I,  9 ;  Lat.  1. 
-150.  L.  24  inches.  Cape  Cod  to  the  Mediterranean  (the  common 
opean  species) ;  not  rare  on  our  coast. 

•ox  spet  HaUy,  EDcycIop.  Method.  Poiss,  iii,  7187 :  SphyrcBna  vulgaris  GUnthcr,  ii, 

JE90X  nphyrcena  Gniel.  Syst.  Nat.  1389 :  Lac6p^do,  Ilist.  Nat.  Poiss,  v,  \Wi :  f  Sphy- 

borealis  DcKay,  New  York  Fauna,  Fish.  39 :  Sphyrama  lorealis  Goodo  &.  Bean, 

.  U.  S.  Nat.  Mas.  1879,  146.    More  than  one  species  has  heen  confounded  under 

bbove  names.) 

^ctoral  reaching  front  of  spinous  dorsaL 

*•  S«  innasuancho  Cuv.  <&  Yal. 

rigin  of  first  dorsal  fin  in  front  of  the  middle  of  the  body,  more  or 
in  advance  of  the  tip  of  the  pectorals.  Yentrals  in  front  of  the 
lal.  Fifth  dorsal  spine  midway  between  tip  of  snout  and  base  of 
lal.  Pectoral  as  long  as  postorbital  part  of  head.  Interspaee  be- 
en dorsals  5^  in  length.  Eye  6  in  head.  Opercle  with  2  points. 
id  3 J ;  depth  7.  D.  V-I,  9 ;  A.  II,  8 ;  scales  14-110-17.  L.  18  inches. 
K)  Cod  to  Florida  and  Cuba.    (Ooode  &  Bean.) 

nv.  <&  Yal.  iii,  342;  Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  146:  Sphyrana 
'uoMcke  Poey,  Momorias,  ii,  IGO.) 
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651.  S«  pacuda  Bloch  &,  Schneider. — Picuda;  Barracuda, 

Origin  of  first  dorsal  opposite  ventrals,  far  in  advance  of  the  middle 
of  tlie  body,  at  the  t\\}  of  the  pectorals.  Interspace  between  dorsals  one- 
iifth  of  total  length.  Pectoral  fins  one-eleventh  of  total  length.  Scsile* 
large.  Head  3.V  in  total  length ;  depth  7^.  D.  V-I,  0 ;  A.  1, 0;  scales  1  >:\i  \\ 
0-83-15.  Vertebra}  12  +  12.  L.  3.J  feet  (OUnther.)  West  Indies,  1;.\..  V 
north  to  Florida.  1:-.  a 

(Blocb  &  Sohiioidor,  IHOl,  110:  Si)hifr(rna  barracuda  Ciiv.  &  Val.  iii,  313;  Gttntli«r, 
ii,  :Wi;  Goode  &  Bean,  Pn)C.  U.  S.  Nat.  Mus.  1H79,  14(i.) 


-  •.%.■*  . 
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Family  LXVIIL— POLYNEMID^. 

( The  Thread'fim.) 

Body  oblong,  compressed,  covered  with  rather  large  scales,  which  ci^ 
feebly  ciliated  or  smooth ;  lateral  line  continuous,  extending  on  the  e3.u-       y^  f 
dal  fin.    Head  entirely  scaly ;  snout  conic,  projecting  over  the  horizoiit  *^ 
mouth,  which  is  rather  large,  the  maxillar3'  extending  to  beyond  the  oy  *•        \  \^> 
Eye  lateral,  anterior,  large,  with  a  largo  julipose  eyelid.    Villiform  t€3^?*^ 
on  jaws  and  palatines  and  usually  on  vomer  also.    Psendobranchiaa  C5*>*^'        \.^ 
cealed.    Braiichiostegals  7.    Gill-membranes  separate,  free  from  \x^^^' 
mus.    Gills  4,  a  slit  behind  fourth.    Dorsal  fins  2,  well  separatecl^    *** 
in  the  Pcrvvfioces^  the  first  of  about  7  feeble  but  rather  high  spines,  ^  ^^ 


.s 


second  rather  larger,  of  soft  rays.    Anal  fin  similar  to  the  soft  doi 

sometimes  larger;  caudal  fin  Avidely  forked;  siH^ond  dorsal,  anal,  !■-*  * 

caudal  fins  usually  covered  with  small  scales;  ventrals  I,  5,  thomc^  *•  ^ 

^_  -*d 
but  i)lii(?od  well  behind  the  pectorals ;   pectoral  fins  moderate,  jda 


low,  divide<l  into  two  parts,  the  lower  and  anterior  portion  compos 
of  several  filiform  articulated  appendages,  free  from  each  other,  orgst 
of  touch.  Bones  of  skull  with  a  Avell-developed  muciferous  system, 
in  SciwaidiV,  r»asis  cranii  double,  with  tube ;  post-temi)oral  bifurcat 
scapula  with  median  foramen ;  superior  pharyngeal  bones  4,  thi 
largest,  narrow,  directed  ibrward.  Basal  pectonil  bones  di>ided;  t 
normal,  su])porting  the  fin,  one  longitudinal  without  rays,  and  one 
l)late  on  the  coracoid,  supi)orting  elongate  rays.  Stomach  ceecal,  wi 
a  few  1  pyloric  ai)i>endages.  Air-bladder  various,  sometimes  wantin, 
A"ert(»bra'  2 1.  Genera  3 ;  species  25.  Tropical  seas.  A  singular  gruuf 
in  some  respects  intermediate  between  SckcnitJcv  and  MngilUltVy  but  \\m 
closely  r(»lared  to  any  other  of  our  fishes.  Most  of  them  are  valued 
food  fishes. 

{PohjnvmUUv  (y\\\\{\\vT,  ii.  311>-3:CI.) 

a,  VoiiuT  with  tcM-th;  pn'open^lo  mTrato;  anal  fin  not  inncli  larger  than  second  d 
BUl POLYinUiDfi^ 
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908.— POLVNEinUS  LiDDoous. 

(Trichidion  Klein;  Gill.) 
(Linn.  Syst.  Net.:  type  Pohjnemus paradiscms  Linn.) 

Teeth  in  villiform  bands  on  botb  jaw8,  vomer,  palatines,  and  ptery- 
goids. Preoiierele  sharply  serrated  on  its  posterior  margin,  its  angle 
with  a  sculy  flap.  Scales  rather  small,  finely  ctenoid.  First  dorsal 
with  7  or  8  feeble,  rather  high  spines,  the  first  and  last  short.  Soft 
dorsal  and  anal  fins  about  equal  to  each  other;  pectoral  filaments  3  to 
9.  Pyloric  cceca  in  great  inimber.  Species  numerous  in  warm  seas. 
(TzaXfj^.^  many;  v77/xa,  thread;  from  the  numerous  i>ectoral  appendages.) 

*  Pectoral  appendages  7. 


P*  plumlcri  (Lac.)  Gthr. 
Silvery;  pectoral  fins  black.  Maxillary  extending  backwards  past 
eye  to  base  of  mandible.  Pectoral  filaments  about  as  long  as  the  fin. 
Spinous  dorsal  high ;  soft  dorsal  similar  to  anal,  its  last  ray  pro<luced. 
Head  3.J  in  length;  depth  abotit  3^.  D.  VII-I,  12;  A.  II,  13;  scales 
0—58-10.    West  Indies;  occasional  on  our  South  Atlantic  coast. 

(,  I^olydactiflua  plumieri  Luc.  v,  pi.  14,  f.  3;  OUuther,  ii,  321:  Trichidion  pi  under  i  Gill, 
Proc.  Ac.  Nut.  Sci.  Phila.  1«G1,  279.) 

**  P<5ctoral  aiiiK'ndoges  H. 

^•"SO.  P.  octolilis  (Gill)  J.  &  G. 

Silvery,  vertical  fins  punctulated  with  black;  pectoral  fins  black. 
I^eetoral  filaments  short,  reaching  middle  of  interspace  between  dorsal 
ftns.  Maxillary  2*3  in  length  of  head.  Eyes  large,  about  4  in  head. 
Head  3.J  in  length;  depth  about  3 J.  D.  Vlll-I,  11;  A.  II,  14;  scales 
^^— CO-10.    New  York ;  one  specimen  known. 

(  Tt'ichidion  octoJiliH  Gill,  Proc.  Acad.  Nut.  Sci.  Phila.  18G1,  280.) 

^^  1  •  P.  octoncmu;}  Grd. 

lirownish,  sides  silvery;  fins  white.  Pectoral  filaments  ver^*  long,  the 
longest  reaching  past  the  front  of  the  anal  fin.  Eye  4  in  head.  Ilead 
^i;  depth  3.}.  I>.  VIII-I,  12;  A.  II,  13;  scales  6-Gl-lO.  {Oirard) 
I^'loi-irta  to  Texas. 

(Girani,  Proc  A(a<l.  Nat.  Sci.  Phila.  18.')8,  1G7;  GUuther,  ii,  320:  Trichidion  octo* 
^^mu9G'i\l  Proc.  Acad.  Nat.  Sci.  Phila.  IWJl,  280.) 
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Family  LXIX.— AMMODYTID^. 

The  Sand  Launces. 

Body  elongate,  compressed,  covered  with  small  cycloid  scales.  Head 
long.    Mouth  rather  large,  nearly  horizontal,  the  lower  jaw  oonsider- 
ably  projecting,  the  symphysis  produced.    No  teeth  in  jaws.    Gill- 
openings  very  wide;  gill-membranes  not  united,  free  from  the  i8tiimii& 
Branchiostegals  6  to  8.     Pseudobranchi»  large,  lamellate.    OiU-rakeTS 
long  and  slender;  gills  4,  a  slit  behind  the  fourth.    Operdes  well  de- 
veloped, without  spines  or  seiratures.     Eye  moderate.    PremazillBries 
very  protractile.    Maxillaries  long  and  slender.    Lateral  line  ronmng 
along  side  of  back.    Spinous  dorsal  absent  (or  represented  b;  a  fev 
weak  spines);  soft  dorsal  very  long  and  low,  fragile,  extending  trofl^ 
behind  the  head  to  near  the  base  of  caudal.    Oaudal  fin  small,  finked* 
Anal  similar  to  dorsal,  but  smaller.    Vent  somewhat  behind  middla  ^ 
body.     Ko  ventral  fins.    Pectoral  fins  inserted  low.    No  air-bladda^* 
Pyloric  co&ca  usually  1.    Genera  4,  species  8.    Small  fishee  swimmiDgi  ^ 
large  schools  and  often  burying  themselves  in  the  sand.    Found  akm 
the  coasts  of  northern  regions. 

{Ophidiidas  group  Ammodytina  Glinther,  iv,  384-388.) 

*  Body  with  many  transverse,  obliqao  folds ;   a  longitudinal  fold  of  skin  along  rid 
of  belly;  vomer  unarmed. 

a.  Dorsal  tin  without  spines AXXODYTSS,  204. 

tut.  Dorsal  tin  preceded  by  7  small  free  spines 4|.Argtmotania,  205. 

904.~A]II]IIODirT£S  LinnsBUS. 
Sand  Launces. 

(Artedi ;  Linn.  Syst.  }^at. :  type  Ammodytes  tohianus  L.) 

Body  elongate,  lanceolate,  the  skin  with  many  transverse  folds  run- 
ning obliquely  downward  aud  backward,  the  small  cycloid  scales 
mostly  placed  in  cross-series  between  them.  Lateral  line  concurrent 
with  the  back.  A  fold  of  the  skin  along  each  side  of  the  belly.  Vomer 
not  armed  with  a  bicuspid  tooth.  Color  silvery.  Vertebrae  63.  [d/ifto^y 
sand;  duw^  to  dive.) 

659.  A*  americanus  DcKay. — SandLaunce;  Sand  Eel;  Lant 

Olivaceous  above,  silvery  below ;  sides  with  a  steel-blue  stripe.  Pec- 
toral fins  much  longer  than  snout,  reaching  front  of  dorsaL  Lateral 
folds  125-130.    Depth  equal  to  length  of  mandible,  which  is  2^  in  head. 
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Head  4};  depth  aboat  10.    D.  GO;  A.  28.    Newfoundland  to  Cape  Hat- 
terasy  abundant    Scarcely  dififerent  from  A.  iobianus  of  Europe. 

(DeKay,  New  York  Fauna,  Fish.  1842,  317;   GUnther,  iv,  3d6;    Storer,  Hist.  Fidh. 
•98«  A.  per»onata8  Qid.^Sand  Launoe. 

Clear  hyaline  green ;  sides  silvery.  Pectoral  fin  half  length  of  head, 
leachiDg  past  the  front  of  the  dorsal.  Lateral  folds  130-150.  Head  4^ ; 
depth  9.  Eye  2  in  snout^  6  in  heaid.  D.  54;  A.  24.  L.  6  inches. 
Monterey  to  Alaska,  very  abundant;  probably  al$o  a  variety  of  A. 

iobianus.  y 

(Ginrd,Proc.  Ac.  Nat.  Sci.  PhUa.  1856,  137.;  Giiother,  iv,  387.) 

eftj.  A.  alascanus  Cope. 

Dorsal  inserted  above  middle  of  pectoral.  Maxillary  reaching  front 
of  orbit  Mandible  less  than  depth  of  body.  Head  4^;  depth  9.  Eye 
2  in  snout,  6  in  head.  Lateral  folds  182.  D.  62 ;  A.  31.  L.  6  inches. 
Bitka,  Alaska.    ( Cope,) 

(Cope,Proc.  Am.  Phil.  Soo.  1873.    Probably  also  a  form  of  A,  iohianu$») 
Wm.  A.  dobins  Reinh. 

Skin  with  about  150  very  distinct  folds.    Dorsal  fin  inserted  over 
Aoeterior  third  of  pectoral.    Head  6 ;  depth  equalling  length  of  mandi- 
bJe,  2i  in  length  of  head.    D.  65;  A.  34.    Cape  Cod  to  Greenland. 
(Giinther.) 

(Reinhardt,  DaoHk.  Vulensk.  Selsk.  AfhaDcll.  1838,  132;  Gtinther,  iv,  387.) 

905.— AROYRflTJENIA  Gill. 

roniy   Cat.  Fish.  East  Coast  N.  Amer.  1861,  40  (not  characterized):  type  Ammodyte$ 
vittatM  DeKay.) 

Xliifi  genus  is  supposed  to  dififer  from  Ammodytes  in  the  presence  of  a 
mdimentary  spinous  dorsal,  composed  of  about  7  minute  free  spines. 
{^PT^pot;^  silver;  ratvla^  ribbou.) 

•^•*  A.  Vlttata  (DeKay)  Gill. 

Ortsenish  olive  above,  with  a  broad  silvery  band  along  the  sides,  which 

IB  margined  above  with  blackish ;  silvery  below.    Body  oblong,  some- 

"wbat  compressed,  slender.    Head  small  and  pointed,  flattened  and 

grooved  above,  compressed  beneath.    Eyes  large.    Snout  terminating 

10  a  bifid  tip.    Mouth  rather  large,  protractile,  toothless.    Lower  jaw 

longest    D.  VII,  64;  A.  28.    Sag  Harbor,  New  York.    (DeKay.)    It 

IM  not  been  seen  since  its  description  by  DeEay^  and  its  existence 

to  extremely  doubtful. 

(iMMdftM  vUiaiH9  DeKay,  New  York  Faana,  Fish.  1843,  318.) 
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Family  LXX.— ECHENEIDIDiE. 

{The  Remoras.) 

Body  fusiform,  elonfjate,  covered  with  minute,  cycloid  scales.  MoQth 
wide,  with  villiform  teeth  on  jaws,  vomer,  palatines,  and  usnally  on 
tongue.  Premaxillaries  not  protractile.  Lower  jaw  projecting  beyond 
ui)per.  Spinous  dorsal  modified  into  a  sucking-disk,  which  is  placed  on 
the  top  of  the  head  and  neck,  and  is  composed  of  a  doable  series  of 
transverse,  movable,  cartilaginous  plates,  serrated  ou  their  posterior  or 
free  edges.  By  means  of  this  clisk  these  fishes  attach  themselves  to 
other  fishes  or  to  floating  objects,  and  are  carried  for  great  distances  in 
the  sea.  Opercles  unarmed.  Pectoral  fins  placed  high;  ventral  fins 
present,  thoracic,  and  close  together — I,  5;  dorsal  and  aual  fins  long, 
without  spines,  opposite  each  other;  caudal  fin  emarginate  or  rounded. 
Branchiostegals  7.  Gills  4,  a  slit  behind  the  fourth;  gill-rakers  short; 
gill-membranes  not  united,  free  from  the  isthmus.  PseudobranchiiB  ob- 
solete. Several  pyloric  appendages.  Ko  air-bladder.  No  fiulets.  No 
caudal  keel.  Vertebnc  more  than  10  + 14.  Genera  2;  8i)ecie8  aboiJ^ 
10,  found  in  all  seas,  all  having  a  very  wide  range. 

(Scombridtp  part  :  genus  Echeucia  GunthLT,  ii,  IJ7G-385.) 

a,  RayH  of  i>ectoriils  normal EcnEXElS,  S^^^ 

aa.  Kays  of  pectoral  lins  stift',  broad,  osteons Khombocuiui'S,  'JLT*^' 

306.— ECIIEJVEIS  LinmiMiH. 
(Artedi ;  Linn.  Syst.  Nat.:  type  Echemis  nancratcs  L.) 

Pectoral  rays  soft  and  flexible.    Characters  otherwise  included  abo^^e. 
{lyt\>T/,^^  an  ancient  name,  from  £/«>,  to  hold  back;  vaw?,  a  ship.) 

a.  Body  very  slender;  vertebne  14 -f  1<5.     (Echeneis.) 
1557.  E.  liaiicratcs  L. — Pvgador, 

I>rownisli;   belly  dark  like  the  back,  as  usual  in  this  family;  sidfs 
with  a  broad  stripe  of  darker  edged  with  whitish,  extending  thron^'i 
eye  to  snout;  caudal  black,  its  outer  angles  whitish;  i^ectorsils  ami  veil- 
trals  bhi(!k,  sometimes  bordered  with  pale;  dorsal  and  anal  broadly 
edged  with  white  anteriorly.    Body  elongate,  subterete,  slender.    l>^^^ 
long.    Dorsal  and  anal  fins  longer  than  the  disk;  inner  rays  of  ventral 
fins  n:irrowly  adnate  to  the  abdomen;  caudal  becoming  emarginate  with 
age.    VertebrjE  14+10.     Vertical  fins  low;  pectorals  |  length  of  hcadf 
rather  long  and  acute.     Lower  jaw  projecting,  with  the  tip  flexiU^ 
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Ilary  barely  reaching  vertical  from  nostril.  Head  5^  in  length; 
3|;  width  between  pectorals  about  7 J.  D.  XXI-XXV— 33-41 ; 
:  (32-38).    In  all  warm  seas,  north  to  Cape  God  and  San  Francisco. 

m.  SjBt.  Nat.;  Gttuther,  ii,  384:  Leptecheneis  nauerates  Gill,  Proc.  Acad. Nat. 
hila.  1864,  60.  Eckeneis  naucrateoidea  Zuieuw,  Nova.  Acta.  Acad.  Sci.  Imp.  Petro- 
,  379,  Leptecheneis  naucraUsoidee  GUI,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  61,  Ech- 
^Uneanda  Mitch.  Amer.  Monthly  Mag.  ii,  244.  Echeneia  Hneata  Holbr.  Ichth  S.  C. 
102,  and  EckemeU  holbrookiy  GUnther,  il,  382,  are  names  applied  to  specimens  with 
ak  cbmparatively  long,  but  with  only  21  laminse.) 

»dy  rather  Tobnst;  vertebrsB  12  +  15.    {Remora*^  Gill.) 
raal  rays  about  XVIII-23. 

£•  remora  L. — Remora. 

iiform  dark  brown.  Body  and  tail  comparatively  robust,  the  latter 
pressed.  Pectoral  fins  rounded,  short,  and  broad,  their  rays  soft 
flexible;  ventral  fins  adnate  to  the  abdomen  for  more  than  half 
ength  of  their  inner  edge.    Tip  of  lower  jaw  not  produced  into  a 

Vertebrae  12  +  15.  Head  broad,  depressed  Disk  longer  than 
lorsal  or  anal  fin.  Maxillary  scarcely  reaching  front  of  orbit, 
lal  Innate;  vertical  fins  rather  high;  pectoral  {  length  of  head. 

I  4;  disk  2J;  width  between  i>ectoral8  5 J.  D.  XVLH— 23;  A.  25. 
m  seas,  north  to  New  York  and  San  Francisco,  usually  found  at- 
iA  to  large  sharks. 

keneia  remora  L.  Syst.  Nat. :  Echeneia  jacohcMt  Lowe,  Proc.  Zool.  Soc.  London,  1839, 
eheneia  remora  Giinther,  ii,  378:  Remora  Jacvbcea  Gill,  Proc.  Acad.  Nat.  Sci.  Phila. 
i09.) 

orsal  rays  about  XVI-:W.     {Remoropaia  Gill.) 

£•  brachyptera  Lowe, 
^ht  brown,  darker  below;  fins  paler;  body  robust,  the  greatest 

II  nearly  twice  the  length  of  the  short  pectoral  fins;  disk  shorter 
base  of  dorsal,  rather  broad ;  upper  jaw  angular.  Caudal  nearly 
»te.  Head  nearly  4;  width  between  pectorals  CJ.  D.  XVI — 30; 
5.    Warm  seas,  north  to  Massachusetts. 

ktneia  hrachypUra  Lowe,  Proc.  Zool.  Soc.  Lond.  18^)9, 89:  Echeneia  quatuordeoemlaw^ 
Storer,  Hist.  Fish.  Moss.  406:  Echeneia  hrachyptera  GUnther,  ii,  378:  Remoropaia 
tpterua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  60.) 

aOT.-RllOlflBOCHlRlJS  Gill. 

Proc.  Acad.  Nat.  Sci.  Phila.  186IJ,  88:  type  Echeneia  oaieoohir  Cuv.) 

lis  genus  agrees  with  Remora  in  every  respect  excepting  the  struc* 
of  the  i)ectoral  fins.    These  are  short  and  broad,  rhombic  in  outline, 

ilL  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  239:  type  Echeneia  remora  L.  {Remora,  an 
ntname,  ''holding  back.'') 

BulL  Nat.  Mus.  No.  16 27 


418    COKTRIBUnONS  TO  arOBTfl  AMCBIGAir  It 

tbe  rays  all  flaty  broad  and  rtM^  bdng  partially  oirilledj 
the  usual  articidatfoD ;  upper  raya  fif  pectoral  braade 
One  species  known,    {fi^iifio^^  iliomb;  xiip^  handL) 

6ao«  R.  aateocldr  (Cnvior)  Gffl. 

Light  brown;  underside  of  head,  ventral  Iiii0|  part  of 
spot  on  pectorals  pale.    MonOi  very  small,  mazillaiy  nofemailj 
to  the  line  of  the  orbit    Disk  yeiy  large^  broader  and 
JScheneia  remoraj  extending  forwards  beyond  the  tip  of  tlia 
dal  fin  emarginate,  with  rounded  angles.    Head  i%  la  iengtt; 
width  between  pectorals  6.    D.  XYIII-^ai ;  A.  90;  P.  am'  WM 
north  to  Gape  God;  parasitic  on  species  of  lUn^tarw. 

(Eckendi  o9ieock4r  Cavier,  B^e  Anim:  EekmOB  iifwafcir  OaBflMi^i^  M: 

tetrapturorum  Poey,  HemoriM,  ii,  SSS.) 

Family  LXXL— ELACATID.S. 

{The  CralhetUers*) 

Body  elongated,  fhsifomiy  soboylindrical|  covered  wKh 
smooth  scales.    Head  rather  broad,  low,  pike-like.   Monlk 
nearly  horizontal,  the  maxillary  about  reaohiag  ftonfe  of 
jaws,  vomer,  jmlatines,  and  tongue  wiUi  banda  of  ahorti 
lower  jaw  longest.    Premaxillaries  not  protractile.    Fbat 
sented  by  about  eight  low,  stout,  equal,  free  spineSi  eaeh  qine 
ble  in  a  groove;  soft  dorsal  long  and  rather  low,  aomewlial 
ilar  to  and  nearly  opposite  the  anal;  two  weak  anal  i^tiieaieMiC 
free  from  the  fin;  ventrals  thoracic,  I,  6;  caudal  flu  fiviked;  no 
keel;  no  finlets;  no  sucking-disk;  no  air-bladder. 
Pyloric  ccBca  branched.    YertebrsD  more  than  10  +  14.    A  siii^ 
with  probably  but  one  species,  a  large,  strong,  voraeloiu  flsh, 
all  warm  seas.    {Scombridm  part,  genus  HUtcatej  Gtinliier,  ii,  37IL) 

eoe.— EliACATB  Cnvier. 

(Cavier,  R^gne  Anim.  ed.  Sd,  1829 :  type  ElaeaH  mmJmhmrim  Car.sCMM 
eanadta  L.)  .1 

Characters  of  the  genus  included  above,    {^latxitt^^  a  sginils  i| 
arrow,  from  the  form  of  the  body.)  .i 

eei.  E.  Canada  (Linn.)  GiU.^Or«ft-€irtir;  Gdbio.  i 

Olive  brown,  sides  with  a  diatincb  broad  band  of  daitef^ 
above  and  below  it;  ijetowrfivery.    find  and 
the  short  maxillary  t«*Ns  fcon*  «f  0*11 

,  I  oandal  dea^aj  em«»*M*^  *•  ^ 
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le  longer.  Lateral  line  wavy  and  irregular,  descending  posteriorly, 
[ead  4i  in  length;  depth  5§.  D.  VIII-I,  26;  A.n,26.  L.  5  feet. 
1  all  warm  seas,  occasional  on  our  Atlantic  coast  in  summer. 

(  Oattera»teu8  canadus  Linn.  Syst.  Nat. :  Elacate  atlantuMS  Cav.  &,  YaL  Yiii,  334 :  Elacaie 
gra  Gttnther,  ii,  375 ;  Holbrook,  Ichth.  S.  Car.  97.) 

Family  LXXIL— XIPHIIDiE. 

{The  Stoard'fishes.) 

Scombroid  fishes  of  great  size,  with  the  body  elongated,  naked  or 
overed  with  rough  rudimentary  scales,  and  the  upper  jaw  very  much 
roloDged,  forming  a  ^<  sword,"  which  is  composed  of  the  consolidated 
omer,  ethmoid  and  premaxiUaries.  Teeth  small  and  rudimentary,  or 
ranting.  Dorsal  fin  long,  usually  divided  in  the  adult,  continuous  in 
be  young,  without  differentiated  spinous  part.,  the  posterior  portion 
mch  smaller  than  the  anterior.  Anal  fin  similarly  divided  in  the 
dnlt  Caudal  peduncle  slender,  keeled.  Ventral  fins  thoracic,  incom- 
leteor  entirely  wanting.  Caudal  fin  widely  forked  in  the  adult.  Gills 
f  peculiar  structure,  the  laminae  of  each  arch  joined  into  one  plate 
y  reticulations.  Gills  4,  a  slit  behind  fourth  ^  giU-membranes  separate, 
iree  from  isthmus.  Pseudobranchise  present.  Branchiostegals  7.  Air^ 
bladder  present.  Pyloric  c(Bca  very  numerous.  Very  young  individuals 
lifferingmuch  from  the  adults;  the  fins  high,  both  jaws  prolonged  into 
^  beak,  and  the  head  armed  with  long  spines.  Genera  3;  species  about 
^;  powerful  fishes,  inhabiting  the  open  seas,  most  of  them  valued  as 
ood.    (Xtp^ucZflB  Gunther,  ii,  511-514.) 

I.  Ventral  fins  entirely  wanting ;  teeth  none.    (XiphiinoB) Xiphias,  209. 

M.  Ventral  finH  present;  teeth  small.     {Hvitiophorince.) 

h.  Ventral  rays  united  into  one ;  dorsal  fin  low Tetrapturus,  210. 

W.  Ventral  rays  three ;  dorsal  very  high Histiophorus,  21 1» 

309.— XIPHIAS  Linnffios. 

Sword-fishes. 

Linn.  Syst.  Nat. :  type  Xiphias  gladiua  L.) 

Sword-fishes  without  teeth  and  without  ventral  fins.  Body  somewhat 
impressed.  Dorsal  fins  2,  the  anterior  beginning  opposite  the  gill- 
>pemngs,  falcate  and  elevated,  its  height  rather  less  than  that  of  the 
^y  5  second  dorsal  very  small,  on  the  tail,  opposite  the  small  second 
^^aL  In  the  young,  teeth  are  present  and  the  two  dorsal  fins  are  con- 
nected, the  fin  being  elevated  as  in  the  species  of  Histiopharus.  First 
Mud  similar  to  first  dorsal,  but  smaller,  less  falcate,  and  far  behind  it^ 
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pectoral  fins  moderate,  falcate.  Skin  naked,  more  or  less  itmgh,  es- 
pecially in  the  yoang,  which  have  rudimentary  scales.  Sword  flattened. 
Caudal  keel  single.  Intestines  long,  sinuous.  Air-bladder  simple.  Pel- 
vic arch  obsolete.  Fishes  of  great  size,  reaching  a  weight  of  300  to  400 
pounds,  the  flesh  valued  for  food,  (^e^ea?,  the  ancient  nameof  Xtp&uu 
gladiuSj  from  ^«V«c,  a  sword.) 

663*  X.  g^ladlns  L. — Common  Sicord-flsh, 

Very  dark  bluish  above,  dusky  below;  "sword''  almost  black  above, 
below  lighter.    Cleft  of  mouth  extending  beyond  eye.    Head  about  2{] 
depth  about  5J.    Snout  3  in  length.    D.  40-4;  A.  18-14.    Vert  14+12. 
Atlantic  Ocean,  on  both  coasts ;  also  in  the  Pacific,  north  to  the  Santa 
Barbara  islands. 

(Linn.  8yf«t.  Nat. ;  GUnther,  ii,  511 ;  Storer,  Fish.  Mass.  1867,  71. 

910.— TETRAPTURUS  Raftnesqne. 

Spear  Fishes, 

(Rafinesque,  Indice  d'ltliol.  Sicil.  IdlO,  30:  type  Tetrapiums  heUme  Raf.  of  the 
crranoan. ) 

Sword-fishes  \iith  small  teeth  in  the  jaws  and  on  the  palatines,  wi 
the  ventral  fins  represented  each  by  a  single  spine,  and  with  the  dors-^^^ 
fin  not  greatly  elevated,  divided  in  the  adult,  its  height  not 
than  the  depth  of  the  body.    Body  much  compressed.    Skin  with  rud 
mentary  embedded  scales;   swonl  rounded;  caudal  keel  double.    Ai; 
bladder   sacculated.     Vertebrae    12  +  12.     Intestine  short,  straigb 
(rsTftay  four;  rre/x^y,  wing;  ffnndj  tail,  from  the  wing  like  caudal  keels.) 

663.  T.  albidns  Foi'^y. —Bill-fish  ;  Spear-fish  ;  AgMJa  Blanco, 

Dark  blue  above ;  whitish  beneath;  fins  dark  blue.  Nape  elevated, 
the  greatest  depth  of  the  body  opposite  the  opercle.  Eye  midway  be- 
tween opercle  and  tip  of  lower  jaw.  Dorsal  iuserted  in  front  of  base  oi 
])ectorals.  Caudal  forked  at  an  angle  of  70  to  80  degrees.  Head  (to 
end  of  upper  jaw)  2|;  depth  7-8.  length  of  caudal  lobes  4J.  D.  Ill, 
39-G;  A.  II,  13-G.  Length  7  to  8  feet.  (Poey.)  Cape  Cod  to  West 
Indies ;  not  rare  on  our  coast. 

(Poey,  Moiii.  ii,  237:  T  Tetraptunis  belone  Raf.     Ilistiophortu  freloiM  GUnther,  it,  513.) 
661.  T.  am  plus  FiH^y.—Aguja  de  Casta, 

Color  dark  blue ;  paler  below,  with  bluish  cross  streaks.  Body  stoater, 
more  convex  at  the  nape,  the  greatest  depth  being  behind  the  oper^ 
cle.    Caudal  forked  at  anangle  of  90  to  100  degrees.    Dorsal  inserted 
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lather  behind  base  of  pectorals.  Head  2| ;  depth  5.  Length  of  caudal 
lobes  %  D.  in,  38-7 }  A.  H,  13-7.  Length  8  feet  {Poey.)  West  In- 
dies, Dortii  to  Florida ;  perhaps  a  form  of  the  preceding. 

(Po67,  Memorias,  ii,  24:1) 

911.— HISTIOPHORUS  Lac^pMe. 

Sail'JisJies. 

{litiaphonu  Lac^pMe,  Hist.  Nat.  Poiss.  iii,  1802, 374 :  type  laiiopharw  gladifer  Lac.= 

Soombtr  gladius  Brouaeonet. ) 

Sword-fishes  with  small  teeth  on  the  jaws  and  palatines,  with  the  ven- 
tral fins  present,  of  2  or  3  rays,  and  with  the  dorsal  fins  extremely  high, 
ooatigaoos,  its  height  much  greater  than  that  of  the  body;  anal  fin 
divided.    Body  slender,  much  compressed,  covered  with  elongate  scales. 
Intestines  short,  nearly  straight;  air-bladder  sacculate.    The  sword  is 
Qsoally  shorter  than  in  Xiphias^  and  the  lower  jaw  more  developed. 
^e  skin  is  also  rougher.    Large  fishes  of  the  warm  seas,    {lanov^  sail; 
9**piwj  to  bear.) 


u  H.  gladlos  (BroasB.)  QWa.—Sail-fiah. 

Membrane  of  dorsal  fin  with  numerous  small  spots.  Dermal  produc- 
tions lanceolate.  Upper  profile  of  head  descending  in  a  straight  line. 
Snoat  longer  than  the  rest  of  the  head.  Head  4  in  total  length;  depth 
7  or  8  in  the  same.  D.  46-7 ;  A.  10-7;  V.  2.  Vertebrae  14+10.  {Olln- 
^^«r.)    Atlantic  and  Indian  oceans ;  occasional  on  nur  coast. 

(^Secmbtr  gladius  Broass.  M^m.  Acad.  Sci.  1786,  454 ;  Gttnther,  ii,  513 :  Hiaiiophorua 
^'■^iciit  Cav.  &,  Val.  vill,  293 :  Histiophorus  amerioanuB  Cuv.  &,  Val.  viii,  303.) 

Family  LXXIIL— TRICHIURID^. 

(The  Hair  tails.) 

Scombroid  fishes  with  the  ventral  fins  imperfect  or  wanting  and  the 
spinous  and  soft  parts  of  the  dorsal  not  differentiated.  Body  extremely 
^lougate,  compressed,  naked.  Mouth  wide,  the  jaws  armed  with  strong 
^tiequal  teeth.  Premaxillaries  not  protractile.  Pseudobranchise  pres- 
ent Gills  4,  a  slit  behind  the  fourth ;  gill-membranes  separate,  free 
'Vom  the  isthmus.  Lateral  line  present.  Dorsal  fin  very  long,  low, 
^Minally  continuous,  the  rays  all  similar.  Caudal  fin  small  or  absent;  if 
I^resent,  forked.  Anal  fin  very  long  and  low,  sometimes  scarcely  rising 
^bove  the  surface  of  the  skin.  Ventrals  thoracic,  rudimentary  or  want- 
'ting.  Vertebr»  of  abdomen  and  tail  in  greatly  increased  number.  Air- 
V^ladder  present    Pyloric  cceca  numerous.    Genera  about  5 ;  species  3  2, 


iy,?0    ro^  t kiy/:t iOSi>,  to  sh'tciM  AxesofAS  jCHrxrojicf— ir. 


«!««    TMI€;ifli;Mi;i»  LiauaKiu. 

y/at>  totb. 

rA^/;riirif«  Art4Mli;  Gill.) 
MflMfiri<ti«,  Myiil,  Hni.  til,  17(X}:  t.y|H)  TrirhiuruM  Ifplunu  h,) 

ISnily  iMi'MMMcly  (*loiiKiit4>,,  biUMllikCy  the  tail  very  slender,  tapermg  to 
It  nMi«  iioliil,  wIMmmiI.  riMidi!.!  Hii.  IltMul  long,  with  a  very  wide  moQthf 
Nin  ,|»4WM  imiiiMl  wlllt  iiiH*f|Uii.l  and  vory  HtroDg  teeth;  upper  Jaw  witk 
itliiMil.  I'liMi*  liMitf,  NironKl.v  roni|»n>NH(Ml  barbed  teeth;  teeth  on  thepib' 
llnnH,  niMHMMi  Iho  v<MM«*r.  Lowct  jaw  longest,  preorbital  covering  deft 
III'  MMMilh  |ioMlorl<»rl>'.  Dornal  llii  Hinglo,  low,  occupying  the  whole  of 
(lin  bit(>k,  llioN|iliioN  not  distinguishable  tVom  the  soft  rays;  anal  tot 
liMiu,  Mm  biiHo  inotv  than  half  tho  hMigth  of  the  body;  composedof  d6 
taohod  M|ilniu«t  whioh  an^  vory  short,  noarl^*  hidden  in  the  skin. tibeut6 
\U\v  dlivotiMl  Imokwartis,  tho  ptKstorior  forw:uxl8:  vential  AttSwutiB; 
\\\  ivdaoiMl  to  siuaU,  soalobkoappondagt^s:  |HvtorAl$  sajIL  y«KiI«^ 
Irfitoial  huo  divumsU  *HmonrnMU  >Yith  the  lH*lh\  Ter»te»  .H^--13K 
%\\\\\\  Mhoi>.  N  orao)ons  i^shos  of  tho  high  :^\tks:  x>e*ckiai£  k  >.iHiiHiitf* 
ablo  M9tv    ^  .■%...,  a  bitlo  hair:  .  :*'i>.j,  uiil.^ 

\  \\M\\\\\\  \\\A\\\A\\i  s\\\vT\  :  dorsal  dark -«A!xr<«d,  Siinu: Irnirimi  TMinff-i. 
<^\s^\u  ax  U^uji  ;*>  ^y\j*^r;i]:  n>A\illiirv  nvarliiiip  iio-ar^T  u  ^mnL  tsflRw*****- 

^v^ix^W.      ^taiwal  luH  iireHtiiTw.  la^  tsuurw:  uudidaiab 
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ftd  anteriorly.  Moath  rather  large;  premaxillary  not  protractile; 
without  supplemental  bone ;  jaws  with  sharp  teeth,  large  or 
Vomer  and  palatines  toothed  or  not.  Preopercle  entire;  opercle 
OOl-opeuings  very  wide,  the  membranes  not  united,  free  from 
ittunns.  Gill-rakers  usually  long.  Pseudobranchiie  present,  large. 
t  behind  fourth  gill.  Branchiostegals  7.  Dorsal  fins  2,  the  first 
iier  weak  spines,  depressible  in  a  groove,  the  second  similar  to  the 
anal  spines  weak;  last  rays  of  dorsal  and  anal  usually  detached 
eparate,  forming  series  of  finlets ;  caudal  peduncle  extremely  slender, 
]y  keeled,  the  caudal  lobes  abruptly  diverging,  falcate;  ventral  fins 
sate,  thoracic,  1, 5.  Yertebne  in  greater  number  than  in  CarangicUdj 
ninber  more  than  25.  Pyloric  coeca  numerous.  Air-bladder  fre- 
lly  absent.  Coloration  metallic,  often  brilliant.  General?;  species 
t  70.  Fishes  of  the  high  seas,  many  of  them  cosmopolitan,  and  all 
m  a  wide  range.    Most  of  them  are  valued  as  food-fishes. 

pt.  and  TnokituridoB  pt.  GUntlier,  ii,  340-373.) 


flets  present;  donal  spines  less  than  20.    {ScomhriHoe,) 

(ylTiA"*  dorsal  short  (of  less  than  12  spiuos),  remote  from  the  second. 

Vomer  and  palatines  with  teeth ;  corselet  obsolete Scomber,  213. 

lu  'Vooier  and  palatines  toothless;  corselet  well  developed Auxis,  214. 

SptnoiiB  dorsal  lon^  (of  more  than  12  spines),  contigaous  to  the  second. 
4L  Caudal  keel  present. 

«.  Corselet  imperfect  or  obsolete;   teeth  of  jaws  strong;  minute  teeth  on 

▼omer  and  palatines Scomderomorus,  215. 

Corselet  developed. 
y.  Palatine  teeth  strong;  vomer  toothless;  vertebrae  normal.  ..Sard a,  216. 
Xf'  Palatine  teeth  villiform. 

g.  Vomer  with  teeth;  vertebne  normal,  the  lower  foramina  small. 

Orcynus,  217. 
gg.  Vomer  toothless;  abdominal  vertebrse  with  the  lower  foramina  en- 
larged and  a  portion  between  the  vertcbrse  proper  and  the  hssmapophy- 
ses  developed  in  the  form  of  a  net-work  or  trellis Euthymnus,  218. 

913.— SCOmBER  Linnieus. 

Mackerels. 

Syst.  Nat.  1758:  type  Scomber  scombrua  L.) 

k>dy  fusiform,  rather  elongate,  somewhat  compressed;  caudal  pe- 
icle  slender,  with  two  small  keels  on  each  side.  Mouth  wide,  with 
Dgle  row  of  rather  small,  slender  teeth  in  each  jaw  and  on  the  vomer 
palatines;  maxillary'  slipping  under  the  broad  preorbital.  Scales 
f  Bmall,  not  forming  a  corselet.  First  dorsal  of  7-12  feeble  spines, 
yrated  from  the  second  by  an  interspace  greater  than  the  base  of  the 
second  dorsal  small,  followed  by  5-9  detached  flnlets ;  anal  similar 
eoond  dorsal,  with  similar  finlets ;  pectorals  and  ventrals  small,  the 
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former  on  a  level  with  the  eyes;  caudal  fin  small,  widely  foiked.    Pykrlft 
appendages  exceedingly  numerous.  Air-bladdernsnaUy  wanting,  ^peoi^e^ 
few,  widely  distributed,  everywhere  highly  valued  for  food.     {^xA/iPp^^-^^ 
Latin  Scomber ^  the  ancient  name  of  the  common  mackeroL) 

a,  Air-bladdor  present,  small. 

OOT.  S.  pneumatoplioras  De  la  Roche.— CAtt^Afocfcerel;  TrnkerMaekerd; 

MackertL 

Blue,  with  about  20  wavy,  blackish  streaks,  which  extend  to  just 
low  the  lateral  line;  some  of  these  form  reticulations,  and  inclose  jM^LXe 
spots  of  the  color  of  the  back;  belly  and  sides  silvery;  a  black  axillaxrj 
spot.  Head  rather  pointed.  Maxillary  reaching  front  of  pupiL  Eye 
4  in  head,  nearly  equal  to  snout;  pectoral  f  length  of  head.  Head  %^) 
depth  5.  D.  IX— I,  12— V;  A.  I— I,  11— V.  Lat  L  200.  L.  1  foot. 
Atlantic  and  Pacific,  north  to  Maine  and  San  Francisco;  common  in  time 
Mediterranean  and  in  Bouthem  California;  irregular  in  its  appearaac^ 
on  our  Atlantic  coast. 


(De  la  Roche,  Ann.  Mus.  Nat.  Hist,  xiii,  315;  GUnther,  ii,  359:  Scomber  grex 
Trans.  Lit.  &,  Phil.  Soc.  N.  T.  1815,  422 :  Scomber  dekayi  Storer,  Fish.  Haas.  1807, 
Scomber  diego  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  92, 1856:  Scomber  ooliat  pt.  8te§.mi- 
dachner,  nee  Scomber  coUaa  of  GUnther  and  C.  &  Y.,  which  has  bat  7  donal  BpiiMt.^ 

aa.  Air-bladder  wanting. 

668*  S*  scombrus  L. — Common  Mackerel, 

Lustrous  dark  bine  above,  with  about  35  wavy,  blackish,  transveir^se 

streaks;  below  silvery;  base  of  pectorals  dark.    Snout  rather  long  aKzmd 

IK)intcd,  compressed.     Mouth  large,  maxillary  extending  to  anteimor 

margin  of  orbit.    Yeutrals  and  pectorals  short,  the  former  nearly  hs^If 

length  of  head.    Eye  less  than  snout,  5  in  head.    Head  4  in  lengt^li; 

depth  5.J.  D.  XII— I,  10— V;  A.I,11— V.  L.  18  inches.  North  Atlantic; 

abundant  on  both  coasts,  and  occasionally  straying  to  the  Pacific.      A 

well-known  food-fish. 

(Linn.'  Syst.  Nat. :  Scomber  icomber  GUnther,  ii,  357 :  Scomber  vemdlii  Storer,  BUs( 
Fish.  Mass.  54.) 

914.— AUXI8  Cavier. 
Frigate  Mackerels. 

(Cuvier,  R^gne  Anim.  1829,  ii :  type  Scomber  rochei  Risso. ) 

Body  oblong,  plump,  mostly  naked  posteriorly,  anteriorly  covered  wifli 
small  scales,  those  of  the  pectoral  region  enlarged,  forming  a  ootids 
Snout  very  short,  conical,  scarcely  compressed.    Houth  : 
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jaws  eqaal.  Teeth  very  small,  mostly  in  a  single  series,  on  the 
r.  Tail  very  slender,  depressed,  with  a  rather  large  keel  on 
t.  First  dorsal  short,  separated  from  the  second  by  a  conside; 
rspaoe.  Second  dorsal  and  anal  small,  each  with  7  or  8  fii 
torals  and  vontrals  small.  No  air-bladder*  Branchiostega 
one  ccbCA  dendritical.  Gill-rakers  very  long  and  slender,  nnme 
tebr»  peculiarly  modified,  essentially  as  in  Euthynnua.  {oL^i 
lent  name  of  a  young  tunny,  from  aZ^to^  to  grow.) 

U  A*  rocliel  (Risao)  Gttnther. — Frigate  Mackerel, 

lue,  variegated  with  darker  above,  becoming  plain  with  age; 
ery.  Body  robust,  scarcely  compressed,  abruptly  contracted  at 
peduncle.  Eye  as  long  as  snout,  5  in  head.  Opercle  very  bi 
les  of  corselet  and  along  anterior  dorsal  region  comparatively  1 
dllary  almost  entirely  concealed  by  preorbital.  Dorsal  spines  n 
^  space  between  dorsals  four-fifths  length  of  head.  About  ^ 
ars  below  angle.  Pectoral  reaching  past  middle  of  first  dorsal.  ] 
lepth44.  D.  X-12-VIII;  A.13-V1I.  Vert.  39.  Mediterrane 
East  Indies )  lately  appearing  in  great  numbers  on  our  Atl 
t.    A  food-fish  of  little  value. 

owiber  rochci  Risso,  Ichth.  Nice,  1810,  1G5;   GUnther,  ii,  369:  Scomber  hisue  '. 
5,  Caratteri,  etc.  IblO,  45:  Auxis  vulgaris  Cuv.  &  Val.  viii,  139.) 

915.— SCOmBEROmORUS  Loc^p^de. 

{Cyhium  Cuvier.) 

SpMo,  Hist.  Nat.  Poiss.  iii,  292,  1802 :  type  Soomberomorus  plumiewii  Lac.  = 
ber  regalia  Bloch. ) 

ody  elongate,  naked  or  with  rudimentary  scales,  which  do  not 
Utiuct  corselet.  Ilead  pointed,  comparatively  short  and  s 
ith  wide,  the  strong  teeth  in  the  jaws  often  compressed  or  I 
>ed;  villiform  or  sand-like  teeth  on  the  vomer  and  palatines; 
y  not  concealed  by  preorbital.  Sxiinous  dorsal  low,  of  14-18  f 
es.  Soft  dorsal  and  anal  short,  similar,  somewhat  elevated 
*te,  each  followed  by  7  to  10  fiulets;  ventrals  small;  pectorals  m- 
near  the  level  of  the  eye.  Air-bladder  present.  Vertebrae  noi 
ies  of  the  high  seas ;  graceful  in  form  and  beautiful  in  color;  ai 
best  of  food-fishes.     {<Txo/ilSpu^j  Scomber;  o/wpo^y  near.) 

^«  H»  concolor  (Lockiugton)  J.  &  G. 

We  dark  steel-blue,  the  sides  silvery,  without  streaks  or  s] 
with  two  alternate  series  of  brown  spots,  the  silvery  on 
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clouded  with  dusky;  fins  nearly  plain,  dark.  Mouth  slightly  obliqne, 
the  maxillary  reaching  to  posterior  margin  of  pupil.  Teeth  of  jaws  com* 
paratively  small,  subcorneal,  little  compressed;  those  of  vomer  and  pah- 
tines  minute  and  granular.  Eye  5^  in  head.  Pectoral  fins  8  in  length, 
inserted  rather  above  axis  of  body;  ventral  fins  small;  spines  of  dorsal 
slender  and  fragile,  the  longest  one-fourth  as  long  as  the  head;  dorsal 
fins  separated  by  an  interspace  equal  to  one-third  the  length  of  base  of 
spinous  dorsal;  caudal  shorter  than  head,  its  lower  lobe  longest.  Gill* 
rakers  long,  18  below  angle.  Head  about  5;  depth  rather  less.  D. 
XVII-lG-VIir ;  A.  I,  IC-Vni.  Monterey  Bay,  California;  ^are.  A 
food-fish  of  high  quality. 

{Chriomitra  concolor  Lockington,  Proc.  Acad.  Nat.  Sci.  Phila.  1879.) 
67 !•  S.  maculatus  (Mitch.)  J.  &  6. — Spanish  MackereL 

Bluish  and  silvery  above  with  bright  reflections ;  sides  with  namer- 
ous  bronze  si>ots  which  are  nearly  round  and  about  as  large  as  the  pupil 
Spinous  dorsal  white  at  base,  dark  above  and  on  the  anterior  half  of 
the  fin.    Caudal  keel  well  developed,  with  a  smaller  keel  above  and 
below  it.    Head  small  and  pointed.    Mouth  rather  largo,  oblique;  mftx- 
illary  reaching  posterior  margin  of  orbit.     Teeth  large,  compressed, 
about  32  in  each  jaw.    Gill-rakers  few,  slender,  about  12  below  angl^ 
Interspaces  between  dorsals  shorter  than  eye ;  caudal  as  long  as  hea<d. 
Head  4^  in  length ;  depth  nj.    D.  XyiII-18-IX ;  A.  II,  17-VIIL   Coasts 
of  North  America,  north  to  Cape  Cod  and  Lower  California;  one  of  our 
most  valued  food-fishes. 

(Scomber  maculatus  Mitch.  Tranft.  Lit.  &  Phil.  Soc.  N.  Y.  i,  426, 1815:  Cgbium  mac*' 
latum  GUuther,  it,  37:^:  Cybium  maculaium  Uolbrook,  Ichth.  S.  Car.  66.) 

673.  S.  regralis  (Bloch)  J.  &  G.—Cero, 

Silvery;  sides  with  a  brownish,  broken,  longitudinal  band,  above  t%vd 
below  which  are  numerous  brownish  spots,  persistent  in  the  adult;  an- 
terior portion  of  spinous  dorsal  black.    Body  rather  elongate,  its  dorsal 
and  ventral  curves  about  equal.    Lateral  line  descending  obhquely, 
slightly  undulate  along  the  tail.    Mouth  large ;  maxillary  reaching  to 
below  eye.    Teeth  triangular,  strongly  compressed,  about  20-lC.   Pec- 
toral scaly.    Head  4  in  length;  depth  4 J.    D.  XVH-1, 15-VIlI;  A.  H, 
15-VIII.    Cape  Cod  to  Brazil;  not  common  on  our  Atlantic  coast; 
reaches  a  weight  of  20  pounds. 

{Scomber  regalia  Bloch,  Ausl.  Fische«taf.  ZXi:  Cybium  regale  Ganther,  it 
bcromorua  plumierii  Lac.  ill,  21)2:  Cybium  aoervum  C.  &  V.  viii|  1831,  IV 
Poey,  Proc.  U.  S.  Nat.  Mas.  1878,  4.) 
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caballa  (Cuv.  &>  Val.)  J.  &  G. — Sierra, 

of  body  with  indistinct  darker  yellowish  spots ;  adult  iinmacn- 
pinous  dorsal  without  black  blotch  anteriorly.  Eye  large, 
large,  maxillary  reaching  to  below  eye.  Lateral  line  descend- 
aptly  below  the  second  dorsal.  Teeth  triangular,  strongly  coni- 
,  about  30-26.  Pectoral  scaly  at  base  only.  D.  XI V-1, 15-VIII ; 
.5-VIII.  {Poey.)  Warm  parts  of  the  Atlantic^  occasional  on 
st;  reaches  a  weight  of  100  pounds. 

R  caballa  Cnv.  &  Val.  viii,  1831, 187 :  Cybium  caballa  GUnther,  ii,  ?7Z :  Cybium 
tarn  C.  &.  V.  viii,  191 :  Cybium  caballa  Poey,  Proc.  U.  S.  Nat.  Mas.  1878,  4.) 

916.— 8 A  BD A  Cuvier. 

Banitos. 

iPeJamy$  Gov.  &.  Val.  1831,  preoccupied  iu  Herpetology.) 

B5gne  Anim.  ed.  2d,  ii,  1829:  type  Scomber  pelamys  BrUiinich=7  5com^  sarda 
Bloch.) 

'  rather  elongate,  covered  with  small  scales,  those  of  the  pectoral 
forming  a  corselet.  Caudal  peduncle  slender,  strongly  keeled, 
large,  pointed,  compressed.  Mouth  large.  Teeth  in  the  jaws 
strong,  conical,  slightly  compressed;  similar  teeth  on  the  pala- 
mt  none  on  the  vomer ;  maxillary  not  concealed  by  preorbital. 
iers  long  and  strong.  First  dorsal  long  and  rather  low,  of  18-23 
stout  spines,  which  are  gradually  shortened  behind;  interval 
n  the  last  spine  and  the  second  dorsal  short;  second  dorsal  small, 
d  by  8-9  finlets;  anal  fin  similar,  usually  with  one  less  finlet; 
fins  small ;  i)ectorals  i)laced  below  the  level  of  the  pupil.  Ko 
Ider.  Pyloric  ccEca  very  numerous,  dendritical.  Vertebrae  nor- 
Fisbes  of  rather  large  size,  with  metallic  coloration.  (Latin, 
Greek,  aaffouy  the  ancient  name  of  the  typical  species,  also  known 
a,  Pelamysj  etc. ;  so  called  from  its  being  taken  in  the  neighbor- 
r  the  island  of  Sardinia;  hence  also  the  diminutive  (rapdivrjj  the 

.  meditcrranea  (Hlocb  &  Sclincidej)  J.  &  G.—Bonito;  Skip-jack. 

:  steel-blue  above,  with  numerous  narrow,  dark  stripes  from  the 
)liquely  downwards  and  forwards ;  silvery  below.  Body  elongate, 
y compressed,  robust;  corselet  distinct,  small,  not  extending  be- 
ectoral.  Teeth  moderate,  slightly  compressed.  Gill-rakers  rather 
^  below  angle.  Maxillary  reaching  beyond  orbit.  Head  3f  in 
D.  XXI-1, 13-VIUj  A.  1, 13-VII;  P.  10.    L.  2J  feet. 
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Atlantic  Ocean,  on  both  coasts;  abundant;  a  food-ftsh  of  rather  lot 
grade. 

{Scomber  pelamys  Briinnich,  Ichth.  Mossll.  1768,  69,  not  of  L.  Syst  Ntt:  &Mler 
fiicditerraneus  Bioch  &,  Schn.  1801,  23 :  Pelamy$  sarda  Storer,  Fish.  Biaas.  63:  Namn 
aarda  GUnther,  ii,  367^  Sarda pelamyB  Gill.) 

675.  S.  chllensls  (Cav.  &  Yal.)  J.  &  G.—Bonito  ;  Skipjack;  Ikua. 

Dark  metallic  blue;  sides  dusky;  about  5  blackish  stripes  numiog 
obliquely  upward  and  backward  from  the  pectoral  region  to  the  upper 
edge  of  the  tail,  these  variable  in  number  and  direction.  Head  pdnted, 
conical,  naked.  Maxillary  reaching  posterior  border  of  eye.  Pectorals 
placed  just  below  the  level  of  the  pupil,  scarcely  half  as  long  as  head. 
Gill-rakers  long,  strong,  about  18  below  angle.  Corselet  moderately 
developed.  Head  3f ;  depth  about  4.  D.  X VIII-I,  12-VUI ;  A.  H, 
11-VI.  L.  2-3  feet ;  weight  16  pounds.  San  Francisco  to  Patagonia 
and  Japan;  abundant  northward  in  summer;  very  similar  to  the  pre- 
ceding but  with  the  spinous  dorsal  always  shorter. 

(Pelamya  chUenais  Cuv.  <&  Val.  viii,  163:  Pelamya  Uneolata  Girard,  U.  a  Pao.  B.  R. 
8urv.  Fish.  106:  Felamya  chilenaia  GUuther,  ii,  106:  Pe/am^«  oriente (if  Gttnther,  ii,  lOe.) 

ai'y.-ORCTlllUS  Cavier. 
Tunnies. 

(  Thynnua  Cuvier,  1817,  preoccupied  in  entomology.) 
(Cavier,  R^gne  Anim.  2d  ed.  1829:  type  Scomber  thynnua  L.) 

Body  oblong,  robust,  with  very  slender  caudal  peduncle.  Head  co^* 
ical.  Mouth  wide,  with  one  series  of  small,  conical  teeth  in  the  jaws  ^^ 
bauds  of  minute  villifprm  or  sand-like  teeth  on  the  vomer  and  palati^® 
Scales  present,  those  of  the  pectoral  region  forming  an  obscure  corse  ^^ 
First  dorsal  of  12-15  spines  which  gix)w  gradually  shorter  backward,  '^ 
interval  between  last  spine  and  second  dorsal  slight ;  second  dorsal 
anal  short  and  rather  high,  each  with  8-10  Unlets;  veutrals  modera 
l)ectorals  moderate  or  very  long,  rather  below  the  level  of  the  eye.  V- 
tebne  normal,  the  lower  foramina  very  small.  Fishes  of  the  open 
often  attaining  a  very  great  size.  (o>xu><>?,  an  ancient  name  of  0.  tk^ 
nu8.) 

a.  Pectoral  fins  sabro-vsliapcd,  reaching  beyon<l  end  of  second  dorsal.     (Albicorea,) 

676.  O.  alalon^a  (Gmel.)  Risso. — Albicore;  AUlonghi;  Gerwufn, 

Bright  metallic  steel -blue ;  belly  bluish  silvery;  fins  colored  like  tlJ 
body ;  pectorals  blackish,  with  silvery  lustre.  Body  little  oompresse^^ 
regularly  elliptical,  its  weight  great  in  proportion  to  the  length.   Tafti 
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J  keeled,  broader  than  deep.  Corselet  indistinct.  Scales  rather 
Pectoral  reaching  beyond  second  dorsal  and  anal,  inserted  a 
dow  level  of  papil,  its  base  a  little  wider  than  the  large  eye; 
\  short.  Head  34 ;  depth  3 J.  D.  XIV-II,  12-VIII ;  A.  II,  12- 
j.  3  feet ;  weight  15-20  pounds.  In  all  warm  seas,  in  the  open 
abondaut  in  summer  in  the  Mediterranean  and  about  the  Santa 
k  Islands;  occasional  on  our  Atlantic  coast. 

ralatunga  Gmel.  Syst.  Nat.  1788, 1330,  misprint  for  alalongay  fide  Cmy.  &  Yal. : 
alalanga  Cav.  &  Val.  viii,  120:  Tkynnua  pacificua  Cuv.  d&  Yal.  yiii,  133: 
ilbacora,  alalongaj  and  pacificua  Giinther,  ii,  365, 36G :  Orcynua  pacificua  Cooper, 
.  Acad«  Nat.  Sci.  1863, 75:  Orcynua  genno  LUtkeu,  Spolia  Atlantica,  1880, 473.) 

al  fins  comparatively  short,  not  reaching  beyond  the  end  of  the  spinoos  dor- 
a1.    {Tunniea,) 

thynnus  (Linn.)  Poey. — Tunny;  Horae  Mackerel;  Alhicore, 

blue  above;  below  greyish  with  silvery  spots.  Mouth  rather 
x)sterior  margin  of  preopercle  somewhat  shorter  than  inferior, 
all-  Dorsal  and  anal  falcate;  caudal  very  widely  forked;  pec- 
eaching  nearly  to  end  of  spinous  dorsal.  Head  3 J  in  length; 
.  D.  XIV-I,  13-IX;  A.  1, 12-VIII.  Forth  Atlantic,  on  both 
the  largest  of  the  Scomhridce^  reaching  a  length  of  10  feet  or 
d  a  weight  of  half  a  ton. 

r  thynnus  Linn.  Syst.  Nat.:  Thynnua  aecundo-doraalia  Storer,  Fish.  Mass.  65: 
hynnua  G4nther,  ii,  362:  Tnynnua  vulgaris  C.  &V.  viii,  58:  Thynnus  brachyp- 
caretta  GUnther,  ii,  363.) 

aiS.-KUTHirMIiriJS  mtken. 
Little  Tunnies. 

Thynnus  LUtken  :  Thynnichthys  Giglioli ;  both  names  preoccupied.) 
USS.  in  Epist.  Feb.  1881 :  type  Thynnus  thunnina  C.  &.  V.) 

g^enus  differs  from  Orcynusj  according  to  Ltttken*,  "(1)  in  the 
of  teeth  on  the  vomer ;  (2)  by  the  complete  absence  of  scales 
of  the  corselet,  while  in  the  Orcyni  of  the  same  size  the 
covered  with  small  scales;  tlie  limits  of  the  corselet  in  the 
and  Albicore  are  obscure,  so  that  it  cannot  properly  be  said 
5y  have  distinct  corselets;  and  (3)  by  an  important  osteological 
5r,  namely  the  peculiar  development,  in  the  form  of  a  net- work  or 
»f  a  portion  of  the  abdominal  part  of  the  backbone,  between  the 
e  proper  and  the  ha^mapophyses.  This  organization  is  common 
hunnina  (alliterattis)  and  Th,  pelamySj  and  is  found  modified  in 

*  Spolia  AllantifHi,  1680,  596. 
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the  geuus  AuxisP     Species  of  Bmaller  size  than  the  Tunnies,  dkkB}    w^ 

pelagic.    {Baird.)    (ew,  true ;  ^(>>vo<;,  tunny.)  I   '^ 

-■'^^ 
678.  E.  alliteratas  (Raf.)  J.  &  Q,—LiUle  Tunny;  Albicare.  I 

Bluish  above  with  wavy,  blackish,  longitudinal  streaks*,  silvery  I'  ,-. 
below.  Inferior  mai^gin  of  preox>erculum  half  longer  than  posteriw.  I  /^ 
Dorsal  spines  moderate ;  pectorals  reaching  the  vertical  from  the  nintli 
dorsal  spine.  Head  3^  in  length  ;  depth  41.  D.  XV-1, 12-VIII ;  A.1, 
12-VII.    Atlantic  Ocean  5  occasional  on  our  coast. 

{Scomber  alliteratus  Raf.  Carattori  di  Alcnni  Nuovi  Geueri,  1810,  46 :  Tkjfnmu  afm»y 
ihunnina,  and  brecirostrts  Giiutber,  ii,  36^!U35.) 

670.  E.  pelamys  (L.)  LUtkon. — Oceanic  Bonito. 

Baek  bluish ;  on  each  side  of  the  belly  4  brownish  longitudinal  bands. 
Length  of  posterior  margin  of  the  preoperculum  1%  in  that  of  the  in- 
ferior. Pectonxl  reaching  the  vertical  from  the  tenth  dorsal  spine;  dor- 
sal spines  rather  feeble.  Head  3.} ;  depth  4  (to  fork  of  caudal).  D. 
XV-T,  12  + VIII;  A.  II,  12  + VII.  {Oanther.)  Tropical  seas;  occa- 
sionCil  on  oar  Atlantic  coast. 

(Scomber  pelamffs  L.  Syst.  Nat. :  Thynnua  pelamys  GiiiitheT,  ii,  365:  Thynnua  ptiamyt 
Cuv.  et  Val.  viii,  113.) 

Family  LXXV.— CARANGIDiE. 

The  Pilot  fishes. 

Scombroid  fishes,  with  the  body  more  or  less  compressed  and  often  ele- 
vated, sometimes  naked,  or  more  usually  covered  with  small,  thin,  cycloid 
scales.  Head  comi^ressed,  the  ocxjipital  keel  prominent,  usually  trench- 
ant. Mouth  of  varying  size,  the  dentition  various,  the  teeth  generally 
small;  premaxillaries  usually  protractile ;  maxillary  with  or  without  a 
supplemental  bone;  preopercle  urually  entire  in  the  adult,  in  the  ver>* 
young  armed  with  three  or  more  spines.*  Lateral  line  complete,  anteri- 
orly arched,  the  posterior  part  straight,  sometimes  armed  with  bony 
I)lates.  Dorsal  fins  more  or  less  separated,  the  spinous  part  nither  weak, 
the  spines  usually  depressible  in  a  groove;  anal  fin  long,  similar  to  the 
soft  dorsal,  always  preceded  by  two  stiff  spines,  usually  separate,  but  in 
the  young  often  more  or  less  connected  with  the  fin  or  with  each  other; 
these  sometimes  disappear  with  old  age,  and  sometimes  the  spinous  dor- 
sal also  vanishes ;  often  a  procumbent  spine  before  the  dorsal  fin ;  ven- 
tral fins  thoracic,  well  developed,  I,  5;  caudal  peduncle  very  slender,  the 
tin  widely  forked;  jjectoral  fins  narrow.  Gill-openings  very  wide,  the 
membranes  usually  not  united,  free  from  the  isthmus.    GUIs  4,  a  aiit 

*  For  an  account  of  the  traiioformationB  of  varioos  memben  of  tliia  fiunilyy  aee  LQi- 
ken,  Spolia  AtlatUioa,  1880. 
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bebiDd  the  last.  Gill- rakers  nsually  long.  Brancbiostegals  commonly 
7.  Air-bladder  present,  often  biforcate  behind.  Pseudobranchire  large, 
present  in  all  onr  genera,  sometimes  disappearing  with  age.  (Esopba- 
gQsanarmed.  Pyloric  ccdca  generally  numerous.  Vertebrse  fewer  than 
in  the  ScombridcBj  about  25  in  number.  Coloration  generally  metallic 
and  silvery.  Genera  25;  species  about  180,  abounding  in  warm  seas, 
often  moving  northward  in  summer,  like  the  Scombridce.  Most  of  the 
species  are  widely  distributed,  and  nearly  all  are  valued  as  food. 

(CarangldcB  pt.  GUather  ii,  417-485,  excluslvo  of  certain  genera.) 

« 

*  Lateral  line  armed  with  bony  keeled  plates,  at  least  posteriorly.    (Carangince,) 

a.  Armature  of  lateral  line  extending  its  whole  length Tracuurus,  219. 

oa.  Armature  of  lateral  lino  <m  its  straight  posterior  portion  only. 

fr.  Dorsals  and  anal  each  with  a  (detached  finlet Decapterus,  220. 

bb.  Dorsal  and  anal  without  finlets. 

c.  Spinous  dorsal  developed Cahasx,  221. 

cc  Spinous  dorsal  rudimentary  or  disappearing  with  age ;  scales  rudimentary. 

Blbpharis,  222. 
**  Lateral  line  unarmed. 

d.  Premaxillaries  protractile. 

e.  Anal  fin  about  equal  to  the  soft  dorsal,  its  base  longer  than  the  abdomen ; 

tail  not  keeled. 

/.  Thoracic  region  treuchant ;  body  excessively  compressed. 

y.  Dorsal  outline  more  convex  than  the  ventral  outline ;  profile  very  steep; 

head  very  short  and  high;  preorbital  very  deep.    (Selenirue,) 

Selene,  223. 

gg.  Dorsal  outline  less  convex  than  ventral ;  profile  not  steep ;  preorbital 

moderate.    (  Chlaroacomhrinco, ) Ciiloroscombrus,  224. 

ff.  Thoracic  region  not  trenchant ;  body  moderately  compressed.    ( Ti'a- 

chynotince, ) 

h.  Forehead  convex .  Trachynotcs,  225. 

ee.  Anal  tin  much  shorter  than  the  soft  dorsal,  its  base  not  longer  than  the 

abdomen ;  tail  keeled.     (Seriolince,) 

i.  Finlets  none. 

j.  Dorsal  siunesfree,  in  adult Naucrates,  226. 

jj.  Dorsal  spines  connected  by  membrane Seriola,  227. 

it.  A  two-raye<l  finlet  behind  dorsal  and  aual Elagatis,  22::^. 

dd,  Premaxillaries  not  protractile ;  dorsal  and  anal  with  finlets;  maxillary 

very  narrow,  without  distinct  supplemental  bone.    {Scombroi- 

dincd,) Scombroides,  229. 

319.~TKACHUBUS  Rafinesque. 

Saurels, 

(Hafincsqne,  Indice  d'lttiologia  Siciliana  1810, 20 :  tyi>e  Scomber  irachurns  L.  ==  Trachurua 
8auru9  Raf.) 

Body  rather  elongate,  somewhat  compressed,  not  elevated,  tapering 
to  a  slender  caudal  i)eduncle,  which  is  as  broad  as  deep.  Scales  present, 
not  ver3'  small.  Lateral  line  armed  throughout  with  plates,  those  on  the 
caudal  peduncle  larger  and  spinous;  an  accessory  dorsal  branch  to  the 
lateral  line.  Snout  rather  long.  Mouth  moderate.  Minute  teeth  mostly 
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in  single  series  on  jaws,  vomer,  and  palatines.  Dorsals  two,fhelM 
preceded  by  a  procumbent  spine.  No  finlets.  Two  strong  spines  before 
the  anal,  connected  by  membrane.  Pyloric  c<Bca  numeroos.  In  aD 
warm  seas.  {Tpaxoupot;^  the  ancient  name  of  T.  saurus;  from  r^op;, 
rough;  oopay  tail.) 

6§0«  T.  symmetricas  (Ayres)  Girard. — Horse  Mackerl. 

Similar  to  T.  saurusj  bnt  slenderer  and  less  compressed.  Aich  of 
lateral  line  longer,  as  long  as  straight  part,  the  junction  of  the  two  mnch 
beyond  tip  of  pectoral ;  plates  on  the  anterior  part  small,  crowded,  their 
height  less  than  half  eye.  Head  3|;  depth  4§.  D.  VIII-I,  31;  A. 
II-1, 27 ;  Lat.  1.  48  +  47.  Coast  of  California,  from  San  Frandsoo  soath- 
ward ;  very  abundant  in  summer. 

(Caranx  aymmetricus  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1855,  62;  Girard,  PicB.  R. 
Surv.  Fish.  107.) 

9§1.  T.  sanrns  Raf. — Horse  Mackerel;  Skipjack;  Saureh 

Greenish,  sides  silvery ;  a  dusky  opercular  si)ot.  Body  more  com- 
pressed and  deeper  than  in  the  preceding.  Head  rather  long.  Moath 
moderate,  the  maxillary  reaching  the  front  of  eye.  Eye  large,  eqnal  to 
snout,  4  in  head ;  arch  of  lateral  line  short,  reaching  scarcely  beyoDd  pec- 
toral, 1^  in  straight  part,  the  plates  high,  nearly  as  high  anteriorly  as 
posteriorly,  their  height  more  than  half  eye.  Head  3J;  depth  4.  D. 
VIII-I,  29;  A.  II-I,  28;  Lat.  1.  40  +  37.  L.  1  foot.  Southern  Europe; 
occasional  on  our  South  Atlantic  coast. 

(Scomber  trachurus  Liuu.  Syst.  Nat.  i,  1758 :  Caranx  trachvrue  LacdpMe,  iii,  63:  f  Csr- 
anxomoruH pUimierianuB  Lac6p.  Hist.  Nat.  l*oi8».  iii,  84  :  ^Selar  japanicus  Bleeker,  Vorh. 
Bat.  Gen.  xx,  vi,  Japan,  pi.  8 :  Trachurus  saurus  Raiinct»quo,  1.  c.  20 :  IVacftvnif  fr«ck«fM 
GUntkoi,  ii,  41D. 

220.  DECAPT£RIJS  Bleoker. 

Mackerel  Scads, 

(Bleoker,  Natnnrk.  Tydschr.  1855,  v,  417  :  type  Caranx  kurra  Cuv.  Sl  Val.) 

Body  elongate,  little  compressed,  almost  i)erfectly  fusiform.  Head 
short,  i)ointed.  Mouth  rather  small ;  jaws  about  equal,  the  dentition 
feeble.  A  supplementary  maxillary  bone.  Premaxillaries  protractile. 
Scales  moderate,  enlarged  and  spinous  along  lateral  line  posteriorly;, 
second  dorsal  and  anal  each  with  a  single  detached  finlet;  free  anal 
spines  very  strong.  Abdomen  rather  shorter  than  anal  fin.  Gill-rakew 
long  and  slender.  Species  numerous,  (^z^a^^  ten ;  irrepdv^  fin ;  there  being 
ten  fins,  counting  the  spurious  finlets  and  excluding  the  free  spines*} 

6S2.  D.  piinctatus  (Agassiz)  Gill.— <Soad;  Round  Rokim. 

Bluish  above,  silvery  below;  a  dark  ' 
small,  shorter  than  snout,  about  eqp 
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rbitol  space.  Maxillary  reaching  front  of  eye.  Teeth  on  vomer  and 
tJDes,  none  on  tongne;  teeth  in  jaws  in  single  series.  Lateral  line 
)  arched ;  arch  of  lateral  line  nearly  as  long  as  straight  part  Scntes 
eroos,  deep,  crowded,  abont  40.  Pectorals  short,  shorter  than 
L  Breast,  cheeks,  and  top  of  head  scaly.  Depth  5  in  length; 
I  4^.  D.  Vin-I,  30-1;  A.  II-I,  24-L  L.  12  inches.  New  York  to 
West  Indies ;  not  common  on  onr  coast. 

wmix  jNmototiu  Agassiz,  8pix.  Pise.  Bras.  1829, 108 :  Caranx  punctaiu$  OUnther, 
•  D*  macarellns  (Cuv.  &,  Yal.)  GilL — Mackerel  Scad, 

Ivery,  plnmbeoos  below;  a  small  black  spot  on  the  opercle.  Lat- 
Ime  nearly  straight  Head  6 ;  depth  6.  D.  VIII-1, 33-1 ;  A.  II— I, 
!;  scntes  25.  {OUnther.)  Warm  parts  of  the  Atlantic,  northward 
ape  Cod ;  scarce  on  onr  coast 

vrtmx  maoarellue  Cuv.  d&  Yal.  ix,  40:  Caranx  macarellue  Gflnther,  ii,  426.) 

991.-CARA1VX  Lac^pMe. 

CrevallSs. 

MM^  CarangapBf  (JaranguSf  Paratraoius,  and  Tradhun^pe  Gill ;  Caranx,  Gnathanodan, 
Selar,  Carangoidee,  CarangiohthySf  etc.  Sleeker.) 

imerBon ;  Lac^pMe  Hist  Nat.  des  Poiss.  1802,  iii,  72 :   type  Scomber  epeciosua 
Fonk&l.) 

ody  ovate  or  oblong,  compressed,  the  back  sometimes  considerably 

ated,  sometimes  little  arched.    Head  moderate  or  rather  large,  more 

»8  compressed.    Month  moderate  or  large,  obliqne;  maxillary  with 

^lldeveloped  supplemental  bone,  extending  to  below  the  eye.    Pre- 

illaries  protractile.    Teeth  variously  developed ;  sometimes  minute, 

lolar,  and  deciduous  {Caranx) j  sometimes  with  an  outer  row  of 

Qger  teeth  {Selar y  etc.)  or  with  small  canines  {Carangus);  villiform 

\i  often  present  on  vomer,  palatines,  and  tongue.    Gill-rakers  long. 

large,  with  an  adipose  eyelid.    Dorsal  spines  rather  low,  connected ; 

Qd  dorsal  long,  elevated  in  front;  both  fins  depressible  in  a  groove. 

1  fin  similar  to  second  dorsal  and  nearly  as  long,  preceded  by  two 

er  strong  spines,  its  base  longer  than  the  abdomen.     Caudal  fin 

Kigly  forked,  the  peduncle  very  slender.    Ventral  fins  moderate; 

xnrals  fisdcate;  no  finlets.    Scales  present,  usually  very  smalL    Lat- 

line  witli  its  posterior  portion  armed  with  strong  bony  plates,  which 

w  larger  on  the  tail,  each  plate  armed  with  a  spine;  a  short  dorsal 

^  lateral  line,  usually  present.     Preopercle  entire  in  the  adult, 

^roong,  usually  with  a  membranaceous  bordei%    Spedea 

Kaa  Ufa.  16 28 
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ver^^  numerous  in  all  warm  seas,  most  of  tbem  valued  for  find.  Ai 
understood,  this  genus  includes  a  considerable  variety  of  fonu^di 
in  the  dentition  and  in  the  shape  of  the  body.  Its  memben  wa 
ever,  to  form  an  almost  unbroken  series  from  one  extreme  to  u 
(xfipa^  head.  ^^A  cause  de  I'espece  de  prominence  que  preaente  ka 
de  la  force  de  cette  parti  j,  de  I'eclat  dont  eUe  briUe,  et  d'aiUem 
anuoncer  la  sorte  de  puissance  et  de  domination  que  plamram 
de  ce  genre  exercent  sur  un  grand  nombre  des  poissonsqnefnqii 
les  rivages"  Lacepede). 
Our  species  may  be  di^ided  as  follows : 

a.  Teeth  prcHCut,  suiall,  nearly  anlfonn,  or  the  outer  somewhat  enlarged;  doi 
iSvlar  Bleeker.) 

h.  Body  fusifomi,  elongate --- cnmuvopl 

hb,  Ho(iy  ovate  or  snbfuKiform. 
r.  Depth  one-third  or  h^HS  than  one-third  the  length  to  ba«e  caudal. 

or.  Depth  more  than  one-third  the  length &fa»i ; . 

an.  Teeth  unequal :  lower  jaw  with  Bmall  canines.     (  Carangu*i) ,/aflai: 

a.  Teeth  present,  small,  nearly  uniform;  the  outer  row  sonietimeB  enlarged:  noi 
(Stlar*  Bleoker.) 
h.  Body  fusiform,  ehmgat^.    (Trachurops  Gill.) 

6§  1.  €•  crumenophthalmus  (Bloch)  "Lac—GoggUr;  Big-nffd  Scad. 

I^liiish  olive  above,  silver^'  below,  a  faint  opercular  siwt  Bo 
lonjr-t'longiite,  little  compressed,  the  back  not  elevated.  Head  eK 
rather  ])ointed,  the  lower  jaw  projecting;  maxillarv  reaoliingp! 
fVout  of  the  eye,  which  is  very  large,  longer  than  snout,  about  3  ir 
Eye  luiich  deeper  than  the  cheeks  and  greater  than  the  inter 
width.  A  single  series  of  small  teeth  in  each  jaw ;  very  weak  U 
vomer  and  palatines ;  a  patch  of  teeth  on  tongue.  Shoulder-gini 
isthnuis  with  a  fleshy  projection,  in  front  of  wliicb  is  a  deep  cp 
row ;  adipose  eyelid  largely  developed.  Scales  comparatively 
Ciie(»ks  and  breast  scaly.  Gill-rakers  long,  numerous.  Latei 
scarcely  arched,  its  scutes  weak,  but  little  cariuated.  Dorsal 
slender;  free  anal  spines  strong;  pectorals  falcate,  nearly  as' 
hrad.  An  angle  at  lower  ])osterior  part  of  opercular  region  as  in 
1  lead  'M ;  depth  '^.  D.  W II-I,  20 ;  A.  II-I,  22 ;  scutes  35.  Ci 
to  Madagascar;  abundant  in  tropical  seas. 

{Sionihrr  rntinrnopht'talmufi  Bloch,  taf.  '^A'^\  Giinther,  ii,  4*29:  TVocJbMrojM  o 
thahnns  (lill,  Proo.  Acad.  Nat.  Sci.  Phila.  1HG2,  431.) 

66.  Body  ovate  or  subfusiforni. 

('.  Di'iJth  oiio-third  or  lens  the  length  to  base  of  caudal. 

*  Bleeker,  Natuurk.  Tydschr.  1855,  r,  417. 
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4M.  €•  pis^netus  Cav.  &,  Yal,—GrevaJU, 

Greenish  olive,  golden  yellow  below ;  a  black  blotch  on  opercle.   Body 
oUoDg,  moderately  elevated,  the  dorsal  and  ventral  outlines  about 
equally  arched.    Profile  forming  a  uniform  curve.    Snout  rather  sharp. 
Ifoath  slightly  oblique,  a  little  below  axis  of  body.    Maxillary  reaching 
tboat  to  middle  of  orbit.    Teeth  comparatively  large ;  a  single  seiies  in 
lower  jaw ;  upper  jaw  with  an  inner  series  of  smaller  teeth ;  no  canines ; 
teeth  on  vomer,  palatines,  and  tongue.    Eye  rather  small,  shorter  than 
anont,  3}  in  head.     Gill-rakers  long,  numerous.     Pectoral  as  long  as 
liead,  barely  reaching  anal,  its  broad  basal  part  half  its  length.    Scales 
moderate;  cheeks  and  breast  scaly.    Top  of  head  naked,  with  series 
of  mucous  pores.    Lateral  line  with  a  weak  arch  anteriorly,  which  is 
aboat  half  length  of  straight  portion.    Lateral  scutes  numerous,  devel- 
oped on  whole  straight  part  of  lateral  line.    Head  3| ;  depth  3.    D. 
VTUrl,  24 ;  A.  II-1, 19 ;  Lat.  1.  60  (scutes).    L.  1  foot.    Cape  Cod  to 
West  Indies;   the  most  abundant  of  the  Carangidce  on  our  Atlantic 
coast  northward. 

(Cnv.  A  VaL  iXy  07:  Caranx  hippoB  Holbr.  Ichth.  S.  C.  1850,  90:  Paratraohu pitqtie- 
tu9  OiU,  Proc.  Acad.  Nat.  8cL  Phiia.  1662,  432 :  Caranx  chrysos  GUnther,  ii,  445.) 


€•  caballus  QUnther. 

Oreenish  above,  silvery  below ;  a  black  blotch  on  the  opercle,  none 
elsewhere.    Form  of  0.  pUquetus;  rather  elongate,  not  greatly  com- 
pressed 'y  the  dorsal  and  ventral  outlines  regularly  and  nearly  equally 
arched ;  a  low  occipital  carina ;  a  prominent  supraocular  ridge.    Scales 
comparatively  large,  the  scaly  sheaths  of  the  vertical  tins  well  developed. 
Cheeks  and  upper  part  of  opercles  scaled ;  breast  scaled,  jaws  naked. 
Teeth  in  a  narrow  band  above,  those  in  front  somewhat  enlarged,  those 
of  lower  jaw  mostly  in  one  series ;  feeble  teeth  on  tongue,  vomer,  and 
P&Iatines.    Mouth  rather  small,  the  jaws  nearly  equal ;  maxillary  reach- 
^g  front  of  pupil.    Eye  large,  3^  in  head,  the  adipose  eyelid  unusually 
«evelopod.    Gill-rakers  numerous,  very  long  and  slender,  28  below  angle. 
.Curve  of  lateral  line  low,  the  straight  part  beginning  under  first  ray  of 
*®^^Od  dorsalj  at  a  distance  rather  more  than  length  of  head;  length  of 
arch  l|  in  straight  part    Scutes  of  lateral  line  strong.    Pectoral  fins 
Very  \ougy  slender,  and  falcate,  their  length  considerably  more  than  that 
^^  t  be  head ;  a  little  less  than  3  times  in  length  of  body,  their  tips  reach- 
^^S  fourth  anal  ray ;  the  broad  basal  part  forming  little  more  than  one- 
^^<*^  the  total  length  of  the  fin;  ventrals  short;  a  concealed  spine 
^^'ore  dorsal ;  second  dorsal  and  anal  a  little  elevated  in  front,  the  long- 


I. 
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est  ray  nearly  half  length  of  head,  the  last  rays  of  the  fin  scarcdy  risiDg 
above  the  scaly  sheath.    Head  4;  depth  3}.    D.  YUI-I^  24;  A.  II-l, 
21;  Lat.  1.  4t  (developed  scutes).    San  Diego,  GaL,  to  Soath  America.     \^'  ^ 
(Description  from  original  types  of  T.  boaps.)  l^ 

(Trachurus  boops  Girard,  U.  S.  Pao.  R.  R.  Sarv.  Fish.  1859,  106,  not  (ktnm  Uvptd  1*^-^ 
C.  &y.:  Caranx  oaballua  Giinther,  Trans.  Zo51.  Soo.  Lond.  1869,  431:  CorMXfirarA  1:1  TC 
Stoiudachner.)  I  ..  - 

68T.  G.  cIM  Poey.  |-.:a< 

Dusky  bluish,  golden  below,  without  spots.  Body  rather  elongate,  not  I  .-wd 
elevated,  muzzle  pointed.  Profile  regularly  curved.  Maxillary  reaching  I  ^ 
front  of  eye.  Teeth  villiform  on  jaws,  vomer,  and  XMdatines.  Breast  |^^£ 
and  vertical  fins  scaly.  Last  spine  of  dorsal  short,  strong,  free.  Pec- 
torals as  long  as  depth  of  body,  falcate ;  ventrals  short.  Eye  4|  in 
head.  Head  3^ ;  depth  3.  D.  Y III-I,  25 ;  A.  II-I,  22.  West  Indiee, 
north  to  Florida. 

(Poey;^emoria8,  ii,  224,  1858.) 
CO,  Depth  more  than  one-tlilrd  the  length. 

6§8«  €•  beani  Jordan. 

Silvery,  bluish  above;  no  black  spot  on  operdes  or  fins;  spin^^^ 
dorsal  and  axil  dusky.    Body  ovate,  deep  and  compressed,  somewK^^ 
elliptical ;  the  profile  anteriorly  not  elevated,  forming  an  even  curve  Ci^^^ 
tiuuous  from  the  snout  to  the  base  of  the  dorsal,  the  snout  therefore  r"^^ 
blunt.    Top  of  head  not  much  compressed.    PremaxUlaries  on  the  le^**'^ 
of  the  lower  edge  of  the  pupil ;  maxillary  not  reaching  to  opposite  tr'-  he 
front  of  the  pupil.    Teeth  rather  small,  in  a  narrow  band  on  eacb  jflK^^v 
without  distinct  canines;  villiform  teeth  on  tongue,  vomer,  and  palatin  -^J* 
Cheek  about  as  deep  as  the  eye,  which  is  rather  small,  con8ideral:=>lv 
shorter  than  snout ;  adipose  eyelid  little  developed.    Gill-rakers  loicug. 
Breast  entirely  scaly ;  soft  parts  of  the  vertical  fins  densely  covered  w  :5th 
small  scales.    Pectoral  fin  falcate,  a  little  shorter  than  the  head,  rea^i^h- 
ing  past  the  front  of  the  anal ;  caudal  equally  forked.    Plates  of  latfr  :m^ 
linesman.    Head  3J;  depth  2J.    D,  VIII-I,  27;  A.  II-I,  23;  Latl.  28. 
Beaufort,  North  Carolina. 

(Jordan,  Proc.  U.  S.  Nat.  Mas.  1880,  486.) 

689.  C.  falcatifS  Holbr. 

Greenish  above  with  blue  reflections^  sides  and  below  golden  ^ 
silvery ;  caudal  fin  yellow,  inner  edge  of  upper  lobe  black ;  a  black  ^'^^' 
lary  spot,  opercle  faintly  blotehed.  Body  oval,  much  compreaaed,  ^^^^ 
the  axis  nearly  midway  between  the  back  and  belly;  profile  very 
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Moath  V617  small,  oblique,  the  maxillary  scarcely  reachiDg  the 
De  of  the  orbit.  Head  small,  short,  about  as  deep  as  long.  Eye 
ij  as  long  as  snout,  ^  in  head.  Gill-rakers  shortish,  rather  strong, 
dow  arch;  anal  spines  small,  the  second  longest;  upper  lobe  of  the 
lal  &lcate,  more  than  a  third  longer  than  the  lower.  Lateral  scutes 
erous,  very  strong.  Teeth  rather  strong,  in  one  series  in  each  jaw ; 
I  on  tongue  few  or  none;  those  on  vomer  and  palatines  minute, 
laous ;  scales  small ;  cheeks  naked,  breast  scaly ;  lateral  line  strongly 
ed,  the  arch  about  one-third  the  straight  portion ;  scaly  sheaths  of 
d  and  anal  very  high,  extending  the  whole  length  of  fin.  Pectoral 
lie  longer  than  bead,  reaching  anaL  Head  4^;  depth  2^.  D. 
J,  28;  A.  II-I,  25;  Lat.  1.  (scutes)  about  50.  West  Indiea  north- 
l;  not  cemmon. 

olbrook,  Ichth.  S.  0.  1860,  94 :  Caranx  amhljfrhynchui  Gnnther,  ii,  441,  pt.  not 
&  v.:  Carangops  falcaiua  Gill,  Proo.  Acad.  Nat.  Soi.  Phila.  1862,  431.) 

Mth  nneqaal ;  lower  Jaw  with  small  canines.    {Carangiu  *  Grd.) 

€•  fallax  C.  &  Y. 

oish,  sides  golden  or  silvery,  a  very  small,  black  opercular  si>ot. 
1  of  C  hipptiSj  but  the  profile  not  so  strongly  arched.  Teeth  as  in 
ppas.  Breast  entirely  scaly ;  anterior  part  of  soft  dorsal  fin  black; 
X)t  on  the  pectorals.  Scutes  present  on  whole  of  straight  part  of 
al  line;  arched  part  of  lateral  line  1|  in  straight  part;  an  abrupt 
3  at  Junction  of  the  two  parts.  Pectoral  shorter  than  head,  max- 
^  reaching  posterior  edge  of  pupil ;  cheek  and  upper  parts  of  opercles 
;  scaly  sheaths  of  fins  little  developed.  Head  3f ;  depth  2 J.  D. 
-I,  22;  A.  II-I,  IG;  Lat.  1.  35  (scutes).  Warm  seas,  north  to  South 
lina ;  not  common. 

V.  &  Val.  ix,  95 :  Caranx  hippos  Giinther,  ii,  449 :  Caranx  richardi  Holbr.  Ichth. 
IS60,  96.) 

€•  hippas  (L.)  GUuther.~Cr«ra?/^;  Horse  CrevalU. 

ivaceous  above;  sides  and  below  silvery.or  golden;  a  distinct  black 
}h  on  opercle  and  one  on  lower  rays  of  pectorals,  the  latter  some- 
3  wanting ;  axil  of  pectoral  dusky ;  anterior  edge  of  dorsals  black ; 
iT  edge  of  caudal  peduncle  dusky.  Body  oblong,  the  anterior  pro- 
-ery  strongly  arched.  Head  large  and  deep.  Mouth  large,  low,  and 
ly  horizontal  below  axis  of  body;  lower  jaw  included;  maxillary 
ndiug  to  nearly  opposite  posterior  border  of  eye.    Teeth  in  upper 

^^^^^^^~^—       '  —  -■■■III 1 

inody  U.  8.  Hex.  Bound.  Snrv.  Ichth.  1829, 23;  tyj^  Scomber  caranffut  Bloch\  nainib 
diAeftlJon  of  Caranx. 
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jaw  in  a  broad  villiform  band ;  an  outer  series  of  large,  wide-set,  cod- 
eal  teeth ;  teeth  of  lower  jaw  in  one  row,  a  distinct  canine  on  each  ride 
of  symphysis ;  villiform  teeth  on  vomer,  palatines,  pterygoids,  and 
tongne.  Lateral  line  with  a  wide  arch,  its  length  f  that  of  Btraight 
part;  plates  not  covering  all  of  straight  part.  Dorsal  spines  diort, 
rather  stout;  procumbent  spine  obsolete.  Gill-rakers  stout,  not  reiy 
long,  15  below  angle.  Occipital  keel  sharp.  Eye  not  very  large, 
longer  than  snout,  4  in  head.  Pectoral  falcate,  longer  than  head. 
Breast  naked,  with  a  small  patch  of  scales  in  front  of  ventrab  only. 
Caudal  lobes  equal.  Head  3} ;  depth  2 J ;  Lat.  1.  (scntAs)  aboat  30. 
D.  VIII-I,  20;  A.  II-1, 17.  Cape  Cod  to  West  Indies;  common  south- 
ward. 

(Scomber  hipixnt  L.  Sy«t.  Nat:  Carangus  hippo8  Gill,  Proc.  Acad.  Nat.  8cl.  PhiUi IftS, 
4:£) :  Caranx  defensor  Holbrook,  Ichth.  S.  C.  IbGO,  87 :  Caranx  eanimu§  Gttnther.  Tnoi. 
Zool.Soc.  Loud.  1866,  432:  Scomber  carang us  Bloch,  taf.  340:  4ScoM6cr  eftrytof  MitehiU, 
Trans.  Lir.  aud  Phil.  Soc.  N.  Y.  i,  4C4:  Carangus  chrgsos  Gill,  Proc.  Acad.  KfttSel 
Phila.  1^2,  434:  Carangus  esculcntus  Grd.  U.  S.  Mex.  Bound.  Surr.  Ichth.  83:  Gtntf 
carangus  GUuther,  ii,  44c^.) 

999.— BliEPHAKtS  Cnvier. 
Cobbler-fishes. 

{GaUms  L,Hc4\^bd0f  pre oi-cupioil :  Scgti^,  Hgnnin  aud  Gallichthgs  Cuv.  A  Val.:  BUp^ 

rivhihgt  OiU.) 

(CuvitT,  Ri'^giio  Anim.  ii,  I^^IT:  tvpo  Zt^us  ciUaris  Bloch.) 

Bixly  rhomlH>id,  deep,  stn>n«?ly  compressed,  more  or  less  complet^'2 
iH>venHl  with  minute  embedded  scales,  sometimes  apparently  nak^^ 
those  on  the  straijjht  iHirtion  of  the  lateral  line  enlarged,  bony  ^^ 
spinous,  as  in  Caranx^  but  less  develoixnl.  Month  moderate,  wi^ 
bands  of  villiform  teeth  on  jaws,  vomer,  palatines,  and  tongne.  Fi^^ 
dorsjil  tin  little  develoinnl,  the  spines  short  and  rudimentary,  mos^ 
dis:ipi>earing  with  age:  sot\  dorsal  and  anal  similar  to  each  other;  t  ^ 
tlrst  tive  or  six  rays  of  each  tin  elong-ate  and  filiform  in  the  yonng, 
canning  shorter  with  age:  ventral  fins  elongate  in  young;  on  ilnle 
Oaudal  innlunde  nam^w :  the  caudal  widely  forketl.  Gill  rakers 
erate,  stout.  This  genus  is  not  essentially  dififerent  from  Cara 
Wjinn  seas,    (jifc  «."**'>»  cilium.) 

699*  B*  criBlta«  .Akorly^  IXVav. 

l>luish  abi>vo,  g\>lden  yellow  below:   a  dark  blotch  on  operde; 
bhwk  s^H^t  on  orbit  alxn-e :  a  black  blotch  on  dorsal  and  anal  in  fttn^ 
Inxly  ovaU  much  cv>mpYvss«xK  highest  at  the  elevated  bases  of  don^=^ 
and  anal  fins.    ritHNrbital  wry  deeiv    Mouth  nearly  iKMisontal  in 
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ery  oblique  in  the  young.  First  rays  of  dorsal  and  anal  flla* 
i,  exceedingly  long,  becoming  shorter  with  age.  Lateral  line 
vide  arch,  the  curved  portion  about  equal  to  straight.  Scaly 
of  fins  little  developed.  Scutes  become  stronger  and  blunter 
e.  Yentrals  broad.  Occipital  keel  sharp.  Pectorals  long  and 
longer  than  head.  Head  3^  in  length ;  d^th  1^  to  2.  D.  YI-I, 
II-I,  IG.  Scutes  12.  Gape  Cod  to  South  America;  not  very 
at  northwards. 

Hnitus  Akorly^  Amcr.  Jour.  Sci.  xi,  144;  Dek.  N.  Y.  Fauna,  Fish.  133:  Carawt 
ther,  ii^  454.) 

323.-Si:i.E]VE  Lac<SpMe. 

Moon  fishes. 

(Argifrioau$lj&c6phdo:  Vomer  Cuvier.) 
e,  IliBt.  Nat.  Poiss.  iv,  560,  1B03:  type  Selene  argeniea  Lao.) 

very  closely  compressed  and  much  elevated,  the  profile  very 
>r  nearly  vertical ;  edges  of  body  everywhere  trenchant,  especially 
ly.  Head  short  and  very  deep,  the  opercle  very  short,  and  the 
al  extremely  deep;  an  abrupt  angle  at  the  occipital  region. 

rather  small;   premaxillaries  protractile,  fitting  into  a  notch 

• 

the  bases  of  the  maxillaries;  maxillaries  broad,  each  with  a 
ental  bone.  Tongue  narrow,  free.  Teeth  minute,  on  jaws, 
vomer,  and  palatines.  Gill  rakers  long  and  slender.  Spines  of 
ally  weak,  more  or  less  filamentous  in  the  young;  free  anal 
tnmovable,  sometimes  obsolete  in  the  adult.  Soft  fins  falcate 
No  finlets.  Head  naked.  Scales  minute.  Lateral  line  unarmed, 
on  silvery.    (aeXrjurjy  the  moon.) 

irsal  and  anal  with  tho  anterior  rays  mncb  prodnced  in  the  adult.  {Selene,) 
romer  (L.)  Liitken. — Moon-fish;  Look  Down;  Horse-head, 

I  above,  sides  and  below  silvery  with  golden  reflections ;  ante- 
B  of  soft  dorsal  black ;  axil  dusky.  Diameter  of  eye,  length  of 
and  distance  from  eye  to  profile  about  equal ;  eye  2  in  maxillary, 
3orbital ;  mandibles  very  deep,  the  deutary  bones  thin,  approxi- 
ne  or  two  of  the  dorsal  spines  greatly  elongate  and  filamentous 
oung,  short  in  the  adult ;  ventrals  variable  in  length,  usually 
long  as  the  eye  iv  the  adult,  variously  elongate  in  partly  grown 
as.  Head  3  in  length;  long  dorsal  rays  2;  pectoral  2J;  long 
rs  2g;  depth  IJ.  D.  VH-I,  22;  A.  II-I,  20.  Warm  seas; 
ommon  southward,  north  to  Long  Island,  and  Lower  California. 

flier  Linn.  Syst.  Nat. :  Zeus  capillaris  Mitch.  Trans.  Lit.  Sc  Pbil.  Soc.  N.  Y. 
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1815,  383:  Argyriosui  vomer  GUntlier,  ii,  45R:  SeUne  argmiiea  Lfto^pMfl^  It/ 861: 

Argyr€i(i€U8 padfieua  Lookington,  Proc.  Cal.  Aoad.  Nat.  ScL  1876:  8timenr§mtm  (adwh) 

and  ArgyriosMS  vomer  (partly  grown)  of  most  reoent  writers.    Ltttken.  Spolia  Atlmtiei, 

1880,  547,  in  which  memoir  the  stages  of  growth  of  this  and  other  speeiss  ate  fidlj 
described.) 

aa.  All  the  fins  very  low,  none  of  the  rays  produced  or  filamentous  in  the  adnlft.  (F*- 
mer*  Cuvier.) 

604.  S.  setipinnis  (Mitch.)  LUtken.— flbrM  FUh. 

Greenish  above,  below  golden  or  silvery.  Young  with  a  black  blotch 
at  origin  of  straight  part  of  lateral  line.  Body  oblong,  rhombie,leB8 
elevated  than  in  the  other  species^  profile  anteriorly  nearly  verdeal, 
highest  above  the  eye,  snout  somewhat  protruding,  belly  most  arched 
in  the  young;  mouth  oblique;  maxillary  reaching  vertical  from  front  of 
orbit  Ventral  fins  minute;  dorsal  and  anal  very  low,  especially  in  fiie 
adult,  the  long  rays  disappearing  very  early ;  pectorals  falcate,  aboat  as 
long  as  head.  Head  3^  in  length;  depth  If.  D.  YIII-I,  21;  A.  IH 
17.  Tropical  America,  north  to  Cape  Cod ;  not  very  common  on  oar 
coasts. 

(Zeua  setapinnU  Mitch.  Trans.  Lit.  <&  Phil.  Soc.  N.  T.  1815,  384:  ArgyreUmu  tettfi^ 
fus  GiinthtiF,  ii,  459 :  Vomer  broioni  Guv.  &  Val.  ix,  189 :  Vomer  hrowni  Dekay,  New  Tock 
Faana,  Fish.  127 ;  LUtken,  Spolia  Atlantica,  1880,  543 :  Vomer  curtue  Cope,  Proc  Ac^d. 
Nat.  Sci.  Fhila.  1870,  119:  Argyreiomut  vnimacuJatua  Batchelder,) 

324.— CUL.OROSCOMBKUS  Gu-ard. 

(Micropteryx  Agossiz,  preoccapied.) 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858,  168:  type  Seriola  cosmopoUta  Cay.  A  "^^ 
=  Scomber  chrysurua  L. ) 

Body  oblong  ovate,  closely  compressed,  but  not  elevated ;  the  abdoTKJ* 
prominent  anteriorly,  its  curve  being  much  greater  than  the  carve  of  ^^ 
back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle  v^" 
narrow,  the  fin  widely  forked.  Scales  small,  smooth.  Lateral  line  arcl3€ 
in  front,  unarmed.  Head  nearly  naked.  Preorbital  low.  Month  rat:l>^ 
small,  oblique,  lower  jaw  scarcely  projecting;  upper  jaw  protraetil* 
maxillary  broad,  emarginatc  behind,  with  a  large  supplemental  boiM 
Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly  in  single  series 
First  dorsal  of  feeble  spines,  connected  by  membrane;  second  dorsa 
and  anal  long  and  low,  similar,  much  longer  than  the  short  abdomen. 
'So  finlets.  Anal  spines  strong.  Yentrals  small;  pectorals  felcate. 
Gill-rakers  long,    {^^wpo^^  green ;  cxon^poq^  mackerel.) 

*  Cuvier,  Kdgue  Anim.  ii,  1817 :  typo  Vomer  hrowni  Cuv.  =Z(8iM  ig((pftwii  JlitcbUl: 
(Latin  vomer^  a  plowshare.) 
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ebiysams  (L.)  Gill.  , 

lish  above,  Bides  and  below  golden;  caudal  peduncle  dusky 
dark  opercular  and  axillary  spots ;  inside  of  mouth  black.  Head 
leeper  than  long;  opercles  very  short;  snout  short  Mouth  very 
;  maxillary  reaching  anterior  margin  of  eye;  eye  very  large, 
than  snout,  about  3  in  head.  Caudal  peduncle  longer  than 
B  diameter  less  than  that  of  the  eye;  ventrals  very  small,  fitting 
Toove  in  which  the  vent  is  situated;  pectorals  long,  falcate,  one- 
le  length.  Head  3 J  in  length;  depth  2^.  D.  VIII— I,  26;  A. 
6.  Gape  God  to  Lower  Galifomia  and  India ;  common  on  our 
Atlantic  coast. 

ft  chryswrus  Linn.  Syst.  Nat.:  Micropteryx  chryaurua  Giinthcr,  ii,  460:  Seriola 
CaCnv.  &  VaL  ix,  219:  Seriola  ohlorU  Holbrook,  Ichth.  S.  C.  1860,  79:  Cklor- 
t  cariHcBua  GrcL  Ichth.  U.  S.  Hex.  Bonnd.  Snry.21.) 

335.— TKACHVIVOTUS  Lac^pMe. 

Pompanos. 

{BothrohBmus  Holbrook:  Doliodon  Girard.) 
e,  Hist.  Nat.  Poiss.  ii,  1800:  type  Chcetodan  gloucua  Bloch.) 

compressed,  moderately  elevated,  the  general  outline  ovate, 
peduncle  short  and  rather  slender.  Abdomen  not  trenchant, 
than  the  anal  fin.  Head  moderately  compressed,  very  blunt,  the 
bruptly  truncate.  Mouth  nearly  horizontal,  the  maxillary  reach- 
middle  of  the  eye;  premaxillaries  protractile;  maxillary  with- 
inct  sui)plemental  bone.  Jaws,  vomer,  and  palatines  with  bands 
brm  teeth,  which  are  deciduous  with  age.  Preopercle  entire  in 
lit.  Gill-rakers  short.  Gill-membranes  considerably  united. 
J  dorsal  represented  by  six  rather  low  spines,  which  are  con- 
by  membrane  in  the  young  and  are  free  in  the  adult.  In  old 
ms  the  spines  appear  small  on  account  of  encroachments  of  the 
ad  ultijnately  often  disappear.  Second  dorsal  long,  elevated  in 
mal  opposite  to  it  and  similar  in  form  and  size;  two  stout,  nearly 
aes  in  front  of  anal,  and  one  connected  with  the  fin,  these  often  dis- 
ng  with  age.  Scales  small,  smooth.  Lateral  line  unaimed,  little 
no  caudal  keel.  ^' When  extremely  young  the  preoperculum  is 
it  the  angle  with  three  large  spines,  and  smaller  ones  above  and 
The  spinous  dorsal  is  developed  as  a  perfect  fin,  and  teeth  are  pres- 
the  jaws  and  palatine  arch.  In  this  stage  the  species  has  never 
Bciibed  by  previous  naturalists,  and  consequently  has  received  no 
m  the  corresponding  stage  of  Naucrates  {Nauelerus)  has.    At  an 
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early  period  the  preopercular  spines  are  absorbed  into  the  snbstaneerf 
the  preoperculain  and  disapx>ear.    The  spinous  dorsal  and  the  teeth  are 
still  retained.    In  this  condition  it  remains  for  some  time,  *'he  spinoos 
dorsal,  however,  gradually  losing  its  relative  size,  while  the  soft  vertical     ] 
fins  increase.    In  this  stage  the  species  belongs  to  the  genus  IMMon     I 
of  Girard.    At  a  later  period  the  membrane  connecting  the  dorsal  spines 
has  become  obsolete,  and  the  species  then  represents  the  genus  Tndif 
notus^  as  understood  by  Gnvier  and  Valenciennes,  and  others.    Finally, 
in  old  age,  the  teeth  of  the  jaws,  palate,  and  pharyngeal  bones  have  Men 
out,  and  the  lobes  of  the  dorsal,  anal^  and  caudal  fins  attaiited  tlidr 
greatest  extension  and  become  pointed.    This  final  stage  has  been  made 
known  by  Holbrook  under  the  new  generic  name  of  Bothrolmmui^  (GDI) 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  440).    The  pseudobranchia  also  dis- 
appear in  old  specimens.    GChe  species  of  Trachynotu8  are  among  thoee 
most  highly  valued  as  food-fishes,    {rpaxix;^  rough;  v&ro^^  back.) 

a.  Body  without  dark  bands. 

h.  Vortical  fius  without  black. 

696.  T.  carolinns  (L.)  Gill. — Common  Pompano, 

Uniform  bluish  above,  sides  silvery,  golden  in  the  adult,  withoi^ 
bands;  fins  plain  silvery  or  dusky.  Body  oblong  ovate,  elevated,  t^^ 
file  forming  a  gentle  curve  from  the  middle  of  the  back  to  the  suoia 
where  it  descends  abruptly.  Dorsal  and  anal  falcate,  their  lobes 
ing  when  depressed  nearly  to  the  middle  of  the  fin ;  pectoral  reachinj 
opposite  the  vent  Gill-rakers  short,  slender  iu  the  young,  beoook  i.  d 
tiiick  in  the  adult.  Head  4;  depth  2^.  D.  VI-I,  25;  A.  II— I,  23.  J 
18  inches.  West  Indies,  north  to  Cape  Cod;  the  most  valued  food-fis 
of  our  southern  waters. 

{GaHtcro8ieus  caroVmus  Linn.  Syst.  Nat.:   TrachynotH8  pampanuB  Giintber,  ii,  ■♦SI 
Ihthrola'mus  pampanus  Holbrook,  Icbth.  S.  C.  1860,  81.) 

hb.  Vertical  fius  largely  black. 

097.  T.  ovatus  (L.)  Gtbr. 

Bluish,  sides  silvery;  lobes  of  the  dorsal  and  anal  more  or  less  blacL 
Body  comparatively  deep.  Head  about  4.  Depth  IJ  to  2.  D.  VI-I^ 
19 ;  A.  II — I,  18.  In  all  warm  seas ;  north  to  Virginia  on  our  Atlantic 
coast. 

(Gasterosieus ovatua  L.  Syst.  Nat.;  Gilntbor,  ii,  481.) 

698.  T.  groreensfs  C.  «&  V. 

Dorsal,  anal,  and  caudal  lobes  black.    Snout  <rtdiqaely  tnuM^i 
maxillary  reaching  to  below  the  oentre  of  the  ey ej  anterior  njs  cf  Av* 


•  • 
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and  anal  extending  beyond  the  middle  of  the  fins  when  depressed, 
adi^  in  total  length;  depth,  2|;  caudal  lobes  4.  D.  VI— I,  20;  A. 
J,  17.  Florida  to  Africa.  (Gunther.)  Not  evidently  different  from 
» preceding. 

:jav.  &.  Val.  viiii  419 ;  GUnther,  ii,  483.) 
Body  with  yertical  dark  bands. 

i.  T.  fflanciis  Cuv.  &,  Val. 

Mnishy  sides  golden,  with  foar  narrow  blackish  vertical  bands,  the 
t  mider  the  first  dorsal  spine,  the  second  under  the  fifth,  the  others 
l^r  the  soft  dorsal.  Dorsal  and  anal  fins  falcate,  much  elevated  ante-, 
iy,  reaching  beyond  base  of  caudal ;  caudal  lobes  elongate.  Head 
depth  2.  D.  VI-1,  19;  A.  II-1, 18.  Pyloric  cceca  13.  Tropical 
I,  north  to  Virginia  and  Lower  California. 

ay.  &.  YaL  viii,  400;  GUathor,  ii,  43:);  Hulbrook,  Ichth.  S.  C.  192.) 

996.— NAIJCBATES  BafiDesqae. 

Pih^fiskes. 

m 

(Namolerua  CuYVsr;  young.) 

Ineaqne,  Caratteri  di  Alcnni  Niiovi  Genori,  Slc,  1810, 41:  type  Naucratea  conductor 

Bjkf.=^Ga8tcro8ieua  ductar  L.) 

his  genus  differs  from  Seriola  only  in  the  reduction  of  the  spinous 
sal  to  a  few  (4  or  5)  low,  unconnected  spines.  The  young  {Nauclerus 
''.)  have  the  spines  of  the  dorsals  connected  by  membrane,  and  a  more 
ess  distinct  strong  spine  at  the  angle  of  the  operculum.  A  single 
cies,  in  the  open  seas.  (va<jx/oan;?,  ruler  of  the  ships,  i.  e.  holding  ships 
name  applied  by  the  ancients  to  Echeneis  and  other  fishes.) 


K  !¥•  dnctor  (Liun.)  Raf. — Piloi-flah;  Romero. 

bluish,  with  five  to  seven  dark  vertical  bars.  Body  rather  elongate, 
le  compressed.  Snout  rather  blunt.  Mouth  terminal,  oblique,  small ; 
Killary  scarcely  reaching  orbit.  Caudal  keel  large,  fleshy;  i)ectorals 
rt  and  broad;  veutrals  rather  large.  Head  4  in  length;  depth  4. 
CV — I,  26;  A.  II — I,  IG.  In  all  warm  seas ;  occasional  on  our  Atlantic 
Bt. 

^^ut$ro9Uu$  ductor  Linn.  Syst.  Nat. :  Xaucrates  noveboracenais  Cav,  &>  Val.  viii,  ;)2S; 
Uter,  ii,  374.) 
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99T.— 8ERIOLA  Cuvier. 

•Amber-fishes. 

(Halatraoius  Gill.) 
(Cuvier,  E^gne  Anim.  ed.  2,  ii,  1829:  type  Caranx  duwmiU  Riflao.) 

Body  oblong,  moderately  compressed,  not  elevated.  Ocdpatandbreiat 
not  trenchant  Head  usually  more  or  less  conical^  not  very  Uunt 
Mouth  comparatively  large,  with  broad  bands  of  villiform  teeth  on  both 
jaws,  tongue,  vomer,  and  palatines;  a  broad,  strong,  supplemental mazil> 
illary  bone;  premaxillaries  protractile.  Scales  smalL  lAtenl  line 
scarcely  arched,  forming  a  keel  on  the  caudal  peduncle,  not  armed  with 
bony  plates.  Sides  of  head  with  scales.  First  dorsal  with  about  seven 
low  spines,  connected  by  membrane ;  second  dorsal  very  long,  devatod 
in  front;  anal  similar  to  the  soft  dorsal  but  not  nearly  so  hmg,  shorter 
than  the  abdomen,  preceded  by  two  very  small  free  spines,  which  dis- 
appear in  old  fishes;  no  finlets;  ventral  fins  very  long;  pectorals shoit 
and  broad.  Gill-rakers  moderate.  Species  of  moderate  or  large  size, 
often  gracefully  colored;  most  of  them  valued  as  food-fishes.  This 
genus  should  probably  be  united  to  Naucrates.  {Seriola,  the  Italians 
name  of  8.  dMnierilL) 

TOl.  S,  lalandi  Cuv.  <&  Yokh—YelJoW'tail. 

Bright  steel-blue  above,  sides  dull  silvery,  an  irregular  yellowifib 
lateral  band ;  fins  dusky  yellowish  green ;  caudal  dull  yellow.    Body 
regularly  fusiform,  somewhat  compressed,  tapering  to  the  sharp  snotit 
and  slender  caudal  peduncle.    Maxillary  reach  iug  front  of  pdpil.   Moi-'*^ 
not  very  large.    Gill-rakers  long  and  stron  g.    Head  naked,  except     ^ 
the  cheeks.    Fins  scaleless.    Caudal  keel  moderate ;  caudal  lobes  nea-^J 
equal.    Spines  of  moderate  development,  the  free  anal  spines  disappc*-^^' 
ing  with  age.    Pectorals  shorter  than  ventrals,  which  are  half  lengtl^-    ® 
head;  longest  dorsal  ray  f  height  of  body.     Pyloric  cceca  verj'  nnnk      ^^ 
ous.    Uead  4;  depth  4.    D.  V  to  VII-I,  35 ;  A.  II-1, 21.    L.  3  feet  ' 

most  warm  seas;  abundant  in  summer  about  the  Santa  Barbara  Islanc — ^ 
also  occiisioual  on  the  South  Atlantic  coast.    An  excellent  food-fish. 

(Cuv.  <&'  Val.  ix,  \>1H  IH33;  GUutber,  ii,  463:  Seriola  aureovittata  Schlegel,  Fi 
Japau.     Poi88.  115,  pi.  62.) 


— t 


70*2*  S.  rivollana  Cuv.  <&  Val.— i?oc2:  Salmon. 

<^o]or  uniform ;  an  oblique  black  baud  from  the  nape  through  the  ^^f^ 
to  the  preorbital.    Snout  conical,  1^  times  the  diameter  of  the  eyei 
illary  not  reaching  the  vertical  from  centre  o{  pupiL    Back,  necky 


75.   CABANGID^ — SEBIOLA  445 

lomen  slightly  compressed.  Yentrals  reaching  vent;  soft  dorsal 
cal;e,  its  height  6  in  length.  Scales  small.  Depth  3f ;  head  4.  D. 
1, 1, 29;  A.  II,  I,  21 ;  Lat.  L  about  131.  {GUnther.)  Coast  of  Brazil 
Florida. 

3ny.  Sl  YaL  ix,  207 :  SerioJa  honariensis  QliniheTf  ii,  4G4:  Seriola  hanariensU  Gk>ode  &, 
A,  Proe.  U.  8.  Nat.  Mob.  ii,  1879,  121):  1 8e}'iolabo8ci*'  Cnv.  <&  Va1.ix,  209:  LUtken, 
lU  Atlantica,  1880,  G03:  Seriolafaloata  GUnther,  ii,  4G4.) 

t*  8«  steamsii  Goode  <&  Bean. 

/otor  bluish  above,  whitish  beneath,  a  band  of  greenish  yellow  as 
l6  as  the  eye  extending  from  the  preopercle  to  the  extremity  of  the 
I;  flns  greenish;  traces  of  bands  on  theopercle.  Body  subfusiform, 
ifaest  at  origin  of  second  dorsal,  thence  tapering  evenly  to  snout  and 
L  Caudal  peduncle  somewhat  depressed,  with  lateral  carin»  and 
ong  transverse  grooves  above  and  below;  maxillary  reaching  vertical 
m  middle  of  orbit  Teeth  villiform  in  jaws,  on  vomer,  palatines,  and 
one  median  and  two  lateral  series  on  tongue.  Scales  small  on  the 
du,  none  on  limb  of  preopercle  or  the  remainder  of  the  head.  Head 
in  length;  depth  ^.  Eye  6^  in  head.  D.  YII-I,  36;  A.  II-I,  19. 
H4e  A  Bean.)    Gulf  of  Mexico,  north  to  Pensacola. 

loode  Sl  Bean,  U.  S.  Nat.  Mas.  1879,  48.) 

U  8.  zonata  (Mitch.)  C.  &  V.— Rudder  Fish. 

bluish  above,  white  below;  sides  with  about  6  broad  black  bars, 
forming  three  large  blotches  on  the  dorsal  and  two  on  the  anal; 
bars  growing  faint  or  disappearing  with  age;  an  oblique  dqrk 

d  flrom  the  spinous  dorsal  to  the  eye,  the  space  above  this  olivaceous; 

ions  dorsal  black;  ventrals  mostly  black.    Head  longer  than  deep; 

Ue  descending  in  a  gentle  curve ;  top  of  head  to  base  of  dorsal  fin 

pressed.    Mouth  nearly  horizontal ;  maxillary  reaching  to  below  the 

die  of  orbit.    Pectorals  small,  rounded,  as  long  as  the  eye  and  snout ; 

tarals  two-thirds  length  of  head.     Vent  behind  middle  of  body. 

d  3J  in  length ;  depth,  3J.    D.  VII-I,  38 ;  A.  II-I,  21.    L.  30  inches. 

e  Cod  to  Florida;  rather  common. 

itmber  tonatu$  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  1615,  427 ;  GUnther,  ii,  465 : 
la  oaroUneriBia  Holb.  Ichth.  S.  C.  1860, 72;  from  Sonth  Carolina,  wants  the  vertical 
Mf  but  is  not  otherwise  obviously  different;  this  is  doubtless  due  to  increased 
as  Holbrookes  type  was  over  two  feet  in  length.) 

•  8.  fasciata  (Bloch)  Cr.v.  &  Val. 

reenish  above,  yellow  below ;  body  with  sixteen  narrow  and  some- 
»t  irregular  brown  cross-bands,  arranged  in  pairs;  those  between 

UAy  deeper,  eye  larger,  spines  stonter,  and  caudal  broader  than  in  8.  dHmerilL 
TXAf  31;  A.  II-I,  £0.    Silvery  with  a  brown  temporal  band.    South  Carolina. 
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till)  soft  dorsal  and  anal  extend  on  those  fins,  forming  fire  bfatah 
the.  former  and  three  on  the  latter;  a  blackiali  baud  between  Obi 
V(>iitrals  black.  Head  sbof  t,  deeper  than  long ;  profile  convex.  I 
and  anal  fins  not  elevated.  D.  VII-I,  30;  A.  11,20.  {Cur.i 
(.'Oast  of  Sonth  Carolina. 

(St-omher  faHcititus  Blocli.  lolith.  taf.  341;  GUntbes,  ii,  454;  Car.  &  VaL  i 
Zonichthifif**  fasciatus  SwaiiiooDi  Class.  Fish.  1839|  248.) 

998.— ELAGATIS  Bennott. 

Yellow  TaitB. 

(Seriolichtkys  Sleeker:  DeoapHu  Poey. ) 

(HiMinott.  Xnrmt-ivo  of  a  whaling  voyage,  ii,  283,  1640:  type  SerMa  hipiunnkk 
<&  (lainmnl.) 

Soi'ond  dorsal  and  anal  long,  each  with  one  detached  finlet  con 
of  two  niys.    Otherwise  as  in  Seriold,    (jJAdxany,  a  spindle.) 

706.  E.  pinnulatus  Voey, 

IMiiish,  with  two  longitndinal  bluish  bands,  yellowish  below. 
fusit'orui,  very  elongiite.  Cheeks  scaly.  Maxillary  reachin*;:  a  lit 
yoml  nostrils.  Kyes  7|V  in  hoiul.  Caudal  keel  feeble ;  caudal  IoIk 
Ion;;.  PeetoralsiH>inted,halfaslon<?ashead.  Fins  not  scaily.  Ti 
eonneeted  by  niembnme  in  each  finlet.  Head4J;  depth  5}.  D. 
LNUll:  A.  ll-l,  17-11.  L.  2.V  feet.  {Poey.)  West  Indie;?,  no 
Florida ;  rare. 

vS'ii^'.i  jtiriiiK'i/fii  1\h\v,  Moniv^rias,  ii.  2:0,  1S5*.) 

««0«-$COlIBSOIDES  Lac^pede. 
Ltathcrjaclrts. 

,l..j*  I  ;m  »lo.  H>:.  N.iT.  IViss.  isi.  r**J,  Ir^'il:  tyj^e  Scomheroidin  noeli  Lac] 

r»oil>  eonipie>siil.  oMonjr  or  lani'*i»late.      Caudal  pedunele  8 
n.»i   kiilnl.      lli.ul    short,  eonii»n*ssetl,  acuto.      Oi'cipital  keel 
Mo'.:;U  raf.n'i  !.:;\:\'.  \^  ith  small  sharp  teeth  in  bands  on  jawK,  1 
\.»:!\»  v.  .i!'.i\  p.:l.i;'.v.is,  a::»l  souuTiiiu'S  on  the  ptei'V'roids.    Jaws 
i»i'.i'.  :..i    '.;:'' V  •..'»i    ]»i\»:ivu;ilv  :  nuixillary  vory  niirrow,  witLo 
:     »:  '^•'•w^  "v^" '..;'  >  »::e.     I'lil-iMkirs  rather  long.     Scsdes  small 
'^  X \  IV,  :.  -A,.".,  .i:  ^l  i\:;v::;e'.y  i^iiniw.  oinlvddeil  in  the  skin  at  d 
..   ^\  N.     1  /:^.  ;  *....i    .iv..v."uvl.     IV^rsiil  spines  rather  stron;;,  3 

•........'....  >  ■'..  t  ...  :'.:i  .i./,:'.::  Mtund  dorsal  ver>'  lon^;,  itsp< 

*..  ^-  v.    .  .  .ill  I  ..•.:.•.  vi.'ir'y  or  Kyv.zv  disoouneoted,  forming  finlet 


X  . 
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r  longer  than  soft  dorsal,  mach  longer  than  the  abdomen,  its  last 
forming  similar  finlets;  anal  spines  strong;  ventral  fins  depres* 
in  a  groove;  pectoral  fins  very  short.  Species  numerons  in  the 
»d  seas.  The  American  species  belong  to  the  subgenos  or  genus 
plitesj  characterized  by  the  toothless  pterygoids  and  the  peculiar 
u  The  dorsal  spines  are  seven  in  Scombraides  proper  (ClwrinemvLS 
t),  the  pterygoids  are  armed  with  teeth,  and  in  most  of  the  species 
»les  are  normally  developed.    (?z«;i/5/>of,  mackerel;  €«(J«?,  like.) 

pterygoid  teeth;  scales  linear,  embedded  {OUgopUtea*  Gill.) 
8«  iNSCidentalis  (Liun.)  J.  &  G. — Leather-jacket, 

ish  above,  bright  silvery  below;  fins  yellow.  Body  lanceolat'O, 
3r.  Eye  as  long  as  snout>,  about  4  in  head;  opercles  short, 
lary  reaching  beyond  middle  of  orbit.  Scales  very  long  and 
w,  embedded  in  the  skin,  placed  obliquely  at  angles  with  each 
,  their  appearance  unlikeordinary  scales.  Fins  low;  pectoral  as 
as  eye  and  snout;  caudal  very  deeply  forked,  the  lobes  equal. 
5  in  length;  depth  4.  D.  V,  1,20;  A.  II— I,  20.  Both  coasts  of 
al  America,  and  West  Indies,  north  to  New  York  and  Lower  Oali- 
\]  not  rare  southward. 

tero9teu8  occidentalis  Linn.  Syst.  Nat.:  Chorinemus  oocUcntalU  Gilnther,  ii,  475; 
«e»  occidentalis  Gill,  Proc.  Acad.  Nat.  Sci.  Piiila.  186J,  1G6.) 

Family  LXXVI.— POMATOMIDiE. 

(Tlie  Bluefisliea.) 

ly  oblong,  compressed,  covered  with  rather  small  scales,  which 
eakly  ctenoid.  Caudal  peduncle  rather  stout.  Head  large,  com- 
id.  Mouth  large,  oblique.  Premaxillaries  protractile.  Maxillary 
lipping  under  the  preorbital,  provided  with  a  large  supplemental 

lower  jaw  projecting;  bands  of  villiform  teeth  on  vomer  and  pal- 
;,  those  on  the  vomer  forming  a  triangular  patch;  jaws  each  with  a 

series  of  very  strong,  compressed,  unequal  teeth,  widely  set;  upper 
ith  an  inner  series  of  small  depressed  teeth;  villiform  teeth  on  the 
)f  the  tongue.  Occipital  keel  strong ;  free  edge  of  preopercle  pro- 
[  smd  serrated.  Gill-membranes  free  from  the  isthmus,  not  united, 
^hiostegals  7;  gills  4,  a  slit  behind  the  fourth.  Pseudobranchice 
Gill-rakers  slender,  rather  few.  Opercle  ending  in  a  flat  point, 
u  and  opercles  scaly.    Lateral  line  present,  unarmed.    Dorsal 

L  Proc.  Acad.  Nat.  Sci.  Phila.  1S63,  166:  type  GiuteroBteui  oocidentalit  L. 
vSfUw;  onXirrfif  armed.) 
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ff'^^^f  ;»n«»i  41^)^^.  Jirvm^iTiMii  hidden  in  thit  .<tkiii.    Vi 
t^^^/^:^l*i  9Af\^x  4h*%rr.    CuuiAl  tin  tivckM,  de  Miie» 

1^  t  H^  ;m  m  ^',0^f^ik^yim.    A  iiin;^  4{NKUHip  iboad  in 
M-M.    7hrH  tutmilj  M  ^\i0!^\j  f^AsMi  to  the  C^rmmfiim 

r  T«miimEoii  Corier.) 
flAfJ^tfht^h,  Wttt  }fmi,  VtAm,  fr,4«%,1^;i:  type  r^maUmm  Mb 

i*hiitiu;U*rn  of  Mi#;  ^(iTriiiH  iiicluile<l  above,    (n&fuij 
v.uUluu }  from  \\m  m'rmUH\  proopercle.) 

IIImIhIi  or  \itiHH\\n\\^  nllvory  1m>Iow;  a  black  blotch  at  base  of 
llnily  roliiiMt,  iiioflpnUi'ly  romfm^HmMl ;  Ix^lly  (K)mpre88ed  to  a 
I'ltui*.     lliMifl  fliM'p;  top  of  IhmuI  and  a  rid^o  on  each  side  abo^  : 
rtiprkn  ntiltiMl.    (  Mhm^Un  nnnrh  lonpfc^r  than  the  opercles.    PectorakpiM 
MitliiM-  low,  tlii^lrlfiifitli  a  littlt<>  \\\i\v\\  than  half  that  of  the  head.    He 
MAl  dpplh  I.     n.  \  lll-l/jr»;  A.II-r,2«;  Lat,l.05.    L.3feet.    Atbn 
iitid  hHliini  Oimmhin;  of  hUo  yours  vory  abundant  on  our  Atlantic 
II  hn-tft'i  vonioionn  tlnh,  oxtivnioly  dost  rnotivo  to  other  fishes;  valoed 
fivod. 

V  /V»NHt  irfi/frffMi  1,.  SmiI  .  Nnt.  \i,  !7r>0,  i.  \?«>:):  i^iUttroticmt  mlictrit'L.  8yst  Xit. 

Kamjia   lAXM  vM— XOMF.ID.E. 

SiSMulM>Md  tishos  with  tho  K"hI\  oblonpr,  more  or  lewi  compressei 
tv\oi>sl  \MiU  o\>}%Md  s»\'dos  «M'  nu-Hlonito  s;rt\  Vcrrobnr  more  than 
to  4  M,  jis  \u  N>N»»v >»»•♦.;.?  ;uid  Stn^mtiti^ititj.  Momh  h&r^  or  eei^ 
\\\\\,\\\^  \\  \\\\  «n»nuo  t*sMh ;  pix^naxil larios  pivMracrile ;  maxilhuy nsnw*. 
t'^dt  nhnnbrcUH^N  ?^^|v^i-«t*\  ftMV  fs^m  the  isthmus:  |i!midobrui6liielS8^ 
Ntv  ftVMh  hko  |*i\v>Vi5H^  in  tho  *TvsH>phH^s^ 
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Lateral  line  aDarmed.   Yentrals  thoracic,  1, 5.  sometimes  depress- 

I  a  deep  groove  in  the  abdomen.  Dorsal  flns  separate ;  the  spines 
ly  feeble,  connected  by  membrane.  Soft  dorsal  long,  sometimes 
Anlets;  anal  fin  similar  to  soft  dorsal,  without  free  spines;  caudal 
icle  slender,  the  fin  widely  forked.  Pyloric  coeca  numerous.  Gen- 
;  species  about  10.    Fishes  of  the  tropical  seas. 

nMdcBt  group  Nt^neina  Giinther,  ii,  387-392.) 

\  of  month  narrow ;  ventrals  received  in  a  deep  groove  in  the  abdomen. 

NoMEUS,  231. 

931.— NOIHLEUS  Cuvicr. 
iTy  B^gne  Anlm.  1817 :  typo  Gohiun  gro7*oHi  Gmelin.) 

ly  oblong,  rather  compressed,  covered  with  rather  small  cycloid 
I.  Head  llattish  above;  occipital  crest  little  developed;  cleft  of 
louth  narrow.  Teeth  small,  in  a  single  series  in  the  jaws;  teeth 
Q  vomer  and  palatines.    Pseudobranchise  large.    First  dorsal  with 

II  spines ;  second  dorsal  and  anal  very  long,  similar  to  each  other, 
nt  flnlets';  anal  fin  with  3  rather  strong  spines,  none  of  them  free ; 
A  fin  not  deeply  forked ;  ventral  fins  long  and  broad,  attached  to 
ally  by  a  membrane,  depressible  in  a  deep  furrow  in  the  abdomen, 
al  line  running  high.  Air-bladder  present.  Pyloric  cceca  very 
rous.  VertebrjB  16  +  25.  Warm  seas,  (vo/jteuc,  pastor;  early 
Hers  having  compared  the  fish  to  a  mullet,  herder  or  berger  in 

N.  ffrpnovii  (Gmel.)  Gthr. 

>wnish  above,  silvery  below,  the  sides  below  with  large  round 
1  spots ;  ventrals  black,  with  silvery  edgings ;  anal  with  3  brown 
.  Maxillary  reaching  to  below  the  front  of  the  eye;  ventrals 
ing  front  of  anal,  pectorals  still  further.  D.  X-I,  28;  A.  Ilf^ 
Tropical  parts  of  the  Atlantic  and  Indian  Oceans;  north  to 
ia. 

Wiw  granovii  Gmelin,  Syst.  Nat.  1788,  1205 :  Xomeua  mauriiii  Cnv.  <fc  Val.  ix,  243 : 
er,  ii,  387.) 

Family  LXXVII.— STROMATEIDiE. 

{The  Broad  Shiners.) 

Jmbroid  fishes,  with  the  body  compressed  and  more  or  less  ele-. 
I,  covered  with  small  or  minute  cycloid  scales.  Profile  anteriorly 
/  and  rounded.  Mouth  small.  Premaxillaries  protractile  or  not 
ition  feeble ;  no  teeth  on  vomer  or  palatines ;  oesophagus  armed 
•"  ill.  Nat.  Mus.  No.  16 ^29 
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with  numerous  horny,  barbed  or  hooked  teeth.  Gills  4,  a  dit  behind  1*^  ^ 
the  fourth.  Gill-membranes  either  free  or  more  or  less  joined  tu  the  l>^niti 
isthmus.  Gill-rakers  rather  long.  PseudobranebisD  present  Cheeks  |'>anm 
scaly.  Preopercle  entire  or  serrate.  Lateralline  well  developed.  Dor-  l-^^^tfa 
sal  tin  single,  long,  with  the  spines  few  or  weak,  often  obsolete;  anal  fin  I  '^^^ 
long,  similar  to  the  soft  dorsal,  usually'-  with  three  small  spines,  which 
are  often  depressible  in  a  fold  of  skin ;  ventrals  thoracic  or  jogolar, 
normally  I,  5,  but  sometimes  reduced  or  altogether  wanting;  candalAn 
lunate  or  forked.  Usually  no  air-bladder.  Pyloric  coeca  commonly  no- 
nierous  Ycrtebrad  more  than  10  + 14.  Genera  about  5;  species  23^ 
Small  fishes,  found  in  most  warm  seas.  The  two  subfamilies,  both  repre- 
sented in  our  waters,  differ  widely  from  each  other  in  general  appear- 
ance, but  agree  in  the  singular  character  of  teeth  in  the  OBsophagos.        1^     . 

(Soombrida:  and  Carangida,  pt.  GiintUcr,  iU  397-404,  485.    Genera  StrowMim,  CSmdv-      I  • ,.  1 
lophtu,  and  Pammclas.) 

*  Ventral  fins  minute  or  absent;  opercniar  bones  entire;  scales  minnte;  caudal  fin      I    ,.^ 

forked;  premaxillarios  not  protractile.    (Stromatclnce,)  ,  1^- -ji 

a.  Caudal  peduncle  not  keeled ;  gill-membranes  free  from  the  iathmns. 

Stroxatecs,  SS8.      I'  -'^ 
'"Ventral  fins  well  developed;  V.  I,  5;  scales  moderate;  promaxillaries  protractile; 
caudal  Innate.    (Centrohpkince.) 
b.  Dorsal  spines  short  and  stout ;  preoperclci  interopercle,  and  sabopercle  finel|      ^i^i^  i 
serrate LlRUS, 

932.— STaOxHATEUS  Linmeus. 
Harvest  Fishes. 

{Peprilus  and  lihombus  Cuvior:  Poronotus  G^l*) 
•(Artedi^  Linniens,  Syst.  Nat. :  typo  Stromateits  fiatola  L.) 

Body  ovate  or  suborbicular,  strongly  compressed,  tapering  int^ 
Blender  caudal  peduncle,  which  is  not  keeled  or  shielded.    Head  sh^^*^' 
compressed,  the  profile  obtuse.     Mouth  small,  terminal,  the  jaws  '"^^ 


equal,  rremaxillaries  not  protractile.  Jaws  each  with  a  single  se: 
of  weak  teeth.  Scales  very  small,  cycloid,  silvery,  loosely  iusert^^^^' 
extending  on  the  vertical  fins.  Opercular  bones  entire.  Gill-m^^*^ 
branes  separate,  free  from  the  isthmus;  gill-rakers  moderate.  Latta^^"^ 
line  continuous,  (concurrent  with  the  back.    Dorsal  fin  long,  mop& 


less  elevated  in  front,  preceded  by  a  few  indistinct  spines — usually  ^^^ 
or  more  ]>rocumbent  spines  in  front  of  dorsal  and  anal,  each  of  tl»  ^^ 
with  a  free  point  both  anteriorly  and  i>osteriorly ;  anal  fin  similfti^   ^ 
dorsal,  or  shorter,  usually  with  three  small  spines;  ventral  fins  waafc*"' 
in  the  adult,  a  rudiment  sometimes  visible  in  the  young;  fl 
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rp  spine,  attached  to  the  pubic  bone,  often  occnpying  the  place  of 
ventrals;  pectorals  long  and  narrow.  Caudal  widely  forked.  Spe- 
1  nnmerons.  (<mpmtiareo<;^  an  ancient  name  of  some  brightly  colored 
in  the  Bed  Sea;  from  arp&ixa^  a  bed-quilt.) 

entril  fins  obsolete ;  pelvic  Fpine  present. 

\,  Dorsal  aud  anal  fins  falcate,  tbeir  anterior  rays  much  longer  than  the  head ; 
body  saborbicular.    ( Rhombus  *  Lac^pMe. ) 

i.  8.  alepidoflis  (L.)  J.  &  G.— Harvest  Itsh. 

reenish  above,  golden-yellow  below.  Body  suborbicular,  bounded 
)ven  curves.  Mouth  very  small,  oblique,  maxillary  reaching  front 
rbit  No  pores  along  the  sides  of  the  back.  Pectorals  shorter  than 
1,  reaching  half  way  to  caudal ;  soft  dorsal  and  anal  fins  falcate,  the 
[est  rays  of  anal  nearly  half  length  of  body ;  caudal  lobes  equal 
es  thin  and  deciduous,  not  very  small.  Head  3 ;  depth  1^.  D.  45; 
rO;  Lat.  1.  about  90.  Vertebrae  15  +15.  Cape  Cod  to  South  Amer- 
commonest  southward. 

kittodon  aUpidotus  L.  Syst.  Nat. :  SUmoptyx  gardenii  Bl.  &  Schn.  1801,  494 :  Rhombus 
ptsaif  Cuv.  &  Val.  ix,  401 :  Stramaieus  gardenii  GHnthcr,  ii,  399. ) 

>onal  and  anal  fins  not  falcate,  their  anterior  rays  shorter  than  the  head ;  ibrm 

ovate. 
K  No  series  of  large  pores  along  the  sides  of  the  back. 

•  9m  similflimuii  Ayres. — Califamia  Pompa^o, 

luish  above,  briglitly  silvery  below;  fins  punctulate;  anterior  lobes 
lorsal  and  an<al  dusky-edged.  Body  ovate,  blunt  anteriorly,  with  a 
rt,  slender  tail,  the  caudal  fin  widely  forked.  Mouth  very  small, 
ainal,  the  maxillary  extending  to  the  eye.  Teeth  very  feeble.  Gill- 
318  short,  slender,  less  than  half  diameter  of  eye.  Eyesmall.  One  or 
ocumbent  spines  before  the  dorsal;  longest  rays  of  dorsal  J  of  head; 
ic  spine  small;  pectorals  longer  than  head;  no  pores  along  base  of 
Kil.  Spines  of  dorsal  and  anal  very  small  or  entirely  obsolete.  Scales 
M,  silvery,  deciduous.  Head  4;  depth  2.  B.  Ill,  46;  A.IIT,  4<),  L. 
iphes.  Pacific  coast  of  United  States;  abundant  in  summer;  highly 
?d  as  a  food-fish. 

yronoUiB  simUUmus  Ayrcs,  Proc.  Cal.  Acad.  Nat.  Sci.  IBoO,  84.) 
aeries  of  large  poros  along  the  base  of  the  dorsal  fm.     {Poronotus\  Gill.) 

•  (9*  triacanthus  Peck. — Dollar-fish;  Harccst-finh ;  Butter-fish;  La  Fagtttc. 

Inish  above,  below  silvery.     Body  oval,  much  compressed.    Dorsal 

*c<pMe,  HiHt.  Nat.  Poiss.  ii,  321,  1800:  typo  Chastodon  alepidotus  L.  (po^flo?, 
b.) 

^  Cat.  Fwh.  East  Coast  N.  Am.  1861,  35  (uot  characterized):  type  Stromate^ts 

■tPeck.    {;r opo?,  poro;  ya>ro?,  hack.) 
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and  ventral  outlines  about  equally  carved.  Snout  very  blunt,  romulcd 
in  proiile.  Mouth  small,  the  maxillary  not  reaching  the  orbit  Caudal  |?c 
peduncle  very  short;  anterior  rays  of  dorsal  and  anal  little  elevated. 
Lateral  line  high,  a  series  of  conspicuous  x)ores  above  it  near  tiie  bsuie 
of  the  dorsal.  Pectorals  much  longer  than  head.  Gill-rakers  rather 
long,  §  diameter  of  the  eye,  which  is  4  in  head.  Head  4;  depth  2J. 
D.  Ill,  45;  A.  Ill,  38.  L.  10  inches.  Maine  to  Gape  Hatteras;  very 
abundant. 

(Peck,  Mem.  Ainer.  Aoad.  ii,  48:  RJionibus  cryptosus  Cuv.  &  Val.  ix,  408;  GiiQther,ii, 
398.) 

983.— MRUS  Lowe. 
Biidder-Jislies. 

(Palinurua  DeKay,  preoccupied  in  Crustacea:  Palinunt^tkifs  QUI:  Pammefo* GBnther.) 

(Leinu  howOy  Proc.  Zool.  Soc.  Lond.  1839,  82:  typo  Leirua  hennetti  Lowe  =  CetUhhjiku 
ovalis  C.  &.  V.) 

Body  ovate,  compressed,  more  elongate  and  less  compressed  than  in 
Stromatem.    Profile  very  blunt  and  cx)nvex.    Mouth  moderate;  maxfl* 
lary  narrow,  with  a  small  supplemental  bone;  premaxillaries  protrac- 
tile, little  movable.    Jaws  nearly  equal,  each  with  about  one  8erie»<rf 
small,  slender  teeth ;  no  teeth  on  vomer  or  palatines.     PreoperculaiOi 
interoperculum,  and  suboperculum  finely  serrated.     GilLrakers  long* 
gill-membranes  separate,  free  from  the  isthmus.     Scales  small,  smootl^? 
larger,  thicker,  and  more  adherent  than  in  StromaUtis.    Cheeks  scalJ* 
Fins  rather  low;  dorsal  fin  long,  preceded  by  G-8  short  but  ratli^^ 
strong  spines,  the  last  ones  connected  by  membrane,  the  others  nearly 
free;  anal  fin  similar  but  shorter,  preceded  by  3  spines,  which,  like  tl^^ 
dorsal  spines,  are  nearly  imbedded  in  thick  skin ;  vertical  fins  densely 
scaly  towanls  their  bases;  caudal  fin  emarginate;  candal  pedao^^i^ 
stout;  ventral  fins  large,  thoracic,  1,5;  pectoral  fins  moderate,  rouDdod 
or  falcate.    Two  species,  differing  from  the  European  genus  Centrobp^  ^^ 
chiefly  in  the  develoi)ment  of  the  dorsal  spines,  which  in  the  latter  gen  us 
are  indistinguishable  from  the  soft  rays.    (Xs:po^^  thin.) 

713.  Li.  perciformis  (Mitch.)  J.  &  G.—nndder-Jifih, 

Blackish  gn'cn,  everywhere  dark,  the  belly  scarcely  paler  and  not 
silvery.     Eye  rather  large,  with  an  adipose  eyelid,  its  diameter  nearly 
equal  to  the  snout,  4.J  in  head.    Maxilhiry  reaching  to  opposite  flroiit 
of  pupil.    Top  of  head  naked,  covered  with  small  macoos  pores.   P^c- 
tonils  nearly  as  long  as  head.    Head  3^;  depth  2^.    D.  VII,1^21j  A. 
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16;  Lat  1.  75.  L.  1  foot.  Maine  to  Gax>e  Hatteras;  rather  com- 
northward. 

rifphana  petciformia  Mitch.  Amer.  Month.  Mag.  ii,  1818, 244:  Palinurua  perei/ormis 
.y,  New  York  Fanna,  Fish.  1842, 118:  Palinuriohthys  p&rciformia  Gill,  Proc.  Acad. 
3ci.  Phila.  1860:  Pammelas  perdformis  Guuther,  ii,  485.) 

Family  LXXVIII.— LAMPRIDID^. 

( The  Opahs.) 

Kiy  ovate,  compressed,  and  elevated,  covered  with  minute,  very 
laons,  cycloid  scales.  Head  small,  rather  pointed.  Month  small, 
iual,  without  teeth,  its  angle  with  slits  in  the  skin  to  permit  the 
on  of  the  jaws,  as  in  Orcynus.  Premaxillaries  protractile.  Opercn- 
K)Des  entire.  Dorsal  fin  single,  very  long,  elevated,  and  falcate  in 
:,  without  distinct  spines ;  anal  long  and  low,  not  at  all  falcate ; 
fins  depressible  in  a  groove;  ventral  fins  thoracic,  but  behind  the 
)ral8,  composed  of  14  to  17  rays;  pectoral  fins  large,  falcate,  their 
3  horizontal;  caudal  fin  moderately  forked,  its  peduncle  short  and 
ler,  without  keel.  Lateral  line  present,  much  archo^l  in  front, 
ichiostegals  G.  Gill-membranes  free  from  the  isthmus.  (Esophagus 
rmed  with  spinous  teeth.  Air-bladder  large,  bifurcate  behind.  Py- 
appendages  very  numerous.  VertebrsB  45.  Fishes  of  large  size 
j^orgeous  coloration,  inhabiting  the  oi>en  Atlantic.  A  single  genus 
one  or  two  species. 

mbrldWj  genus  LamprxSj  Gtinthor  li,  415, 41G.) 

934.~£.A1!IPRI8  Retzins. 

Opahs, 
ua,  Nya  llandluDg,  iii,  91, 1799 :  typo  Zeus  guitatus  Brlinnich  =  Zeua  luna  Gmelin.) 

aracters  of  the  genns  included  above.    (Xain:p6<;^  radiant.) 

L«  §^littatllS  (Briinnich)  Rotz. — Opah;  King-fish;  Sun-fish. 

lor  a  rich  brocade  of  silver  and  lilac,  rosy  on  the  belly;  everywhere 
round  silvery  spots;  head,  opercles  and  back  with  ultramarine  tints, 
and  fins  vermilion;  flesh  red.  Longest  dorsal  ray  shorter  than 
►rals,  which  are  nearly  as  long  as  the  head.  Anal  very  low  in 
,  a  little  higher  behind.  Head  3^;  depth  If.  D.  54;  A.  40;  V. 
■.  Vert.  23+22.  L.  3-4  feet.  (Lowe.)  Atlantic,  occasional  off 
bundland.    One  of  the  most  gorgeously  colored  of  fishes. 

«  guttatus  Briinnich,  Danske.  Selsk.  Skr.  iii,  1788,  398:  Zeus  luna  Gmelin,  Syst. 
^88, 1225:  Lamprisi  luna  GUuther,  ii,  416;  Cuv.  &  Val.  x,  39:  Lampris  lauta  Lowe, 
*««deira,  27.) 
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Family  LXXIX.— CORYPHiENID^. 

(TAe  Dolphins.) 

Body  elon^at^,  compressed,  covered  with  small  cycloid  scales.    Cleft 
of  the  mouth  wide,  oblique,  the  lower  jaw  projecting.    Cardiform  teeth 
iu  the  jaws  and  ou  the  vomer  and  palatine  bones;  a  patch  of  villifonu 
teeth  on  the  tongue;  no  teeth  on  the  oesophagus.     Opercnlar  bones 
entire.    Skull  with  a  crest,  which  is  mnch  more  elevated  in  the  adult 
than  in  the  young.  A  single,  many- rayed  dorsal  fin,  not  greatly  elevated, 
extending  from  the  nape  neitrly  to  the  caudal  fin;  anal  similar,  bat 
shorter;    both  without  distinct  spines;  pectoral  fins  very  short  SLud 
small ;  veutrals  well  developed,  thoracic,  I,  5,  parUy  received  into  a 
groove  iu  the  abdomen ;  caudal  fin  widely  forked.     Lateral  line  present^ 
Gill -membranes  free  from  the  isthmus.    Branchiostegals  7;  no  pseado- 
branchisB.    No  air-bladder.    Pyloric  appendages  very  niuneroos.  Verte- 
brae more  than  10  rf  14.   A  single  genus,  with  six  or  eight  species.    Very 
large  fishes,  inhabiting  the  high  seas  in  warm  regions,  noted  for  their 
brilliant  and  changeable  colors.    To  this  family  belongs  the  Dolphin 
or  Dorade  of  the  ancients,  Coryphwna  hippurm  L. 

{Scombridce:  genus  Coryphcena  GUuthor,  ii,  404-408.) 

935.  CORYPHiENA  Linnaeus. 

Dolphim. 

(Lampugus  C.  &  V. ;  young  or  crestlcss  forms.) 
(LinnsBUSy  Syst.  Nat.:  typo  Coryphcena  hippurua  L.) 

Characters  of  the  genuij  included  above.    The  species  are  not  -*='*^" 


-^« 


known,  having  been  unduly  multiplied  by  authors,    (xopu^aiva^  the  ni»  **^^ 
applied  by  Aristotle  to  Coryphcena  hippurus^  from  xopo^j  helmet;  fa  t 
to  show.) 

715.  C  punctulata  (Cuv.  and  Val.)  Gthr. — Spotted  Dolphin, 

Sea-green,  silvery  below,  with  scattered  black  sxK)ts  on  the  sides  a. 
back ;  a  series  of  distant  rounded  spots  along  the  base  of  the  do; 
fin ;   head  with  brown  stripes.      Body  elongate,  compressed,  taperi 
gently  backwards;    profile  very  convex,  snout  blunt.     Mouth  la 
oblique;  maxillary  reaching  middle  of  orbit.    Pectorals  short,  falca 
ventrals  long  and  rather  narrow.    Eye  large,  neiirly  as  long  as  sn 
Ilead  4j";  depth  about  5.    "D.  51;   A.  25.^    Warmer  parts  of 
Atlantic,  occasional  on  our  coast. 

(Lampugus  punctulatus  Cuv.  and  Val.  iz,  3S7:  GUnther,  ii,  408:  fC^rgpkmM 
L.  Syst.  Nat.) 


78.  LAMPBIDIOi— ^'^^•^HIS. 
.  1.  75.     Ij.  1  foot.    Maine  to  C^»e  Exaems:  tM 
ftrd. 

,rrf iftrmi*  Miteli.  Amer.  Month.  Jfag-  ii.  Ifli-SK ^  J-aimffmrt 
orli" Fauna,  Fish.  ie«,lW!  PtliKmriAaHit  ftmnrnfO^  t^ 
,  1«60:  Pammt!tMftr<if»miiGaillii»s.ii.4Si. 

Family  LXXVIII.— LAMPEILtlLii 
{The  OpaU) 

ite,  compressed,  and  elented.  wwuu:  -wa  ^^b 

cycloid  scales.    Head  sma3i.sa^tc-wmm>.    IH^ 

ittaout  teeth,  its  angle  wiOx  Om-  s  i 

tie  jaws,  as  in  Orcgmn. 

Dtire.    Doml  fln  ain^  tot  1m£.« 

}ut  ^Ustinct  qnnes;  anal  lap  ^  ■ 

epreasible  In  a  graon;  veMittei^ 

jompoaed  of  U  to  17  i^k  y^mtm 

Hjntiil;  eudal  In  a 


;<-<l 

1 ;!:!.) 


ithoat  keoL   Latanl  fat;pi 

■Hth  Hpiuoiu  teeth,  j 
nilAK«»  very  n 
niis  colonitiun,  b 
rr  two  HiHKdM. 


-pinons 

■i-onded 

lass  ob- 

U_^  <',  OP  leas 

sually  not 

..ic  appcnd- 

_os  about  10, 


miam 


.  411.> 

pillar.  (rttTotfimP.) 
']'  Mill  all. 

1*T1£RACL1S,  2.1i>. 


H/ero  PalloH. ) 

*lerate-8ized  cycloid,  lobnto 
fln  very  miicli  clevatod,  f  s- 
(aciiudal,  conipOHCdof  lllilorm 
r. vly  less  than  tbe  total  lenstb 
so  vniiiposeil  of  «!pndcr  friigile 
In'  ryo,  long,  of  4-0  slender  niys. 
i.Mii  very  siuull.     Most  of  the  8po<;ies 
It  llii-  liiiliim  Owan.    {-^rr^sp-:.;  fiu  or  wing; 
indicathi^i:  tin?  double  rows  of  scales  which 
two  vertical  Una.") 
nv.  &  VbI, 

ih  leflectioDS.     Mouth  larger,  ncalen  larger,  and 
tai  stouter  tliau  iu  other apecies.    D. Lll;  A.  LXIV. 


4 
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Coast  of  South  Carolina ;  known  only  from  a  mntilated  BpeciiiieD  4  iiichei 
long,  evidently  the  young  of  some  pelagic  8j>eoie8. 

(Cav.  &  Val.  ix,  368;  Gtinther,  ii,  411.) 

'       Fabaly  LXXXI.— ZENID^. 

(The  Dories.) 

Body  short,  deep,  much  compressed  and  elevated,  naked,  or  covered 
with  minute  scales,  or  with  bony  protuberances.    Teeth  small,  in  narrow 
bands  or  single  series,  on  the  jaws  and  vomer  and  sometimes  on  the 
palatines.     Mouth  rather  large,  terminal,  the  upper  jaw  protrSMStile. 
Eyes  lateral.    Opercles  and  other  bones  about  the  head  often  armetl 
with  spines.    Branchiostegals  7  or  8.    Gill-membranes  little  united,  free 
from  the  isthmus.     Pseudobranchiae  large.    Air-bladder  large.    Gill- 
rakers  usually  short.    Gills  4,  a  slit  behind  the  fourth.    Dorsal  fin  emar- 
ginate,  or  divided,  the  anterior  part  with  strong  spines,  the  posterior 
part  longer ;  anal  fin  with  or  without  spines ;  ventral  fins  thoracic,  their 
rays  I,  5  to  I,  8 ;  caudal  fin  usually  not  forked.    Lateral  line  obscnre, 
unarmed.     Pyloric  CGeca  exceedingly  numerous.    Yertebne  about  32. 
Genera  5;  si>ecies  about  10;  fishes  of  singular  appearance,  inhabiting 
warm  seas. 

{ScombridcPy  group  Cyltina,  Giinther,  ii,  393-396:  Cyttidce  GilQthor,  Intr.  Study  Fie^h. 
450.) 

a.  Scales  miniito  or  wanting;  anal  spines  very  strong;  no  palatine  teeth.     {Zminit.) 
h.  Anal  spines  3;  bases  of  bbtli  dorsals  anued  with  8x>inou8  plates. Zenopsis,  ^37. 


237.~2EI3\OPSIS  Gill. 

(Gill,   Proc.   Acad.   Nat.   Sci.   Pliila.   1832,   123:  type  Zeus  nebuloBW  Temminck  A 
Sclileijel,  from  Japan.) 

Body  ovate,  much  compressed,  without  scales,  not  warty.  Head 
deeper  than  long,  its  anterior  profile  steep.  Mouth  rather  large,  upi)er 
jaw  protraetiloj  teeth  small,  on  jaws  and  vomer,  none  on  the  palatincts. 
Various  bones  of  the  head  and  shoulder  girdle  armed  with  spines. 
Series  of  bony  plates  along  the  sides  of  the  belly  and  the  bases  of  the 
dorsal  and  anal,  each  plate  armed  with  a  strong  spine.  Eye  lar^re, 
placed  high.  Gill-rakers. short.  Dorsal  si)ines  very  strong,  usually  10 
in  number.  Anal  spines  3.  Ventral  fins  long,  mostly  I,  7.  Caudal 
peduncla  slender,  the  fin  not  forked.  Two  or  three  species  known,  difter- 
ing  from  ZenSy  mainly  in  the  presence  of  3  anal  spines  instead  of  4.  Pe- 
lagic.   (C£t>>,  Zeus;  (o</'t^j  appearance.    Zeus  is  from  Cc^Ci  Jupiter.) 
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Vis.  S.  •eeUaUM  (Storer)  Gill. 

Color  silvery,  nearly  plain ;  a  black  lateral  ocellat^  spot  in  life,  dis- 
api>earing  in  spirits.     Body  short,  deep,   compressed.     Skin  wholly 
naked,  except  for  the  bony  bucklers,  which  are  armed  each  with  a  central 
spine  hooked  backwards  and  marked  with  radiating  ridges;  7  bucklers 
along  the  base  of  the  dorsal,  the  5th  and  6th  largest;  2  on  the  median 
line  in  front  of  the  ventrals,  the  second  largest;  one  median  plate,  and 
6  pairs  between  ventrals  and  anal,  and  4  along  the  base  of  the  anal.    Top 
of  the  head  with  ronghish  ridges,  but  without  spines ;  a  spine  at  the 
base  of  each  dentary  bone;  the  broad  maxillaries  each  with  a  supple- 
mental bone;  teeth  nearly  obsolete.    Eye  large,  much  nearer  the  gill 
opening  than  the  tip  of  the  snout.    Gill-rakers  short.    Caudal  peduncle 
very  slender,  the  caudal  fin  short  and  rounded;  pectorals  very  short; 
ventrals  large,  the  rays  I,  6,  the  first  soft  ray  closely  appressed  to  the 
spine;  anal  spines  short  and  stout,  the  soft  rays,  like  those  of  the  dorsal, 
loir;  dorsal  spines  filamentous.    D.  IX,  26;  A.  111,24.    Pelagic;  one 
specimen  taken  9t  Provincetown,  Mass.    (Description  from  the  original 
type.) 

{Zeiu  ocellatus  Storer,  Proc.  Bos.  Soc.  Nat.  Hist,  vi,  888;  Gill,  1.  c.) 

« 

Family  LXXXII.— BERYCID^. 

{The  Squirrel  jUlies.) 

Body  oblong  or  ovate,  compressed,  covered  with  very  strongly  ctenoid 
or  si)iuou8  scales.  Head  with  large  muciferous  cavities,  covered  by  thin 
skin.  Eye  lateral,  usually  large.  Mouth  more  or  less  oblique.  Pre- 
Hiaxillaries  protractile ;  maxillary  rather  large,  usually'  with  a  supple- 
mental bone.  Bands  of  villiform  teeth  on  jaws,  and  usually  on  vomer 
and  palatines.  Opercular  bones  usually  spinous ;  frequently  every  mem> 
brane  bone  of  the  head  strongly  sen-ated.  Branch iostegals  mostly-  8. 
Gill-membranes  separate,  free  from  the  isthmus.  Gills  4,  a  slit  behind 
the  fourth.  PseudobranchiaB  present.  Gill-rakers  moderate.  Cheeks 
aDd  opeicles  scaly.  No  barbels.  Dorsal  fin  long  or  short,  usually  with 
strong  spines ;  anal  with  2-4  spines ;  ventral  fins  thoracic,  usually  I,  7, 
tlie  number  of  rays  greater  than  1, 6 ;  caudal  fin  usually  forked.  Pyloric 
coeca  numerous.  Genera  5-6;  species  about  50.  Bough-scaled  and 
brightly  colored  fishes  of  the  warm  seas;  two  species  straying  to  our 


458      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOOY — ^IV. 

coast.    Many  of  them  inhabit  considerable  depths  in  the  ocean.    The 
youDg  often  difler  widely  in  appearance  &om  the  adnlt. 

(BerycUkd  GiinthQTf  i,  8-^;  exclusive  of  certain  genera.) 
a.  Dorsal  fin  continuoos,  the  spinous  part  short ;  anal  spines  3 ;  abdomen  serrated. 

HOPLOSTBTHCS,  SJ38. 

aa.  Dorsal  fin  deeply  emarginate,  the  spinous  part  long ;  anal  spines  4. 

HOLOCEKTBUSy  2S9. 

938.— HOPLOSTETHUS  Cnv.  A  Val. 

(Cuvier  &  Yaloncionnos,  Hist.  Nat.  Poiss.  iv,  469,  1829 :  type  HoplosiethM  wudUerra- 
neus  Cuv.  &,  Val.) 

Body  sliort  and  deep,  mnch  compressed.    Head  short,  compressed, 
very  blunt  anteriorly,  deeper  than  long,  with  very  conspicuous  mucon^ 
cavities.    Eye  very  large.    Mouth  very  oblique^  the  jaws  equal  whet^ 
the  mouth  is  closed.    Maxillary  long,  broad  behind,  with  a  distinct  so^^ 
plemental  bone,  which  reaches  the  posterior  border  of  the  eye.    Tce^i 
very  Une,  villiform,  on  jaws  and  palatines,  none  on  the  vomer.    Sitli. 
orbital  with  radiating  ridges  and  a  few  spines;  a  vertical  ridge  ODtlie 
tcont  of  the  opercle.    Opercle  little  developed,  its  spine  small  or  obso- 
lete; a  strong  spine  at  the  angle  of  the  preopercle;  the  long  verti<»il 
limb  of  the  preopercle  finely  serrated.     Gill-membranes  separate,  fr^ 
from   the  isthmus.     Branchiostegals  8.      Scales  moderate  or  sm&^Hi 
ctenoid;  lateral  line  present,  its  scales  enlarged;  abdomen  with  aseric* 
of  bony  plates  each,  ending  in  a  retrose  spine.    Dorsal  fin  continuo*^ 
short,  the  spines  gnuluated,  C  in  number;  anal  with  3  graduated  spii*^^*' 
e;iudal  forked,  its  rudimentary  niys  spinous;  jiectorals  low, rather  lo*^ S 
ventnils  1,  C,  rather  short.   Air-bladder  simi)le.    Pyloric  cceca  numer^*^' 
Vertebne  114-15.    Deep-sea  fishes.    (o'r>l»*c,  armed ;  areOo^j  breast.) 

719.  H.  niediterraneus  C.  &  V. 

Silvery,  n>sy  in  life ;  fins  scarlet,  peritoneum  and  inside  of  mo 
black.  Eye  very  large,  much  longer  than  snout,  forming  about  one-tt«-  * 
the  length  of  head.  AlHlominal  plates  1>-13  in  number.  Body  above«^*  ^ 
very  small  n)upiiish  si*ales ;  sides  nearly  or  quite  naked  (in  the  yo^"*-  * 
example  seen),  scaly  in  the  adult.  Pectorals  reaching  first  soft  ni^"' 
anal:  ventrals  ti>  vent:  fins  rather  low.  Head  2h\  depth  IJ.  D.  ^ 
H>:  A.  Ill,  S:  Lat.  1.  L*S.  Length  of  specimen  3  inches,  lately  dretl^^ 
by  the  T.  S.  Fish  Commission  oft' ChesaiH\ike  Bay.  Coasts  of  Sout  1a  c?ri 
Eun>pe. 

(C.  «1  V.  iv.  4J!):  GUnther.  i.  l>:  TraMcktkyt  ipcckmu  Lowe,  Fish.  Madein,  631.; 
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SI39.— HOLOCENTBUS  Bloch. 
Squirrel-fishes. 

{Bhynckichthya  Cav.  &,  Val. ;  youug.) 
loch,  AnsL  Fisclio,  iv,  Gl,  abont  1787 :  type  Holooemtnu  §ogo  Blooh.) 

iblong,  moderately  compressed,  the  veutral  outline  nearly 
the  back  a  little  elevate<ly  the  tail  very  slender.  Head  oom- 
larrowed  forward.  Opercalum  with  a  strong  spine  above, 
ich  the  edge  is  sharply  serrated }  a  strong  spine  at  the  angle 
rcle.  Orbital  ring,  preorbital,  preopercle,  interopercle,  sab< 
cciput,  and  shoulder  girdle  with  their  edges  sharply  serrate, 
lall,  terminal,  the  lower  jaw  projecting  in  the  adult;  in  the 
hich  constitute  the  supi>osed  genus  Bhynchichthya)^  the  snout  is 
duced.  Maxillary  broad,  striate,  with  a  supplemental  bone, 
ssively  large.  Scales  large,  closely  imbricated,  the  posterior 
rongly  spinous.  Lateral  line  continuous.  Dorsal  deeply  emar- 
le  spines  usually  11,  depressible  in  a  groove ;  soft  dorsal  short 
•y  anal  with  4  spines,  the  first  and  second  quite  small,  the  third 

and  strong,  the  fourth  smaller;  caudal  widely  forked;  both 
h  the  rudimentary  rays  spine-like ;  ventrals  large,  I,  7,  the 
y  strong.    Species  numerous,  remarkable  for  the  development 

spines  almost  everywhere  on  the  surface  of  the  body.  (oA«7, 
livTpovy  spine.) 

^entacantlias  (Bloch)  Vaill.  &,  Boo. — Sjuirrel-flsh. 

bright  red,  with  shinins:  longitudinal  streaks;  fins  not  black, 
nail,  the  maxillary  scarcely  reaching  middle  of  orbit.  Soft 
high  a.s  the  body ;  ventrals  much  longer  than  pectorals,  reach- 
Head  3^  in  length;  depth  3^.  Eye  about  2.J  in  head.  D. 
V.  IV,  10 ;  V.  I,  7;  Lat.  1.  50.  Yertebraj  11  +  l(>.  Coeca  25. 
lies ;  accidental  on  our  coast ;  once  taken  at  Newport,  R.  I. 
;ht  color  and  nervous  darting  motions  rendering  it  one  of  the 
ipicuous  denizens  of  the  rock-pools.  The  local  name  refers  to 
ting  noise  uttered  by  them,  which  resembles  the  bark  of  a 
{Goode.) 

H  pentaoanihus  **  Bloch,  Ansl.  Fiache,  iv,  40,  taf.  225 :  Holocentrus  sogo  Bloch, 
JO,  iv,  (51,  taf.  2:12:  Perca  rufa  Walbaura,  Artedi,  JPisc.  1792,  351;  Holo- 
gipinne  Giinther,  i,  28;  Vaillant  &  Bocourt,  Miss.  Sci.  au  Mox.  144.) 


'Opercula  squamosa.    Aut«riora  5  spinis  pone  horrida."    (Block.) 
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Family  LXXXIII  (a).— APHREDODERIDJE. 

( Tlie  Pirate  Perches.) 

• 

Body  oblong,  elevated  at  the  base  of  the  dorsal,  compressed  behind, 
the  head  thick  and  depressed,  the  profile  concave.    Caadal  pedoode    i 
thick.    Mouth  moderate,  somewhat  obliqae,  the  lower  jaw  projecting; 
maxillary  reaching  to  anterior  border  of  the  eye.    Teeth  in  villiform 
bands  on  jaws,  vomer,  palatines,  and  pterygoids.    Premaxillaries  not 
protractile;    maxillaries  small,  without  evident   supplemental  bone. 
Preopercle  and  preorbital  with  their  free  edges  sharply  serrate;  opercle 
with  a  spine.    Bones  of  skull  somewhat  cavernous.    Sides  of  the  head 
scaly.     Lower   pharyngeiils   narrow,  sieparate,  with  villiform  teeth.    1 
Gill-membranes  slightly  joined  to  the  isthmus  anteriorly.    Gill-rakera 
tubercle-like,  dentate.    Pseudobranchiad  obsolete.    Gills  4,  a  small  dit    . 
behind  the  fourth.     BrancbiostegaLs  G.     Scales   moderate,  strongly    i 
ctenoid,  adherent.    Lateral  line  imperfect  or  wanting.    Vent  always  an-    ^ 
terior,  its  position  varying  with  age,*  from  just  behind  the  ventral  Una 
in  the  young,  to  below  the  preopercle  in  the  adult.    Dorsal  fln  single, 
median,  high,  with  but  3  or  4  spines,  which  are  rapidly  graduated,  the 
first  being  very  short.    Anal  small,  with  2  slender  spines;  ventral  flus 
thoracic,  without  distinct  spine,  the  number  of  rays  usually  7;  caudal 
fin  rounded  behind.    Air-bhulder  simple,  large,  adherent  to  the  walls 
of  the  abdomen.    Vertebne  14  +  15.    Pyloric  coeca  about  12.    A  single 
genus,  with  probably  but  one  species.    Confined  to  the  United  States. 

{Jpkredoderida;  Gtiuther,  i,  271.) 

940,— APHREDODERUS  Le  Sueur. 
Pirate  Perches, 

{U>  Sueur;  Cuv.  &  Val.  Hist.  Nat.  Poins.  ix,  445,  IS33:  type  Jpkrtdoderiu  gihbo9»*  ^ 
^ueiiT  =^ ScolopsU  fnayaHMS  GilIi:lIU8.^ 

Characters  of  the  genus  indudeil  above,  (a^oito^^  excrement;  ^^Z'^' 
the  thn>at,  from  the  position  of  the  vent:  hence  more  correctly  J^i?^ 
doderus.) 

7;il«  A.  sayanns  ^Uilliams)  EK»Kay. — Pimh-  Ptrck. 

Ct>lor  dark  olive,  i>rofasi*ly  spec»!ded  with  dark  points  which  o^ 
make  blarkish  stnniks  along  n>ws  of  scales:  two  blackish  bars  at  tF^* 
of  oaudaU  l>etween  which  is  a  light  bar.    Head  3:  depth  3.    D.  III^ 


*  This  siugular  fact  was  fi»t  noticed  by  Profeiaor  8.  A.  FoH 


83.   ELASSOMATIDiE — ELA8S0MA.  4GI 

A.  U,  G;  V.  7;  B.  Gj  Lat.  1.  47-58.  L.  5  inches.  Sluggish 
d  bayous  from  New  York  coastwise  to  Louisiana^  and  through- 
ississippi  Basin  in  lowlands  and  streams  with  allnvisd  bot- 
Uy  abundant,  variable.  The  singular  variations  in  the  posi- 
vent  have  given  rise  to  several  nominal  species  and  a  uomi- 

ayanua  GilliamSy  Joum.  Acad.  Nat.  Sci.  Phila.  iv,  81:  Aphredoderus  gibbo- 
c,  448:  Stemotremia  iaolepia  Nelson,  Bull.  Ills.  Nat.  Mas.  i,  39, 1876:  Aphro- 
(jiiM  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877, 60:  Aaternotremia  mesotrema 
.  U.  S.  Nat.  Mu8.  X,  r>2:  Aphododerua  isolepis  Jordan,  Man.  Vort.  od.  2,  241); 
71.  For  de^ription  of  variations  in  tbo  position  of  the  vent,  see  Jordan, 
t>.  Nat.  Hist,  ii,  49,  1878.) 

'amily  LXXXIII  (6).— ELASSOMATID^. 

(Tlie  Elasaomea,) 

»long,  compressed,  covered  with  rather  large,  cycloid  scales, 
ill,  terminal,  the  lower  jaw  projecting ;  both  jawtj  with  rather 
ic  teeth  in  few  series ;  no  teeth  on  vomer  or  palatines;  upper 
>rotractile.  Bones  of  head  with  entire  edges.  Cheeks  and 
;al3'.  Gill-membranes  broadly  united,  free  from  the  isthmus; 
tubercle-like.  Lower  pharyngeals  narrow,,  separate,  with 
h.  Branchiostegals  apparently  5.  Lateral  line  obsolete, 
lal.  Dorsal  Hn  single,  small,  with  about  4  spines;  anal  with 
ventrals  thoracic  I,  6;  caudal  rounded.  Pseudobranchioe 
rtebrsB  24.  One  species  known,  a  very  singular  little  fish, 
)  smiillest  known,  inhabiting  the  fresh  waters  of  the  United  { 

termediate  between  the  Aphredoderidce  and  Centra rchidw.  j 

\ 

241.— EliASSOIVIA  Jordan.  ; 

It 

(• 


Ii 


II 


11.  U.  S.  Nat.  Mas.  x,  50,  1877 :  typo  Elaaaawa  zonaia  JoTdan  ) 

ers  of  the  genus  included  above.    [iXaaadmiiaj  a  diminution.)  ii 

[>B)atUBn  Jordan.  ^  k 

ivo  green,  everywhere  finely  punctulate;  sides  with  about  { 

allcl  vertical  bands  of  dark  olive,  about  equal  in  width,  nar-  ii: 

n  the  eye ;  the  bands  about  as  wide  as  the  pale  interspaces ;  J 

ous  roundish  black  spot,  nearly  as  large  as  the  eye,  on  the  j 

above  the  axis  of  the  body,  under  the  beginning  of  the  '^. 
►ft  iins  faintly  barred;   a  blackish  bar    at    base  of  caudal, 

ng,  compressed,  the  nape  rather  broad  and  depressed.    Head  : 

forward.    Eye  large,  3  in  head.    Mouth  small,  oblique,  the  \ 


*■ 

•^ 


•  :  1   ■ —    - 


._T. 
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'-t'-ri-r^  -.in*;-    T*iwli  in  jaws  stoot,  conical,  slightly 

i^--  T^xT"-.      Z**.:  3:  depth  3J.      D.  IV,  10;  A.  lU, 

—  1:^      -  1;  ni:i«ts.    Smallest  of  onr  spinons-n.ved 

'-z^zzm  f^-ttuLf  And  bayous,  from  Soath  IlliDois  to 

"-r.  X--.  :•    :^TT:  JtirOan.  Mmn.  Vert.  ed.  2,248:  Joidaa, 
-    "     'L.-  --T. .  r.  S.  Xar.  Mus.  iii,  18S0,5C0.) 

j.mj-  i~:z:t_4:extrarchid^« 

r-  -r:  M-i  ijsi*!-  v-j.  "iin  ":i>i7  izort  or  less  shortened  and  compressed; 
'M'.  :'.'^i  r^.^  t.  •.  't  i.iii  'TtfloT  -Li*  axis  of  the  bod3'  nearly  equally  devel- 
^..♦r*:-   i/.'i   :■  rr-'>7:*.(n:  ^r  :•>  e-ch  other,  and  the  pseadobrauchise  im- 
-,.r-u..-      n-i^l  :i.ci"r»^SfiL     3Ioath  terminal,  large  or  small.     Teeth 
..I  —^I.:'.rni     .i:*!?.  riir  ocLrer  slightly  enlarged,  without  canines;  teeth 
l^y-rH-.r,'.  '.r.  :.r  ::n;*:L-lI;iri;:55.  lower  javr,  and  vomer,  and  usually  on  pala- 
z:z.*'.r^  ^hr*:-,  -*.:ii  .■:i::i«..>  on  rongue,  pterygoids,  and  byoid.     Premaxilla- 
nr.**  procriii.-rll*; :   in^i.iilLiry  with  a  supplemental  bone,  which,  in  one 
;r>?na'f,  is  M)ci»rrli3fr:>  minute  or  o'!::.oIete.     Preopercle  entire  or  some- 
^L:ir  ^.-rrire:  r.ji^rvl*.-  ••adin;:  in  two  flat  points  or  prolonged  in  a  black 
flip  ar  til  •  iini:!*-.    Prvorbiral  sliort  and  deep;  first  suborbital  uarrovr, 
r'ae  m.ixillaiy  not  .slii»pini^  under  its  edge,    (xills  4,  a  slit  behind  the 
fi;uith.      PsL'iidubranebiie  small,  almost  glandular,  nearly  or  quite  tw- 
enfd  by  skin.    Gill -mombranos  separate,  free  from  the  isthmus.     Bnin- 
ehiostogals  0  or  rarely  7.     Gill-rakers  variously  formo<l,  armed  v.'ith 
s:uall  teeth;    lower   j)haryngeal  bones  separate,  their   teeth  eonie  or 
sometimes  paved.    Cheeks  and  opercles  scaly.    Botly  fully  scnled,  the 
s.-ales  usnnlly  not  strongly  ctenoid,  rarely  cycloitl.     Lateral  line  present, 
usually  complete.      Dorsiil  fins  confluent,  the  spines  0-13  in  number 
(usually  10),  dcpressible  in  a  shallow  groove:  anal  spiuos  ;5-l>.      Intes- 
tinal canal  short.     Pyloric  caH»a  5-10.    Vertebne  about  30.    (*olonition 
usually   brilliant,  chiefly  greenish.     Sexes  similar:  changes  with  age 
often  great.     Fresh- water  fishes  of  Xorth  America:  genor.i  10:  si^ecies 
about  -0,  ft)rining  one  of  the  most  characterNric  feiiitures  of  our  li:Jh 
fauna.     .Alany  of  the  siKvies  build  nests,  wh^h  they  detVntl  with  marh 
courage.    All  aiv  caniivon>as,  vonieioiis*  :i::'I  j-j^niy.    Ail  axe  valuetliW 
food  in  direct  pmportiou  to  the  sijc  wliicli  :^.^-y  irtjin. 

*  Wi;  an.'  i:iiK'!':.  il  to  Mr.  C'j:-.^  l-  M;a-:;.  •  t  -'.  -  -«:  -^*  >tii»  -^cixiii^  of  this  £uuIt, 
ill  th.;  .-ulvancc  of  tli.  i>i:M:.m::"U  ■■i  x  UiOii-xra^-a  .-i  :io  ,-wup. 
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This  is  a  very  natural  and  peculiar  group,  but  its  claim  to  recognition 
^1^  wm  a  distinct  &mily  is  questionable,  as  the  only  character  o^  importance 
^  'Which  separates  it  from  Serranidce  is  the  rudimentary  character  of  the 

pMmdobranchise.    There  is  a  strong  analogical  resemblance  between 

the  CeiUrarehid€e  and  the  Cichlidce. 

{PiereUUBj  groap  Grgsiinay  pt.  GUnther,  1,  256-261.) 

m^  I>omil  fin  scarcely  larger  than  anal ;  gill -rakers  very  long  and  slender. 

6.  Spinous  dorsal  longer  than  soft  part,  the  spines  about  12;  anal  spines  usually  8. 

*  Cextrarchus,  242. 
M.  Spinous  dorsal  shorter  than  soft  part,  the  spines  5-8,  anal  spines  6. 

POMOXTS,  243. 
[    0C  Dorsal  fin  much  larger  than  anal ;  gill-rakers  shorter. 
^  e.  Body  comparatively  short  and  deep;  dorsal  fin  not  deeply  divided. 

d.  Tongue  and  pterygoids  with  teeth ;  mouth  large. 
e.  Scales  ctenoid ;  caudal  emarginate. 
/.  Operculum  emarginato  behind;  anal  spines 5-7. 

g.  Branchiostegals  7 Archoplitrs,  244. 

r^  gg,  Branchiostegals  6 Ambloplites,  245. 

ff.  Operculum  ending  in  a  black  convex  process  or  flap ;  anal  spines  3. 

ClL£N0BKYTTU8,  246. 


\ 


f .  ee.  Scales  cycloid ;  caudal  fin  convex Acanth archu8,  247. 

d.  Tongue  and  pterygoids  toothless;  mouth  small. 

h.  Caudal  fin  convex ;  operculum  emarginate  behind, 
t.  Dorsal  fin  continuous;  dorsal  spines  normally  9;  anal  spines  3. 

Enneacanthus,  248. 
ii.  Dorsal  fin  angulated,  some  of  the  middle  spines  higher  than  the 

posterior  ones;  dor-al  spiues  10;  anal  3 Mesooonishus,  249. 

hh.  Caudal  fin  emarginate;  operculum  prolonged  behind  in  a  convex 

process  or  flap,  which  is  always  black Lepomis,  250. 

ee.  Body  elongate;  dorsal  fin  low,  deeply  emarginate;  mouth  large;  caudal  emar- 
ginate  MiCROPTERUS,  251. 

242.— CENTRARCHUS  Cuvier  &  Valenciennes. 
(Cavier  &  Valenciennes,  Hist.  Nat.  Poiss.  iii,  62, 18i9:  type  Ldbrus  iridetu  Lac6pMe.) 

Body  short  and  deep,  compressed.  Mouth  moderate,  the  lower  jaw 
ibe  longer;  maxillary  with  a  well-developed  supplemental  bone.  Teeth 
on  vomer  and  palatines.  Ox)ercle  emarginate  behind.  Gill-rakers  seti- 
fonn,  very  long,  finely  dentate,  in  large  number  (20-30  of  the  large  ones). 
Fins  large;  the  dorsal  and  anal  fins  about  equal  in  extent,  the  soft  por- 
tion of  the  latter  longest  and  most  posterior,  the  two  fins  being  obliquely 
opi)08ed;  dorsal  fin  with  the  spinous  part  longer  than  the  soft  part,  of 
about  12  spines,  which  are  not  rapidly  graduated;  anal  fin  with  about 
8  spines.  Srijxlos  large,  not  strongly  ctenoid,  (xevr/oov,  spine;  apxo<;^ 
anus,  from  the  development  of  the  anal  spines.) 

Y98.  C.  macroptcrns  (Lac.)  Jor. 

Body  ovate,  strongly  compressed.     Head  small.    Month  moderate, 
very  oblique,  the  maxillary  reaching  pupil.    Preopercle  and  ^T%^t^\\^ 
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finely  serrate ;  5  or  6  rows  of  scales  on  cheek.  Fins  high ;  ventral  spine 
reachinp^  beyond  the  vent.  Mandible  about  half  the  length  of  the  head. 
Color  green,  with  series  of  dark-brown  spots  on  sides,  below  lateral  line, 
forming  interrupted  longitudinal  lines;  belly  yellowish;  a  dusky  oper- 
cular spot;  fins  with  reddish  or  brownish  markings;  the  dark  colon 
on  vertical  fins  forming  reticulations  around  paler  spots;  coDspicooos 
ocellated  black  spot  usually  present  on  last  rays  of  dorsal  fin,  espediHy  | 
distinct  in  the  young,  disappearing  with  age.  Head  3|;  depth  2.  D. 
XI  or  XII,  12 ;  A.  VII  or  VIII,  15 ;  scales  5-44-14.  L.  6  inches. 
ISTorth  Carolina  to  South  Illinois  and  southward;  abundant  in  lowlaod 
streams. 

(Lahrue  nuieroplerua  Lac^pbdey  Hist.  Nat.  Poiss.  iii,  447,  1802^  Jordan,  Ball  U.S. 
Nat.  Mus.  X,  30:  Labrua  irideua  Lac^p^de,  Hist.  Nat.  Poiss.  iv,  716,  1802:  Centrmtka 
irideus  Holbr.  Ichth.  S.  C.  I860,  18:  Centrarchus  irideu$  Gttnther,  i,  257:  Ce»tnnka$ 
irideua  Jordan,  BaU.  U.  S.  Nat.  Mus.  x,  30.) 

248.— POMOXY8  Rafincsque. 

Crappies. 

(PomoxU  Rafinesqne,  Jonm.  Acad.  Nat.  Sol.  Phila.  i,  417, 1818:  type  PoMOxia  ammltrk 
Raf.) 

Body  more  or  less  elongate,  strongly  compressed,  the  snout  projeeting* 
Mouth  large,  oblique ;  maxillary  broad,  with  a  well-developed  supple- 
mental bone.    Teeth  on  vomer  and  palatines ;  few  or  tione  on  tongue. 
Lower  pharyngeals  narrow,  with  sharp  teeth.    Gill-rakers  long  anA 
slender,  numerous.    Opercle  emarginate ;  preopercle  slightly  dentate. 
Scales  large,  moderately  ctenoid.    Fins  large,  the  anal  larger  than  tbe 
dorsal,  of  6  spines  and  about  17  rays ;  dorsal  with  6-8  graduated  spinel 
the  spinous  dorsal  shorter  than  the  soft  part;  caudal  fin  emarginate 
Branchiostegals  7.     (-cD/ia,  opercle ;  «Cf  ?,  sharp;  the  opercle  ending  i^ 
two  flat  points  instead  of  an  '*  ear-flap.") 

a.  DorHal  spiues  0.     (Pomoxya,) 

T24.  P«  nnnulnris  Raf. — Crappie;  Bachelor;  Ke\o  Light;  CampheJWe. 

Body  elongate.    Head  long,  the  profile  more  or  less  strongly  S-shaped, 
owing  to  the  projecting  snout,  depressed  occipital  region,  and  very 
prominent  thickened  ante-dorsal  area.    Mouth  very  wide,  the  maxillary 
reaching  past  the  pupil.    Scales  on  cheeks  in  4-5  rows.    Eye  large,  ^ 
ill  head.    Color  silvery  olive,  mottled  with  dark  green,  the  dark  marks 
chiefly  on  the  upper  part  of  the  body  and  having  a  tendency  to  form 
narrow  vertical  bnrs;  dorsal  and  caudal  fins  marked  with  green;  wwU 
fin  pale,  nearly  plain.    Fins  very  high,  but  lower  than  in  P.  tfti^mieL 
Head  3;  depth  2 J.    D.  VI,  15 •,  A.  VI,  18 ?  Lat  1. 36-48.    L.13todiefc 
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Mississippi  Valley,  &c.;  abundant  sonthward,  chiefly  in 
reams ;  valued  as  a  food-fish. 

3,  Amor.  Monthly  Mag.  1818, 41 ;  Raf.  Jonm.  Acad.  Nat.  Sci.  Phila.  1818, 
tlu  Oh.  1820,  33;  Jordan  ^  Copeland,  Proc.  Acad.  Nat.  Sci.  Phila.  1876 : 
rtiUf  hrevioaudoj  tHtermeditUj  And  protacanth us  Gill,  Proc.  Acad.  Nat.  Sci. 
4-66:  CtntrarckuanitidusG\hitlieT,i,2o7.) 

ines  7  or  8.    {Hyperiatiut  *  Gill.) 

Aroides(Lac.)Grd. — Calico  Bass;  Grass  Bass;  Barfish;  Slrawherry  Bass» 

ODg,  elevated,  much  compressed.  Head  long,  its  profile  not 
shaped;  the  projection  of  tbe  snout  and  ante-dorsal  region 
[)ression  over  the  eye  being  less  marked  than  in  P.  annularis. 
Her  than  iu  P.  annularis^  the  maxillary  reaching  about  to  the 
Ige  of  pupil,  the  mandible  shorter  than  pectorals.  Scales  on 
rows.  Fins  very  high ;  anal  higher  than  dorsal,  its  height 
in  length  of  body.  Color  silvery  olive,  mottled  with  clear 
y  the  dark  mottlings  gathered  in  irregular  small  bunches,  and 
e  whole  body ;  vertical  fins  with  dark  olive  reticulations  sur- 
ale  spots;  the  anal  marked  like  the  dorsal ;  a  dusky  opercular 
d  3 ;  depth  2.  D.  VII  or  VIII,  15;  A.  VI,  17  or  18 ;  Lat.  1. 41. 
s.  Great  Lakes  and  Upper  Mississippi  Valley  to  New  Jersey, 
ard  to  Florida  and  Louisiana ;  chiefly  in  lowland  streams  and 
ludsome  fish,  valued  as  food.  k 

\ro\des  Lac6p.  Hist.  Nat.  Poiss.  iii,  1802,517;  and  iv,  717:  Centrarchus  n 

k  V.  iii,  8,  1829:  Centrarchus  hexacantkus  C,  &  V.  vii,  458, 1831 :  Centrar-  Ji 

hus  GUnther,  i,  257:    Pomoxys  hexacanihus  Holbrook,  Ichth.  S.  C.  29:  f 

maculatus  Jordan,  Man.  Vert.  ed.  2,  247,  and  Bull.  U.  S.  Nat.  Mus.  x,  37,.  J 

iharus  nigromaculatus  Lo  Suenr  MSS.,  noticed  by  C.  &  V.  iii,  8.)  t 

b 

244.— ARCHOPI.1TE8  Gill.  I 

It 
c.  Nat.  Sci.  Phila.  18S1,  165:  typo  Centrarchus  interruptus  Gfrard.)  ^ 

ong,  compressed,  the  back  elevated.    Mouth  large,  oblique^  ■ 

naxillary  with  a  well  developed  supernumerary  bone.    Teeth  ' 

mer,  palatines,  tongue,  and  pterygoids ;  lingual  teeth  in  two  < 
haryngeal  teeth  pointed.    Gill-rakers  long  and  strong,  com- 
imerous,  about  20  in  number,  some  of  them  on  the  upper  por- 

ircli.    Brancliiostegals  7.    Operculum  emarginate,  the  lower  j 
I  the  larger,  striate,  the  ridges  terminating  in  small  spines; 

interopercle,  subopercle,  suborbital  and  preorbital  with  their  f 

;es  conspicuously  serrate ;  dentaries  and  preopercle  with  large  ;• 

depressions  or  )>its.    Dorsal  fin  with  about  13  spines;  anal  \ 

r.  Journ.  Sci.  Arts,  1834,  92 :  type  Cenirarchu*  hcxaoanthus  C.  &  V.  (ynrfp^  \ 

'(Bail.) 

Nat.  Mu8.  No.  16 30 
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usually  with  7  spines.    Caudal  emarginate.     Scales  8tim 
California,    {ap^o^^  anus;  o7;ienj?,  armed.) 

T96.  A.  iiiterruptus  (Grd.)  GUl.-Sacramento  Perch. 

Body  oblong-ovate^  compressed,  the  back  cousiderablj  A 
riorly,  depressed  over  the  eye,  the  snout  projecting  at  an  an 
terminal,  very  large,  the  maxillary  very  broad,  extending  b 
Eye  very  large,  4  to  5  in  head.  Scales  on  cheek  in  aboat 
Dorsal  spines  rather  low,  strong;  anal  spines  similar.  P< 
barely  reaching  anal.  Color  blackish  above,  sides  silvery 
seven  vertical  blackish  bars,  irregular  in  form  and  position 
less  interrupted ;  a  black  opercular  spot ;  fins  nearly  plai 
depth  2.}.  D.  XIII,  10;  A.  VII,  10;  scales  about  7-51-14. 
Sacramento  and  San  Joaquin  rivers;  abundant;  the  onl; 
percoid  west  of  the  Eocky  Mountains. 

(Centrarchiia  interruptus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854. 
intcrruptus  Girard,  U.  S.  Pac.  R.  B.  Surv.  Fish.  10 :  CentrarchmM  imUr 
if  257:  CcHtrarchus  maculosua  AyreSf  Proc.  Cal.  Acad.  Nat.  Sci.  i,  m(>4,  i 

945.— AMBIiOPI^ITES  Rafiueaqne. 

RocJc  Bass. 

(Rafinesqiio,  Iclitli.  Oh.  1S20,  33:  type  LepomU  ictheloides  Raf.=sBmfiaiii 

Body  oblong,  modenitely  elevated,  compressed,  Mou 
broad  maxillary  with  a  well-developed  sui)plementsil  bon 
projecting.  Teeth  on  vomer,  palatines,  tongue,  and  pteryg 
teeth  in  a  single  patch ;  pharyngeal  teeth  sharp.  Branc 
Opercle  ending  in  2  flat  points ;  preopercle  serrate  at  its 
membrane  bones  chiefly  entire.  Gill-rakers  rather  long 
dentate,  less  than  10  in  number,  developed  only  on  the  1 
of  the  arch.  Scales  large,  somewhat  ctenoid.  Dorsal  fin 
developed  than  the  anal  fin,  with  10  to  11  rather  low  spines 
normally  6.    Caudal  fin  emarginate.    (a.a^^^o?,  blunt;  OtzI 

T9Y*  A«  mpestris  (Raf.)  Gill. — Common  Roclc  Bass;  Bed-Eife ;  Gog, 

Body  oblong,  moderately  compressed.  Head  large,  the 
depressed  above  the  eye.  Mouth  large,  the  maxillary  € 
opposite  posterior  part  of  pupil.  Eye  very  large,  3J  in 
rakers  few,  about  10  developed.  Scales  on  cheeks  in  6  to  8 
or  6  near  its  angle.    Color  olive  green,  brassy- 

ttling ;  the  young  iri'egularly  barred  and  bl 
Lit  with,  a  dark  spot  on  each  scale,  these  fbi 
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mpM  black  stripes;  a  black  opercular  spot ;  dark  mottlings  on  the 
soft  dorsal,  anal,  and  caadal.  Head  2|  ^  depth  2-2},  D.  XI,  10;  A. 
VI,  10 ;  scales  about  $-30-12.  Coeca  7.  Vert  14  +  18.  L.  12  inches. 
Yermont  to  Great  Lake  region  and  Manitoba,  south  to  Louisiana ;  very 
gbondant  west  ot  the  Alleghanies. 

{Bodianui  rupettria  Raf.  Am.  Monthly  Mag.  1817, 1*20:  Centrardius  aneus  C.  &  V.  iii, 
81 :  Ceitirarchma  asneus  Gttnther,  i/256;  Jordan,  Man.  Vert.  ed.  2,  237:  Amblaplite9  oavi- 
/VnMCope,  Journ.  Acad.  Nat.  Soi.  Phila.  1858, 217,  is  probably  a  yoang  specimen  of  this 
^eoicis.*) 

946.— CHJBHrOBRYTTITS  GUI. 

Warmoutlhs. 

(CaUiunu  Ag.  not  of  Raf.) 

(OiD.  Amer.  Jonni.  Sci.  Arts,  1864,  92 :  tyi>e  CdlUurus  melanopa  Grd.  =r  Powioiis  guloaui 
Cnv.  &,  Val.) 

This  genus  has  the  general  form  and  dentition  of  Ambloplites  with  the 
MniTex  opercle,  10  dorsal  and  3  anal  spines  of  Lepomis.  Preopercle 
entire.  Branchiostegals  6.  Caudal  fin  emarginate.  Scales  weakly 
etenoid.    (;^a{vcu,  to  yawn ;  Bryttus^  i.  e.  Lepomia,) 

i.  DoFBal  beginning  above  the  opercular  spot. 

79S.  €•  anlislius  McKay.— Go^/720  Eue. 

Sody  heavy,  deep  and  thick,  stouter  and  less  elongate  than  in  the 
next    Head  deep.    Mouth  large,  the  maxillary  reaching  nearly  to  pos- 
terior margin  of  the  eye;   the  supplemental  bone  strong.    Scales  on 
cheeks  in  7  or  8  rows.    Opercular  flap  broad.    Eye  small,  4 J  in  head ;  pre- 
opercle and  mandible  with  large  mucous  pits.    Dorsal  beginning  directly 
over  the  opercular  spot,  which  is  above  base  of  pectoral ;  spines  of  dor- 
sal very  stout,  the  longest  as  long  as  from  snout  to  middle  of  eye.    Color 
in  life  dark  olive-green  above ;  sides  greenish  and  brassy,  with  blotches 
oC  i)ale  blue  and  bright  copi)ery  red,  the  red  predominating ;  belly  bright 
brassy  yellow,  profusely  mottled  with  bright  red ;  lower  jaw  chiefly 
yellow;  iris  bright  red ;  opercular  spot  as  large  as  eye, black,  bordered 
^th  copper  color;  3  or  4  wide  dark  red  bands  radiating  backwards 
from  eye  across  cheeks  and  opercles,  separated  by  narrow  pale  blue  inter- 

*'i.dftH/r(m«  Cope. 

Physiognomy  more  of  Contrarchu$.  Mouth  large,  very  obliqne,  the  maxillary 
'^^hing  beyond  the  middle  of  the  pnpil ;  chin  prominent.  Outline  of  craninm  con- 
^▼e.  Eye  large,  3  in  head.  Scales  of  checks  very  few,  minute.  Mucous  cavities 
^''ge.  Silvery,  dusted  with  dark  points;  scales  with  a  narrow  vertical  dark  shade 
^  hftBe;  soft  fins  dusky;  a  small  black  opercular  spot.  Depth  2^.  D.  X,  12;  A. 
^»U J  scales  7-38-13.    Roanoke  River,  Virginia.    (Cope,) 
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spaces;  upper  fins  chiefly  black,  mottled  with  orange  and  blue;  lower- 
fins  dusky ;  a  small  black  spot  on  last  rays  of  dorsal ;  color  in  8[Hrit8 
very  dark,  the  reddish  shades  becoming  black ;  young  with  vertical 
chains  of  spots.  Head  2^;  depth  2^.  D.  X,  10;  A.  lU,  9;  scales 
G-40-12.  L.  10  inches.  Lake  Michigan  and  Upper  Mississippi  Valley; 
abundant. 

{Olo880plitea  melanopa  Jor.  Man.  Vert.  ed.  1, 1B76,  223,  317:  ChoBnobrgttMi gnkmivt' 
dan,  Man.  Vert.,  od.  2,  1878,  2:^  :  Chcenohryitvs  gulo8U8  Jordan,  Ann.  Lye  Nat  Hiit 
N.  Y.  1876,  359,  not  Pomotis  guloaua  C.  &  V. ;  McKay,  Proc.  U.  S.  Nat.  Has.  186L) 

aa,  Dorual  fin  beginning  behind  the  vertical  of  the  base  of  the  pectonilB. 
T29.  C«  gulosns  (C.  &  V.)  Jor. —  War-mouth;  Bed-eyed  Breams 

Very  similar  to  the  preceding;  the  body  more  compressed  and  more 
elongate,  the  profile  less  steep.  Scales  of  cheeks  larger^  in  about  M 
rows.  Opercular  spot  smaller.  Eye  4^  in  head.  Dorsal  begiDning 
behind  base  of  pectoral ;  pectoral  short,  barely  reaching  anaL  Color  in 
life  clear  olive-green  clouded  with  darker,  usually  without  red  or  blue; 
a  dusky  spot  on  each  scale  more  or  less  distinct ;  Tertical  fins  mottled 
with  dusky;  a  faint  spot  on  last  rays  of  dorsal  bordered  by  paler;  3 
oblique  dusky  bars  radiating  from  eye;  belly  yellowish.  Head  2J; 
depth  2J.  D.  X,  9;  A.  111,8;  scales  6-43-11.  L.  9  inches.  Virginia 
to  Texas ;  abundant  only  southward.  Close  to  the  preceding,  but  dis- 
tinguishable by  the  posterior  insertion  of  the  dorsal. 

(Pomotis  gulo8U8  Cuv.  &  Val.  iii,  3G7,  1829  :  Cenirarchus gulosuf  and  riridUC,  &V.  vii, 
4:T7,4G0,  1H31:  Centrarchus guloaitu CAmthoTy  i,258:  CaUhmtsflorideneieUolbTOoktJonn. 
Acad.  Nat.  Sci.  Phila.  1855,  53:  Br y ttua  flondensis  GiiutheTji,  260 :  Lepomie  gilUiCoVf. 
Journ.  AcM.  Nat.  Sci.  Phila.  1808,  225:  ChamobryitM  viridis  Jordan,  Ann.  Lye.  Sat 
Hist.  N.  Y.  187G,  300:  Chcnnobryltus  riridis  Jordan,  Man.  Vort.  ed.  2,  238:  Caltiunt 
melanops  Girard,  U.  S.  Pac.  R.  R.  Surv.  x,  11 :  Bryttus  melanopa  GUnther,  i,  iHO:  -i^ 
pomia  charybdis  Cope,  Joiirn.  Acad.  Nat.  Sci.  Phila.  1868,  24.) 

2tT.— ACAIVTHARCHU8  Gill. 
(Gill,  Amer.  Journ.  Sci.  Arts,  1804,  92:  typo  Centrarchue  pomotis  Baird.) 

Body  oblong,  robust,  not  much  compressed  or  elevated.  Mouth  Bot 
very  large,  the  broad  maxilLary  with  a  well  developed  snpplemeDtal 
bone;  lower  jaw  projecting.  Teeth  on  vomer,  palatines,  ptery^i<l^ 
an<l  tongue;  lingual  teeth  in  a  single  patch  ;  pharyngeal  teeth  sharp. 
Gill-rakers  few,  rather  long  and  strong."  Opercle  emarginate;  preoper 
cle  entire.  Scales  cycloid,  large.  Lateral  line  complete.  Dorsal  spines 
usually  11;  anal  spines  5;  caudal  fin  rounded  behind,  (axav^a,  spine; 
apjtovj  anus.) 
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t#.  A*  ilomoUs  (Baird)  6ill.~lfud  Sun-fish. 

Body  oblong,  moderately  compressed*  Snout  short.  Mouth  wide, 
)  gape  short;  the  maxillary  reaching  x)osterior  part  of  orbit  Eye  not 
ry  large,  3^  to  4  in  head.  Cheeks  with  about  5  rows  of  scales.  Dor- 
spines  low ;  the  longest  about  as  long  as  from  snout  to  middle  of 
piL  Color  very  dark  greenish ;  body  usually  with  five  rather  indis- 
ct  blackish  longitudinal  bands  along  the  sides ;  cheeks  with  dark 
idSy  which  run  nearly  parallel,  the  lowest  passing  across  the  maxillary 
»und  the  front  part  of  the  lower  jaw.  Fins  plain  dusky.  A  black 
srcular  spot  Head  2§ ;  depth  2.  D.  XI,  10 ;  A.  Y,  10 ;  scales  6-43-12. 
4  inches.  Southern  N  e w  York  to  South  Carolina,  in  sluggish  streams 
ur  the  coast. 

Cenirart^ua  pomotia  Baird,  9th  Smithson.  Bep.  1854,  325;  Jordan,  Man.  Vert.  ed» 
37:  Centrar&iHa  pomoliSf  GUntlier,  i,  256.) 

948.— EIVIVEACAIirTHUS  GiU 

HemiopUtts  Cope:  Copelandia  Jordan.) 
11,  Am.  Jonm.  Sci.  Arts.  1864,  92:  type  Pomotia  ohesus  Grd.) 

3ody  rather  short  and  deep,  compressed.  Mouth  small ;  the  supple- 
Qtal  maxillary  bone  well  developed.  Teeth  on  vomer  and  palatines, 
^  on  the  tongue.  Opercle  ending  behind  in  two  flat  points,  with  a 
mal^border.  Preopercle  entire.  Scales  rather  large,  the  lateral 
»  sometimes  interrupted.  Dorsal  fin  continuous,  normally  with  9 
les ;  anal  fin  smaller  than  the  dorsal,  with  3  spines ;  caudal  fin  con- 
Jbehiud.  Branchiostegals  G.  Species  of  small  size  and  bright  color- 
n.  Abnormal  variations  in  the  number  of  dorsal  and  anal  spines 
e  given  rise  to  the  nominal  genera  HemiopUtes  and  Copelandid. 
•a,  nine ;  axavOa,  spinc.) 

•  E.  eriarcbU9  (Jordan)  McKay. 

ody  rather  elongate,  the  profile  forming  a  nearly  uniform  curve. 
>  large,  3  in  head.  Mouth  moderate,  maxillary  reaching  slightly 
ond  front  of  pupil  5  its  supplemental  bone  well  developed.  Scales 
iheek  in  about  3  rows.  Soft  dorsal  high,  its  longest  rays  equal  to 
auce  from  snout  to  front  of  opercle ;  anal  fin  very  large,  with  strong 
les.  Pectorals  reaching  beyond  anal  spines ;  ventral  spines  reaching 
I.  Lateral  line  incomplete.  Olivaceous;  vertical  fins  with  round 
et)  spots.  Head  2f ;  depth  2 J.  D.  X,  9 ;  A.  IV,  8 ;  scales  4-33-10. 
inches.  Menomonee  River,  Milwaukee,  Wisconsin;  but  one  speci- 
i  preserved.    It  is  probably  an  Enneacanthus  with  an  abnormal  in- 
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crease  in  the  number  of  spines.    Specimens  of  E.  Hmtdans  with  the  t 
numbers  are  occasionally  found. 

(Copelandia eriarcha  J OTdskn,  Proc.  Ac.  Nat.  Sci.  PhUa.  1877,  56;  McKay,  Pioc 
Nat.  Mas.  1881.) 

T39.  E.  obesns  (Baird)  Gill. 

Body  oblong-ovate,  elliptical.  Scales  large,  little  crowded.  D< 
spines  2^  in  head,  as  long  as  from  snout  to  posterior  margin  of  eye.  . 
flu  large;  ventral  spine  not  reaching  vent,  its  first  ray  not  reacluDj 
base  of  the  last  anal  spine;  caudal  fin  moderate,  about  as  long  as 
snout  to  middle  of  opercle ;  oi)ercuIar  spot  rather  large,  more  than 
the  size  of  the  eye,  velvet  black,  bordered  with  purple.  Bye  S^inl 
cheeks  with  four  rows  of  scales.  Color  olivaceous,  with  6-8  well-de 
dark  cross-bars ;  spots  on  body  and  fins  purplish  or  golden ;  c 
with  lines  and  spots ;  a  dark  bar  below  eye.  Head  2§ ;  depth  If 
IX,  10;  A.  Ill,  10;  scales  4-32-10;  the  pores  developed  usaall 
about  20  scales,  but  sometimes  on  nearly  all  of  them.  L.  3  in 
Massachusetts  to  Florida,  abundant  in  sluggish  streams  near  the  c 

(Pomotis  obeaus  Baird,  9th  Smiths.  Kept.  1854,  324:  Briftttu  ohe^M  Oirard,  Proc. 
Nat.  Sc.  Phila.  ^59,  53;  Jordan,  Man.  Vert.  245:  Brtfttus  fatdaitu  Holbrook,  , 
Acad.  Nat.  Sci.  Phila.  1855,  51 :  Bnjttm  fasciatM  GUnther,  i,  260;  Copo,  Proc. 
Nat.  Sci.  Phila.  1^78,  G5 :  Pomotis  guttatus  Morris,  Proc.  Acad.  Nat.  Sci.  Phila.  Vt 

T33.  E.  §rlori09US  (Holbr.)  Jor. 

Body  oval,  moderately'  compressed,  the  profile  concave  above 
Opercular  spot  scarcely  larger  than  pupil.  Caudal  about  as  loi 
from  snout  to  anterior  margin  of  preopercle.  Color  olive-green,  y< 
ish  below,  speckled  above  with  golden;  no  vertical  bands;  fins 
with  golden  spots,  often  a  dusky  spot  at  base  of  caudaL  Heai 
depth  lA.  D.  IX,  11;  A.  Ill,  10.  L.  23  inches.  Marjiand  to  FU 
in  clear  sluggish  streams. 

{PryitHH  glorioHM  llolbr.  Jonrn.  Acad.  Nat.  Soi.  Phila.  1855,  51:   Brjfttus  gl 
Giiuther,  i,  230;  Uhk'r  &  Lugger,  Fishes  Maryland,  112.) 

TS4.  E.  simulans  (Cope)  McKay. 

Body  comparatively  elongate.     Mouth  moderate,  very  obliqne 
maxillary  reaching  just  past  the  front  of  orbit.    Dorsal  spines  med 
80tt  rays  in  the  males  somewhat  elevated,  reaching  to  or  b<»yond 
pinniger)  the  base  of  the  caudal;  the  longest  soft  ray  as  long  as 
snout  to  front  of  oi>ercle,  or  (var.  pinniger)  as  long  as  head;  fii 
females  all  lower;  i>ei*toral  fin  reaching  nearly  to  middle  of  anal. 
3^  in  head.    Lateral  line  usually,  but  not  always,  complete.    Color  < 
olive;  young  with  traces  of  vertical  darker  bars;  ear-flap  small,  wj 
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border,  and  a  pearly  spot  in  front;  a  dark  bar  about  width  of 
extending  obliquely  downwards  below  eye ;  sides  of  head,  whole 
and  vertical  fins,  in  the  males,  with  round  bright  blue  spots  ar- 
d  in  irregular  rows,  these  spots  most  distinct  on  the  cheeks  and 
les  and  on  the  lower  part  of  the  sides;  females  duller,  with  larger 
ainter  spots  more  regular  in  position.  A  dark  bar  below  eye. 
23;  depth  24.  D.  IX,  10;  A.  Ill,  9  (occasionally  D.  X,  or  A.  IV, 
normal  specimens) ;  scales  3-30-0.  New  Jersey  to  North  Carolina; 
iant  near  the  coast. 

%ioplites  simulans  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1868,  218;  based  on  speci- 
ith4  anal  spines:  Enneacanthus  margarotls  GiU  &  Jordan,  Bull.  U.  S.  Nat.  Mas. 
1878:  EnneacantkuB  guttatus  Cope,  Joani.  Acad.  Nat.  Sci.  Phila.  18G9,  219: 
)a%thu9  pinniger  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  27, 1878,  a  southern  form,  dis- 
ihed  by  the  larger  size,  brighter  color,  and  larger  fins,  all  doubtless  the  result 
re  favorable  surroundings. ) 

949.— ME80GONI8TIU8  Gill. 
Banded  Sun-fishes. 

imer.  Journ.  Sci.  Arts,  1864,  92:  type  Pomotia  ohcBtodon  Baird.) 

ly  short  and  deep,  compressed.    Mouth  small.    Teeth  present  on    . 

r  and  palatines,  none  on  the  tongue;  supplemental  maxillary  bone 

Gill  rakers  rather  strong,  dentate.    Opercle  ending  in  two  flat 

If  with  a  dermal  border;  preopercle  entire.    Scales  large.    Dorsal 

:en  spines;  outline  of  the  flu  angulated,  the  middle  spines  being 

longer  than  some  of  the  posterior  ones;  anal  iin  much  smaller  ij 

the  dorsal,  with  3  spines;  caudal  fin  posteriorly  rounded.    Size  ; 

(/x£<To?,  middle;  lywvfa,  angle;  ixmovj  sail.)  | 

•  • 

Ifl*  clisetodon  (Baird)  Gill. — Black-banded  Sun-fish,  \ 

ly  suborbicular,  compressed.  Head  moderate,  the  profile  nearly 
rrent  with  the  dorsal  curve.     Mouth  very  small,  the  maxillary  \ 

ing  nearly  to  the  eye.  Eye  large,  3  in  head.  Cheeks  with  3-4 
of  scales.  Fins  rather  large;  dorsal  Iin  high  in  front,  the  middle 
m  depressed.  Lateral  line  continuous.  Coloration  clouded  straw- 
the  sides  with  GS  conspicuous  but  rather  irregular  black  vertical 
the  first  through  the  eye,  the  second  in  front  of  pectorals,  inter- 
d  on  the  operculum,  the  third  at  the  front  of  the  dorsal  covering 
lembraue  of  the  first  three  spines,  and  forming  a  medial  black 
i  on  each  ventral  fin,  the  fourth  at  front  of  soft  dorsal,  the  fifth 
»te  its  last  ray,  the  last  at  the  base  of  the  caudal;  black  oper- 
spot,  with  a  crescent-shaped  paler  centre.    Fins  mottled.    Head  3 ; 


■*»■ 
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depth  1%.    D.  X,  10;  A.  Ill,  12;  scales  4-2S-10.     L.  3  inches.   TSew 
Jersey  to  Maryland,  in  sluggish  streams.    A  handsome  little  fish. 

(Pomotut  chatodon  Baird,  Ninth  Smithsonian  Report,  1^4,  324:  PomotU  ekoMm 
GUnther,  i,  263;  Jordan,  Man.  Vort.  ed.  2,  245.) 

250.— liEPOMIS  Rafinisqne. 

Sun-fishes. 

(Tchthelis,  Pomotis  and  Apomotis  Rafiuisquo:    Bryttus  Cnv.  A  Vol.:  XmoUtf  J|i(r»> 
plitcs  and  Helioperca  Jordan :  Eupomotis  Gill  &,  Jordan. 

(Rafinesqno,  Journal  de  Physique,  ltil9,  402 :  type  Ldbnu  auritus  L.) . 

Body  oblong  or  ovate,  more  or  less  compressed|  the  back  in  fhe 
adult  somewhat  elevated.    Mouth  moderate  or  smalli  the  jaws  aboat    I. 
equal;  maxillary  narrow,  the  supplemental  bone  small  or  reduced  to  a 
mere  rudiment  or  altogether  wanting.    Teeth  on  vomer^  and  osaaUf  o& 
])alatines ;  none  on  tongue  or  pterygoids ;  lower  pharyngeals  narrow, 
the  teeth  conic  or  paved.    Oill-rakers  mostly  short;  preopercnlnm 
entire;  operculum  ending  behind  in  a  convex  flapy  black  in  color, 
which  in  some  species  becomes  greatlj'  developed  with  age.    Branchios* 
tegals  0.    Scales  moderate.    Dorsal  fin  continuous,  with  ten  spines; 
anal  with  three  spines;  caudal  fin  emarginate.    Coloration  brilliant, 
but  evanescent.    A  large  genus,  one  of  the  most  difficult  in  our  ftslv 
fauna  in  whieli  to  distinguish  species.    The  form  of  body,  development 
of  ear-flap,  and  height  of  spines  vary  greatly  with  age.    The  number 
of  fin-rays  and  scales  are  essentially  the  same  in  all.     (^£:r«T,  scale;  rd>;*«i 
oi)erculum,  a  character  supposed  to  distingush  the  genus  from  Spam^') 

The  species  may  be  subdivided  as  follows: 

*  Lower  pharyngeals  narrow,  the  teeth  mostly  conic, 
a.  Pharyngeal  teeth  all,  or  nearly  all,  slender,  acute. 
b,  Suxjplemental  maxillary  hone  well  developed;  palatine  teeth  present;  gi^ 

rakers  stiiTand  rather  long.    {Apomotifi  Raf. ) .  cyanvUuSy  symmetricuSfphetia^^-^ 
hb.  Supplemental  maxillarj^  reduced  to  a  slight  rudiment, 
c.  Gill-rakers  stiff,  not  very  short;  palatine  ti^eth  nsuaUy  present.    (Lepomit.^ 
d,  Gill-rakers  comparatively  long  and  slender;  ear-iiap  short-. 

iachyruSj  macrochiruSf  mystacalis,  elonyatuSy  murinus,  punciatun^  miniat*^^' 
dd,  Gill-rakers  short,  thickish ;  ear-Hap  very  long  and  narrow  in  the  adult 

cc.  Gill-rakers  weak  and  flexible,  very  short ;  no  palatine  teeth.   (XenofM  Jordan^    ^ 

megaloliHf  marginatua,  hombifron^^ 
bbb,   Snp])lemontal  maxillary  obsolete ;  gill-rakers  slender.    {Helioperca.) 

e.  Palatine  teeth  present *ii«n7i^- 

ec.  Palatine  teeth  none ;  a  black  dorsal  patch pallidti^'^ 

aa,  Phar^'ugeal  teeth  mostly  bluntly  conic.    (Ay«/ro/>It/c«  Jordan.) 

kero9y  furyoruBf  Mmlu^^ 
Lower  pharyngeals  broad,  with  the  teeth  paved,  nearly  spherical,  tnincate  9^»r^^ 
Eupomotia  Gill  &>  Jordan) notatua^  halbrwfkif  fflkbonUf 


•# 
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?har3mgeal  teeth  all  or  nearly  all  slender,  aonte;  lower  pharyngeals  narrow,  the 

teeth  moetly  conic. 
I,  Sapplemental  maxillary  evident ;  palatine  teeth  present ;  gill-rakers  stiff  and 

xatherlong.    (4lH>mo(i«  *  Bafinesque.) 

!•  Ij«  cyanellas  Ka£ — Red-eye;  Blue-spotted  Sun-fish, 

k)dy  oblong,  rather  elongate,  becoming  short  and  deep  with  age ; 
lerately  compressed.  Head  large,  with  projecting  snont.  Mouth 
tier  large,  the  maxillary  broad  and  flat,  with  a  small  supplemental 
le,  reaching  nearly  to  the  middle  of  the  eye ;  lower  jaw  projecting, 
real  spines  quite  low,  the  highest  scarcely  longer  than  snout  (in  the 
lit,  longer  in  young).  Scales  small.  Opercular  spot  small,  less  than 
»,  broadly  margined,  the  black  confined  to  the  bony  part  Pectoral 
irt,  not  reaching  anal.  Color  variable,  the  prevailing  shade  green, 
;h  a  strong  brassy  lustre  on  sides,  which  becomes  nearly  yellow  below ; 
di  scale  usually  with  a  sky-blue  spot  and  more  or  less  of  gilt  edging, 
ring  an  appearance  of  pale  lateral  streaks;  besides  these  marks,  dusky 
obscure  vertical  bars  are  often  present,  and  the  sides  are  sprinkled 
thdark  dots ;  vertical  fins  marked  with  blue  or  green,  the  anal  usually 
jl&fX  in  front  with  pale  orange;  usually  a  conspicuous  black  spot  on 
iterior  base  of  dorsal  and  anal,  these  often  obsolete ;  iris  red ;  cheeks 
h  narrow  blue  stripes.  Scales  on  cheeks  in  8  rows.  Head  3 ;  depth 
D.  X,  11 ;  A.  ni,  9 ;  Lat.  1.  about  48  L.  7  inches.  Very  variable. 
iat  Lake  region  to  Mexico ;  very  abundant  south  westward ;  ascend- 
snuill  brooks. 

-Ski,  Journ.  do  Physique,  1819,  420  :  Icthehs  melanops  Raf.  Icbth.  Oh.  1820,  28 :  CaU 
t*  longulus^  dlaphanuSj  formosus^  and  microps  Girard,  U.  8.  Pac.  R.  R.  8urv.  Fish. 
U.  8.  Mex.  Bound.  Surv.  Ichth.  1859:  Bryttus  signifer  Grd.  U.  8.  Pac.  R.  R.  Surv. 
•  1^:  Bryttus  longulus  Giintber,  i,  260:  Lepomis  microps,  mineopaSy  and  melanops 
)>  Joum.  Acad.  Nat.  Sci.  Phila.  1868  223, 224 :  Apomotis  cyanellus  Jordan,  Man. 
.  E.  U.S.  ed.  2,239.) 

^^  Mj»  symmetriciis  Forbes,  sp.  nov. 

olor  dark,  most  scales  with  a  vertical  dark  bar  at  base;  cheeks  mot- 
i,  not  striped;  sides  with  about  10  vertical  bars,  widest  forward; 
toral  fins  pale;  ventrals  dusky  in  the  male;  dorsal  fin  in  the  female 
b  a  dark  ocellated  spot  on  its  last  ray.  Body  short,  deep,  with  reg- 
f  outlines.  Mouth  moderate,  the  lower  jaw  longest,  the  maxillary 
cubing  the  front  of  the  pupil ;  supplemental  maxiMary  present.  Pala- 
3  teeth  present ;  phar^  ngeal  teeth  rather  blunt  Gill-rakers  stiff  and 
g.    Cheeks  with  7  rows  of  scales.    Opercular  angle  not  prolonged, 

fiafinesque,  Joum.  de  Pbysiqne,  etc.,  1819,  420 :  type  Lepomis  cyanellus  Raf. ;  a, 
Blitive;  Tt&M^t  operculum;  ouS,  ear  =sTelipomis  Raf .  1820. 


474     CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOLOGY— W. 

its  black  spot  higher  than  long^  shorter  than  eye  with  a  nanow  pali 
border.    Spinous  dorsal  rather  low,  two- thirds  height  ot  soft,  theloog- 
est  spine  as  long  as  from  snout  tc  middle  of  eye ;  caudal  pednndeBhort 
and  deep ;  caudal  slightly  emarginate ;  pectorals  and  Tontrals  reaching 
vent.    Head  2% ;  depth  1  J.    Eye  a  little  longer  than  snout,  3}  in  heai 
D.  X,  1() ;  A.  Ill,  9 ;  scales  6-34-14.     L.  2J  inches  (adult).    Ty^  15 
specimens,  in  Illinois  Laboratory  of  Natural  History  from  Illinois  River. 
(Forbes  MSS.) 

T3§«  Lf  pbenax  (Cope  &.  Jordau)  McKay. 

Appearance  of  Lepomis  pallidm.  Body  rather  short  and  deep ;  bdoqI 
short,  projecting,  forming  an  angle  over  the  eye.  Mouth  moderate, the 
lower  jaw  slightly  the  longer,  the  maxillary  reaching  middle  of  ^e,  the 
supplemental  bone  strong.  Eye  moderate,  4}  in  head.  Opercular  spot 
larger  than  eye.  Scales  on  cheek  in  7  rows.  Gill-rakers  verykmg. 
Dorsal  spines  short  and  strong,  as  long  as  from  snout  to  middle  of  ^e; 
pectorals  long ;  soft  dorsal  high,  anal  higher.  Color  in  spirits  neiriy 
plain  olive-green ;  no  black  spot  on  dorsal  or  anal.  Head  2^ ;  depth  2f 
D.  X,  10 ;  A.  ill,  9 ;  scales  G-43-14.  L.  G  inches.  Beaseley's  Pomt, 
New  Jersey. 

{Jpomotis  phenax  Cope  &.  Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  26,  1877;  McKay,  Proe. 
U.  S.  Nat.  Mus.  Iel81.) 

hh.  Supplemental  maxillary  reduced  to  a  slight  rudiment. 

c.  Gill-rakers  stiff,  not  very  short ;  palatine  teeth  usually  preaeot.    {Lepouii*) 
d,  Gill-rakers  comparatively  long  and  slender ;  ear-flap  short. 

T39«  Lt.  iscliyrus  Jor.  <&  Nelson. 

Aspect  of  L.  pallidus.  Body  elongated,  robust,  much  elevated. 
Mouth  wide,  the  maxillaries  reaching  middle  of  orbit.  Palatine  t«eth 
present.  Occiput  prominent ;  top  of  head  flat  and  short,  forming  an 
angle  with  the  descending  profile.  Scales  on  cheeks  in  6  rows.  Fin* 
high,  the  dorsal  spines  rather  low  and  very  strong,  the  lontrest  asloDg 
as  from  tip  of  snout  to  middle  of  orbit.  Opercular  flap  large,  with » 
broad  pale  edge,  entirely  surrounding  the  black.  Eye  large,  smalltf 
than  opercular  spot,  4  J  in  hea<l.  Color  dusky,  mottleil  with  orange  and 
blue ;  cheeks  with  wide  obscure  blue  bands ;  a  dusky  si>ot  on  dorsal 
and  anal  behind;  belly  and  lower  fins  coppery  yellow;  lower  jaw  and 
lower  parts  of  head  leaden  blue.  Head  2§  ;  depth,  2^.  D.  X,  12;  A- 
III,  10 ;  scales  5-46-14.    L.  7  inches.    Illinois  River. 

{Ichthelis  aquilensia  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist,  i,  37  (not  Pomoiii  afiSm^ 
B.  &  6.);  Jordan  <&  Nelson,  Bull.  U.  S.  Nat.  Mus.  x,  25,  1677.) 
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macroclilras  Raf. 

b  steel-blae,  \?itli  many  bronze  orange  spots,  whicli  cover  nearly 
le  surface,  so  arranged  that  the  ground  color  forms  a  series  of 
chain-like  bars,  very  conspicuous  in  life;  vertical  fins  mottled 
nze  and  usually'  more  or  less  edged  with  pale  orange ;  sometimes 
black  dorsal  Si)ot ;  no  distinct  blue  stripes  on  cheek,  but  the 

the  head  shaded  with  purplish.  Opercular  flap  small,  black, 
d  with  pale.    Body  rather  elongate,  the  head  somewhat  acute. 

fins  reaching  beyond  ventrals  to  anal.  Gill-rakers  rather  long 
der,  strongly  toothed,  11  developed.   Supplemental  bone  minute. 

rows  of  scales  on  cheeks.    Head  3;  depth  2^.    D.  X,  12;  A. 

scales  about  G-42-15.  L.  5  inches.  Ohio  Valley;  a  small, 
le  species. 

mm.  de  Physique  1819,  420;  Jordan,  Mad.  Vort.  ed.  2, 239:  Lqpami»  nephelui 
rn.  Acad.  Nat.  Sci.  Phila.  1868,  222.) 

myslacnlis  Cope. 

deep,  compressed.  Eye  large,  3^  in  head.  Dorsal  spines 
ittle  shorter  than  the  soft  rays;  paired  fins  long;  maxillary 
\g  somewhat  beyond  front  of  orbit;  four  rows  of  scales  on 
opercular  spot  short  without  border.  Gill-rakers  slender, 
sides  silvery,  with  irregular,  short,  dark  vertical  bars ;  a  pale 
►m  mouth  across  preopercle,  a  dark  line  below  this,  then  a  silvery 
)wer  parts  and  most  of  vertical  fins  yellow.  Head  3f ;  depth 
[,  12 ;  A.  HI,  12;  scales  7-51-15.    East  Florida.    {Cape.) 

Proc.  Am.  Philos.  Soc.  18;  7,  66.) 

clongratns  (Holbr.)  Gill  &  Jor. 

rather  elongate,  compressed.  Front  steep.  Caudal  peduncle 
laxillary  extending  to  front  of  eye.  Eye  large,  3J  in  head, 
n  cheek  in  6  rows.  Opercular  flap  moderate.  Fins  high,  the 
dorsal  fin  as  long  as  snout  and  eye.  Dusky  above,  yellowish 
7\th  faint  dark  vertical  bars  on  the  sides,  and  a  dark  blotch  on 
behind  the  dorsal  tin;  cheeks  with  pale  bluish  lines;  fins  plain. 
} ;  depth  2  J.  D.  X,  11 ;  A.  Ill,  9.  L.  4  inches.  South  Carolina 
la.     {Holbroolv.) 

9  elongatus  Holbr.  Journ.  Acad.  Nat.  Sci.  Phila.  1855,  47 :  Pamolis  elongates 
i,  2(i2 :  ILepomia  ophthalmicuB  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1888,  224.) 

murinus  (Grd.)  McKay. 

elongate,  somewhat  compressed,  the  form  precisely  as  in  X.  cya- 

Mouth  rather  large;  maxillary  about  reaching  front  of  eye; 
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-!»:•'  '^L.T.vaL-c  rjulxn:ixi«&    Gill-rakers  moderate, 9  v 
•r "',»-...^.i:;u.  iiunihiuTr  scarcely  api»reciable.   Eye« 

^ .:— r-u-  TTiu  *r<''5fs  of  scales.    Spinomdona] 

^.--     •.::.:■    ^  ••■».;   ;>  iiai£  AS  from  tip  of  8noiit  topup 
ii-'^ — ■-'  ••-^■1^:1-;  ~vjj":-    Scales  small,  redaced  on 
...  .   -"•>:    'a   uicsal  as  in  L.  cyanellwL   E 
-     '     .:_.-..•     vij?-?'  7-42-15.     Texas. 


-       ...  Mil.-.   l-rl.-T- 


■  ■  .1.1 


1  ■;% .  »&.  Val.  ■  .Tor. 

■•.ui>it->siMl,  rlie  pivrile  .steep:    m  Aisgle  above 
'..^  I  'vi-.   Mii.\i;lar\  iViK'liiiiir  pa.sr  aurernc  zDur^rinofe^ 
:.    laMilarv  pi-escut,  suKilU    ralariue  Teen  T*re#ent   Gi 
i.i;,.  -uii",  ami  strong.    Opoi\*uliir  dap  kiulZ.  short,  at 
:iaa  r\i\     Eye  largo,  4  in  luMil.     Scale!-  ■:<!  the  cLe 
^li^ii  ^[liuos  high,  the  middle  ones  bigrbesL.  aearly  as 
mi    abit.    Olivswieous,  with  numerous  small  Crep  hrow 
-    ...ti     iiau  piu-hea-ds,  resembling  tly-specks;  tbe**r  are  most 
K  io^viM'  i>ait  of  the  sides,  where  thev  form  bne?  ak»n:r  the 
.    .. .-,  iiul  on  the  <»]>ereles;  sometimes  thev  corer  the  'w>h:»le  Nxl 
:  .   :ii>iv\.     Head  ;5;  depth  IJ.     I).  X,  11 ;  A.  Ill,  Jo:  jicalesi 
uiK's.     Sti-eams  of  Florida;  a  handsome  t<i>ecif s.  kuuvu 
.     u  jK'ndiar  coloration. 

..     1.,    iiitntutuji  jiiid  rttivulatus  Ciiv.  &  Val.  vii,  402:    Jon'a-.  Pnv.  1 
.  :-:i.  ir*.»:  Lrpomia  apiatus  Copo,  rrui-.  Am.  riiil.   Sot-.  Tiiilj.  1?7T. 
.  .^<t,<  .i.N  Jitnlaii,  Bull.  U.  S.  Nat.  Mu8.  x,  '^5,  l':<77.) 

'  i.j.  Li.  luiuialus  Jordan. 

:;t.tl\  oUIuiig  and  somewhat  regularly  elliptical.  Mouth  ratlu 
'  'jKiv ular  ilap  short  and  broad,  entirely  black.  Scales  of  c 
;  .1  iii\N.  Kyo  large,  3.V  in  head.  Gill-rakers  shortish,  Imt  s 
MMi^li.  Palatine  teeth  present.  Dorsal  spines  rather  long,  a«i 
iu»iii  Miuul  to  posterior  edge  of  pupil.  Pectorals  long.  Color 
i.iili'i  N|»ol  on  each  scale,  forming  ivd  longitudiual  stri|»es: 
111. II U  MU  ciU'li  side  of  each  red  spot;  belly  largely  orange  retl;  fii 
lit.  di,  ■  ^"Hit;  iris  n*d.  Head  23 ;  depth  2J.  D.  X,  10;  A 
>i  L.  4  inches.    Alabama  to  Texas;  not  rare;  ; 

.  Si>ecie8. 

8.  Nat.  Mus.  X,  SG,  1877.) 
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dll-rakers  sliort,  thickish ;  car  flap  in  the  adolt  very  long  and  narrow. 
B*  !«•  aarita8<L.)  "Rat— Long-cared  Sun-fish. 

iody  eloD^te,  not  mach  elevated.  Snoat  moderately  prominent. 
nth  rather  large,  oblique,  the  maxillary  reaching  past  front  of  eye. 
Beks  with  rather  small  scales,  in  abont  7  rows.  Scales  of  breast  very 
■n.  Palatine  teeth  few,  rather  large.  Gill-rakers  'qaite  short,  not 
ch  longer  thdn  in  Lepomis  megalotis^  but  stiff  and  rough,  set  wide 
■it,  diminishing  in  size  from  the  angle  forwards.  Opercular  flap 
7  long  (longer  in  the  adult  than  on  any  other  of  the  Sun-fishes 
9ept  Lepomis  megaloiis)^  narrow,  usually  not  wider  than  the  eye.  In 
»  young  the  flap  is  variously  shorter,  but  always  narrow;  lower 
jrgin  of  flap  usually  pale.  Dorsal  'spines  rather  low.  Color  olive; 
Dy  largely  orange  red;  scales  on  the  sides  with  reddish  spots  on 
Mnish  ground;  vertical  fins  chiefly  orange  or  yellowish;  head  with 
■ish  stripes,  especially  in  front  of  eye;  fins  becoming  dusky  in  spirits; 
dusky  blotch  on  last  rays  of  dorsal  and  anal.    Head  (without  flap) 

I 

b  length;  depth  2^.  D.  X,  11;  A.  Ill,  9;  Lat.  I.  47.  L.  8  inches, 
■be  to  Louisiana;  abundant  in  all  streams  east  of  the  AUeghanies; 
B  typical  form,  above  described,  chiefly  northward. 

ZabruB  auritus  Linn.  SyHt.  Nat.  ed.  x,283,  17f,8:  Lahrua  auritus  Linn.  Syst.  Nat.  ed. 
I  475,  1766:  Bryttns  unicolor  Cuv.  &  Val.  vii,  464:  Pomotia  ruMcauda  Storer,  Boat. 
im.  Nat,  Hist,  iv,  177:  Pomolis  apjendix  Storer,  Hist.  Fish.  Mass.  1867,  14.) 

^  soils  (Cnv.  &  Val.)  McKay. 

Umilar  to  the  preceding,  except  that  the  scales  on  the  cheek  are 
jer,  in  5  or  6  rows;  the  scales  on  the  breast  are  not  very  small,  and 
re  is  usually  a  dusky  blotch  on  the  last  rays  of  the  dorsal.  Virginia 
Louisiana,  in  streams  coastwise;  abundant,  replacing  the  true  auritus 
the  streams  of  the  Southern  States. 

"^omoilM  aoViH  Cuv.  &  Val.  vii,  468:  Ichihdla  ruhricauda  Holbrook,  Ichth.  S.  C.  1860, 
IdcKay,  Proc  l'.  S.  Nat.  Mus.  iv,  89.) 

Jill-rakers  weak  and  flexible,  very  short ;  palatine  leeth  none.     (Xmotia*  Jordan.) 

Ir»  1*.  mec^alotis  (Kaf.)  Co{)€. — Long-eared  Sun-fish, 

iody  short  and  deep,  compressed,  the  back  very  strongly  arched;  the 
►file  very  steep,  usually  forming  an  angle  above  eye,  but  sometimes 
I  and  convex.  Mouth  small,  oblique,  the  premaxillary  rather  below 
»  eye,  the  maxillary  extending  to  opposite  middle  of  eye.  Scales  on 
^ck  rather  largo,  in  about  5  rows.  Dorsal  spines  very  low,  not  much 
f^  than  the  snout.  Opercular  flap  in  the  adult  very  long  and  broad, 
:Ii  a  broad  or  narrow  pale  blue  or  red  margin,  the  margin  sometimes 

Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877, 7G:  type  Pomoti$/allax  B.  Sl  G.    {Uvo^f 
rfiil;  ovi,  ear.) 
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very  broad,  sometimes  almost  wanting ;  the  flap  half  or  more  longer 
than  the  eye  in  the  adult,  much  shorter  in  the  yonng,  its  develop- 
ment subject  to  great  variation.     Brilliant  blue  and  orange;  the  back 
chiefly  blue;  the  belly  entirely  orange,  the  orange  on  the  sides  in  spots, 
the  blue  in  wavy  vertical  streaks;  lips  blue;  cheeks  orange,  with  bright- 
blue  stripes;  blue  stripes  before  eye;  iris  red;  soft  parts  of  vertical  ttna 
with  the  rays  blue  and  the  membranes  orange;  ventrals  dusky.    Head 
without  flap,  3  in  length;  depth  li-2i.    D.  X,  10;  A.  Ill,  8;  scales 5- 
38-14.    L.  6  inches.    Michigan  to  Minnesota,  South  Carolina,  aod  Mex- 
ico; very  abundant  in  most  streams.    One  of  our  most  brightly-colored 
fishes.    Extremely  variable:  the  young  are  often  elliptical  in  form,  and 
the  size  at  which  the  characteristic  ear-flap  is  developed  varies  greatly 
with  diflei*ent  individuals.    We  have  thus  far  failed  to  distinguish  any 
tangible  varieties.    Some  Southern  specimens  have  the  ear-flap  longer 
{fallax)',  some  Northern  ones  have  the  scales  rather  larger  (inseriptM$\ 
or  the  margin  of  the  ear-flap  broader  than  usual  {peltastes)^  or  waotiug 
altogether  {lythrochloris).    Some  Southern  specimens  [breviceps)  have  a 
dusky  spot  on  the  last  rays  of  dorsal.    These  characters  gradually  dis- 
appear on  examination  of  a  large  series. 

(Ichthelia  megalotia  Raf.  Ichth.  Oh.  1820,29:  XenoHs  mtgaloiiB  Jordan,  Man.  Verted. S, 
242:  Jchthelis  anrita  Raf.  Ich.  Ob.  Id20, 29,  not  Labrua  auritus  h.:  I^rpomta  amritutQo^, 
Juiini.  Acad.  Nat.  Sci.  Phila.  18(ii:<,  220:  Xenoiia  hjthrovhloriH  Jordan,  Bull,  T.  8.  Nit. 
Mils.  X,  40:  Pomolis  nitUla  Kirtlund,  Bost.  Jourii.  Nat.  Hist,  iii,  472:  PowotU  fallaj 
Baird  &  Girard,  Proc.  xVcad.  Nat.  Sci.  Phila.  1854,  24:  PomottB  fallar  Gininl.  V^. 
Pac.  R.  R.  Siirv.  Fish.  27:  Pomotis  rubricauda  Giinther,  i,  2(52:  Pomoiia  bnricriM  B.  A 
G.  Proc.  Acad.  Nat.  Sci.  Phila.  1^^:^  ;i90:  Vomotls popvl  (Jirard,  T.  S.  Pao.  R.  K.Surv. 
Pish.  X,  2(5:  Pomotis  sangubwlvnius  Agaas.  Air.er.  Joiim.  Sci.  Art«,  li?54,  \\(H'.  XvitoU»wlii 
Jordan,  Bull.  U.  S.  Nat.  Mu8.  x,  22,  not  Pomotis  aoUs  C.  &  V.:  Pomotis  conrexifrw* 
Baird  <fc  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1K>4,  24 :  AViio/i»  a wrw/iw  Jordan,  Hull. 
V.  S.  Nat.  MnH.  x,  41:  Pomoih  iw*rW;>/««  Agassi z,  Anier.  Joiini.  Sci.  Art*.  1^-54,  Ift'S: 
Xenoiw  inncnptnit  Jordan,  Bull.  IJ.  S.  Nat.  Mus.  x,  42:  Lcpomia  pcttastet  Cojw,  Proc. 
Amer.  Phil.  Soc.  Phila.  1870,  454;  McKay,  Pioc.  U.  S.  Nat.  Mus.  iv,  H'X) 

718.  !<•  margrinatus  (Holhr.)  McKay. 

Body  short  and  deep.  Snout  shorter  than  the  diamet^^r  of  the  eye, 
tlie  maxilhiry  extending  to  the  orbit.  Paired  fins  rather  long.  Color 
olive,  with  darker  vertical  bars;  head  and  body  with  numerous  bliiwb- 
green  spots;  opercular  appeij<b\:  bordered  with  green.  Head  3;  depth 
2.     I).  (IX)  X,  12;  A.  Iir,  10.     Fiur  da.     (Holhrooh.) 

{PomoiiH  martiiuatm  Ilcdbr.  Journ.  Acad.  JSat.  Sci.  Phila.  16C5,  49:  Pomotis  margi- 
tiains  Giiulhcr,  i,  204.) 

740.  L«  bombifrons  (Agass.)  Jor. 

Body  rather  short  and  deep,  with  the  profile  very  steep  and  the  tack 
Very  much  arched,  the  greatest  depth  of  the  body  being  over  tta 


•i 
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arcles;  opercular  flap  very  sttiall,  uumargined.  Eye  large;  a  slight 
a;le  in  front  of  the  eye.  Gill-rakers  unknown.  Mouth  moderate, 
iced  very  low;  the  premaxillaries  entirely  below  the  eye;  maxillary 
tending  back  to  the  middle  of  the  pupil.  Dorsal  spines  moderate, 
)  last  ones  somewhat  shortened.  Anal  fin  large;  pectorals  and  ven- 
Is  reaching  anal.  Scales  of  cheek  in  5  rows.  Light  brown;  fins 
le,  unspotted.  Scales  of  belly  and  sides  dotted  with  golden  orange. 
ad  2J;  depth  2 J.  D.  X,  — ;  A.  Ill,  — ;  scales  5-1-11.  L.  4  inches. 
jassiz.)  Tennessee  River.  Known  to  us  from  the  original  descrip- 
A  and  from  a  tracing  of  a  drawing  received  from  Professor  Bliss. 

?amoti8  bambifrons  Agaasiz,  Amer.  Jotim.  Sci.  Arte,  1854,  303.) 

.  Sapplementary  maxillary  obsolete ;  gill-rakers  slender,  rather  stiff.    {Helioperoa* 
Jordau.) 

d.  Palatine  teeth  present. 

(!•  Lim  tanmilis  (Grd.)  Cope. — Red-spotted  Sunfieh, 

iody  oblong.  Scaled  large.  Spines  rather  high.  Profile  not  very 
ep.  E^'eS^  in  head;  mucous  pores  on  head  very  large;  opercular 
>  rather  long,  broad,  with  a  very  broad  red  margin  which  entirely 
rounds  the  black.  Gill-rakers  rather  long,  blunt,  8-10,  well  de- 
oped;  cheeks  with  about  5  rows  of  scales.  Bluish,  with  conspicuous 
enish  spots  and  mottlings  posteriorly ;  sides  with  many  conspicuous 
nd  salmon-red  spots;  usually  a  faint  black  spot  on  last  rays  of 
•sal;  belly  and  lower  fins  red.  Head  2^;  depth  2J.  D.X,  11;  A.  Ill, 
scales  5-34-11.  L.  3  inches.  Kentucky  to  Kansas  and  Texas";  lo- 
ly  abundant;  a  small,  highly-colored  species. 

3ryttus  humilU  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  201;  Girard,  U.  S.  Pac. 
I.  Surv.  Fish.  IHT^Sj  21 :  Lepomia  anagaUinuH  Cope,  Journ.  Acad.  Nat.  Sci.  Phila. 
\  221 :  LcpomU  anagaUinus  Jordnu,  Mao.  Veii:.  cd.  3,  240:  7  lirytiuti  oculatusi  Copo, 
:?.  Acad.  Nat.  Sci.  Phila.  18G5,  83:  f  Lepomia  oculatus  Cox>e,  Jouru.  Acad.  Nat.  Sci. 
la.  IWW,  221. 

Palatine  teeth  none ;  a  black  blotch  on  last  raj^s  of  dorsal. 

l«  L.  pallidus  (Mitch.)  Gill  &  Jor. — Blue  Snnfish ;  Copper-nosed  Bream;  Dot. 
lardec, 

loily  comparatively  sliort  and  deep,  compressed ;  the  young  slender, 
adult  nearly  orbicular.    Caudal  peduncle  rather  slender.    Head  not 

Jordan,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1876,355:  typo  Labnts pallidus  Mitch.    {TJXtov, 
:  fCFpxTjj  perch.) 
L,  oculatus  Cope. 

milar  to  L.  humilis,  but  the  body  deeper,  the  candal  pednncle  and  fin  forminjf 
one-third  of  the  length.    Hea<l  short;  opercular  flap  long,  with  a  black  spot  as 
;e  as  eye,  surrounded  by  a  broad  pale  margin ;  body  without  red  spots.    Depth  2^. 
^-39-11.    L.  3.    (Cope.)    Minnesota. 
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large,  the  projecting  snout  osaally  forming  an  angle  above  eye.  Month 
quite  small,  oblique,  the  jaws  about  equal,  the  maxillary  bardy  leach- 
ing  the  front  of  the  eye.  Five  rows  of  scales  on  cheeks.  Opercokr 
flap  very  short  in  the  young ;  in  the  adult  rather  long  and  wide,  without 
pale  edge.  Gill-rakers  moderately  long,  nearly  terete,  bent  sliglitly 
downwards,  about  10  well  developed.  Dorsal  spines  strong  and  lugb, 
usually  longer  than  snout  and  eye.  Ventral  flns  reaching  anal;  pectorals 
reaching  past  anal  spines.  Olive  green ;  adults  dark ;  young  more  or 
less  silvery,  with  a  purple  lustre  in  life ;  sides  with  undulating,  often 
chain-like,  transverse  greenish  bars,  which  become  obsolete  in  theadnlt; 
no  blue  stripes  on  cheeks ;  a  diffuse  black  blotch  at  base  of  iKMterior 
rays  of  dorsal  and  anal,  often  obscure  in  young;  no  red  on  fins;  very 
old  specimens  often  with  the  belly  coppery  red.  Head  3 ;  depth  2.  D. 
X,  11;  A.  Ill,  10;  Lat.  1.  44.  L.  8  inches.  Great  Lakes  to  Florida  and 
Mexico;  very  abundant;  one  of  our  most  widely  diffused  and  variable 
species. 

{iMbrm  palladns  Mitcliill,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.  1815, 407;  Jordan,  Man.  Vert. 
241:  Labrus  ajtpendix  Mitcliill,  Amcr.  Mouth.  Mag.  247,  lHlt5'(not  Pifmoti$  appendimi 
authors):  Pomotia  incisor  C.  &  V.  \ii,  4(56:  Pamolis  incisor  GUnther,  i,  269:  MtMitia- 
cisor  Holbrook,  Ichth.  S.  C.  12 :  Pomotis  gibbosua  C.  &  V.  vii,  467 :  PomoHs  spmotut,  nA 
aquilensia  B.  &  G.  Prt>c.  Aca<l.  Nat.  Sci.  Phila.  1854,  24 :  Pomotia  apccioaua  GUnther,  i,--«J: 
Pomotis  luna  Grd.  U.  S.  Pac.  K.  K.  Surv.  Fish,  x,  22 :  Li-pomis  lougispiniSy  megaloti^  an*l 
ardcsiacuM  Cope,  Jonru.  Acjid.  Nat.  Sci.  Phila.  186*^,  220, 222:  Lepomis  purpMraaeent  Cope, 
Proc.  Amer.  Phil.  Soc.  Phila.  1H70,  453:  Pomotis  obscurus'^  A^assiz,  Amer.  Jonrn.  Sci. 
Arts,  1854,  \\02:  Lepiojwmtis  obscurus  Jordan,  Ann.  Lye.  Nat.  Hist.  1876,  317,  a  deeply 
colored  variety,  from  the  Tennessee  Basin  and  southward.) 

aa.  Pharyngeal  teeth  mostly  bluntly  conic.     {Xystroplites\  Jordan.) 
752.  L..  Iicros  (B.  «fc  G.)  McKay. 

Appearance  of  Lepomis  paUidus,  Body  robust,  deep ;  the  front  steep* 
tlie  projecting  snout  forming  a  considerable  angle  at  the  eye.  Caudal 
peduncle  rather  long.  3Iouth  moderate.  Eye  large.  Scales  on  cheeks 
in  4  or  o  rows.  Opercular  flap  broad,  about  as  large  as  eye,  with  an 
orange  margin  below  and   behind.     Spines  strong  and  rather  bigli* 


*The  life  colors  of  ^^ Lepomis  oft.JCMrM/*"  an»  as  follows: 

Dark  green  ahuve,  the  sh<mlder«  and  front  of  hack  with  diBtiuct  prconirfi«M«'» 
sp(»ts;  sides  with  wide  dark-green  hars;  chest  hright  coppery -red,  spotted  with  black- 
ish and  oran«je;  sides  of  belly  with  blackish  and  carmine;  face,  lower  Jaw,  aud  lov*"' 
pirts  of  head  of  a  peculiar  bri<xht  Iea<len  blue;  cheeks  orange  and  lead-hlne,  not 
striped;  opercular  spot  lar«fe,  all  black;  vertical  tins  dark  hlue-grecu;  a  black «P^ 
on  last  rays  of  d(»rsal  and  anal. 

t  Jordan  MSS.  Cope,  Proc.  Amer.  Philos.  Sor.  1877,  66:  type  XyatropUtea  fi7W  J*" 
dixn=: Bryttua  albulua  Grd.    (^vSrpoVf  a  scrapor — gill-raker;  oarAiri;^,  aimed.) 
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nd  fins  long.  Olivaoeons,  plain  in  spirits;  belly  silvery;  chc^'ks 
riped;  usually  a  faint  spot  on  last  rays  of  dorsal^  and  sometiuiea 
d  also.  Head  2};  depth  2.  D.  X,  12;  A.  Ill,  11;  scales  5^9-15. 
i;  one  specimen  known ;  distinguishable  from  LepomU  pallidum  only 
3  blnnt  teeth. 

^H§  herot  Baiid  Sl  Oirard,  Pioc.  Acad.  Nat.  Sci.  Pliila.  1854,  So:  PowutH$  kcTti€ 
.  &  Mex.  Boaod.  Sarv.  Ichth.  6:  Xjf8tropUte9  kenn  Joraan,  Man.  Vert.  ed. ){, 

L.  emrjowum  McKay. 

ly  very  robust,  compressed;  form  nearly  oval;  dorsal  ontline 
convex  than  ventral;  profile  steep,  convex.  Month  oblique, 
;  maxillary  reaching  front  of  eye.  Outer  teeth  stronger  than 
s;  teeth  on  front  of  palatines.  Lower  pharyngeals  with  the  nither 
N)sterior  spur  turned  up,  stoutish ;  the  inner  angle  rounded,  some- 
obtuse.  Teeth  stout,  very  much  blunted,  not  close  set;  the  inner 
lerably  stronger  and  less  blunt  than  the  rest.  Gill  rakers  short, 
about  eight  in  number,  the  inner  surface  roughened.  Maxillary 
I  small  but  perfectly  distinct  supplemental  bone.  Eye  very  small, 
lerably  less  than  length  of  snout.  Scales  on  cheeks  in  6-7  rows, 
ular  flap  nearly  as  long  as  snout,  surrounded  by  a  very  broad, 
membranous  margin;  scales  on  the  opercle  large,  in  5  rows. 
1  spines  low,  the  longest  as  long  as  from  snout  to  eye;  much 
than  soft  rays.  Caudal  peduncle  and  fin  short  and  broad;  ven- 
md  pectorals  short,  reaching  vent.  Scales  on  breast  larger  than 
on  cheeks.  Head  3J;  depth  2f.  D.  X,  11;  A.  Ill,  10;  scales  G- 
L.  6§  inches.    Lake  Huron ;  one  specimen  known. 

:ay,  Proc.  U.  S.  Nat.  Mus.  1881,  89.) 
L«  albulus  (Grd.)  McKay. 

y  elongate,  rather  deep  mesially.  Caudal  jieduncle  rather  elon- 
Snont  projecting,  forming  an  angle  above  eye.  Mouth  wide, 
wer  jaw  projecting;  maxillary  reaching  just  past  front  of  pupil. 
8  long  as  opercular  flap,  4 J  in  head;  flap  moderate,  broad,  with  a 
mde  pale  edge  below  and  behind.  Dorsal  spines  moderate,  as 
IS  snout  and  half  of  orbit.  Five  rows  of  scales  on  cheek.  Lower 
ngeal  teeth  blunt,  almost  paved.  Light  olive,  uniform  in  spirits;. 
'  of  dusky  mottlings  on  last  rays  of  dorsal  and  anal.  Head  2.j ; 
a.    D.  X,  10;  A.  Ill,  9;  scales  6-42-13.    L.  5  inches.    Florida  to 

Nat  Mus.  No.  16 31 
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Texas;  not  common;  like  the  preceding  species,  intermediate  between 
Lcpomis  proper  and  Eupomotis. 

{BnfttHj  albalus  Grd.  Troc.  Acad.  Nat.  Sci.  Phila.  1857;  Girard,  U.  8.  Pac.  R.  R. 
Surv.  X,  11):  nrifttun  alhuhia  GUiithor,  i,  i>r)9:  XystropUtea  gilli  Jordan,  Bull.  U.  8.  NaU 
Mu8.  X,  24,  1877;  McKay,  Proc.  U.  S.  Nat  Mub.  1881,  89.) 


•  • 


Lower  ])liaryngeal8  broad;  pharyugcal  teeth  paved,  subspherical  in  form,  tmncate 
above.    {Eupotnotvi  Gill  &^  Jordan.*) 

7.35.  JL.  holbrooki  (Cuv.  <&  Val.)  McKay. 

Body  robust,  elevated,  the  snout  leather  produced.  Eye  large,  4  in 
head;  maxillary  reaching  front  of  orbit.  Dorsal  fin  high,  the  opines 
about  as  high  as  the  soft  rays;  pectoral  fins  very  long.  Cheeks  with  5 
rows  of  scales.  Gill-rakers  rather  long,  obtuse,  strongly  toothed.  Oper- 
cular fla])  short,broad,  with  a  broad  orange  margin  below  and  behind. 
No  palatine  teeth;  pharyngeal  teeth  paved.  Dusky  olive,  silvery  be- 
low ;  thi-oat  yellow ;  fins  dark,  with  yellowish  rays;  no  black  dorsal  spot. 
Head  3§;  depth  2 J.  D.  X,  12;  A.  HI,  11.  L.  10  inches.  South  Caro- 
lina to  Florida;  abundant. 

{Pomotis  holbrooki  Cuv.  &.  Val.  vii,  46G,  1831:  PcmoHa  8peclo»ut  Holbr.  Jonm.  Acad. 
Nat.  B(*i.  Phila.  ISo.'),  48:  Pomotis  miarolophm  'lUnther,  i,  ti264:  ^  Xgttropliin  l*mf^manui 
Cope,  Proc.  Anier.  Phil.  Soc.  Phila.  1877,  CG:  Eupomotis  holhrooki  Jordan,  Proc.  U.  8. 

Nat.  Mils,  ii,  1879,  224.) 

756.  L,.  notatus  (A<j^aH8.)  McKny. 

Body  robust,  elongate,  the  snout  projecting,  the  profile  scarcely  gilv 
bous.     Mouth  rather  wide,  oblicpie,  reaching  the  front  of  eye.     Eye 
rather  larg(^    Opercidar  tlai)  wide  and  rounded,  shorter  than  in  L,  glb- 
boHus,  with  a  rather  wide  pale  border  all  around.    Scales  very  large; 
4  rows  on  cheek.    Spines  rather  high  and  strong,  the  longest  dorsal 
spine  as  long  as  from  muzzle  past  middle  of  pupil.     Soft  fins  high, 
(lill-rakers  short  and  not  very  stiif.     Pharyngeal  teeth  paveil.    Color 
I)ale  olive,  mottled;  a  faint  dorsal  spot.    Head  3;  depth  2J;  D.  X,  H; 
A.  Ill,  11;  scales  4r-;^5-13.     L.  S  inches.     Illinois  to  Alabama. 

{Pomot'iH  notatus  Aj;.  Amor.  Journ.  Sci.  Arts,  1834,  'M)2:  EupomotU  palUdua  Jordan, 
Bull.  r.  S.  Nat.  Mas.  x,  21,  lH77j  not  Pomotin paUiduH  Agass.) 

757.  L.  gibboSMS  (L.)  McKay. — Common  Sitn-finh ;  Bream;  Pumpkitf-9efd;  StMf. 

IJody  short  and  deep,  compressed,  the  profile  steep,  convex;  usually 
an  angle  above  the  eye.  Head  rather  small.  Mouth  small,  oblique, 
the  maxillary  scarcely  reaching  the  front  of  the  eye.  Dorsal  spines 
rather  high,  as  long  as  eye  and  snout;  the  soft  rays  higher.    Pectorals 

•  Gill  &  Jordan,  Field  and  Forest,  1877,  ii,  IIK):  type  Sparusaurema  Walbaiiin=/Vpfli 
gibbom  L.     (ff,  wellj  nCjna^  opcrclo;  ou?,  car.) 
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loDg.  Scales  large;  4  rows  on  cbcek.  Pharyngeal  teeth  all  truncate, 
paved.  Color  greenish-olive  above,  shaded  with  blaish,  the  sides  spot- 
ted and  blotched  with  orange;  belly  orange-yellow;  cheeks  orange, 
vith  blue  wavy  streaks;  lower  fins  orange,  upper  bluish  and  orange- 
spotted.  Opercular  flap  rather  small,  the  lower  posterior  part  always 
bright  scarlet,  a  mark  which  distinguishes  this  species  when  adult  at 
ooce  from  all  our  other  high-colored  sun-fishes.  Head  3^;  depth  2.  D. 
X,  11 ;  A.  Ill,  10;  Lat.  L  47.  L.  8  inches.  Great  Lake  region  to  Maine 
and  southward  to  Florida,  east  of  the  Alleghanies;  found  only  in  the 
northern  parts  of  the  Mississippi  Valley.  One  of  our  most  abundant 
and  familiar  fishes. 

iPerea  gibho9a  L.  Syst.  Nat.  ed.  xi,  293,  1760  (after  Perca  fluvlaiilis  gihhoaay  ventre 
luieoy  of  Catesby):  SparuM  aureus  Walb.,  Art^di,  Pijc.  1792,  290  (after  **Goldli8ch" 
of  Sohopff):  PamotUi  vulgaris  On  v.  Sl  Val.  iii,  91,  1829:  Monme  maculata  Mitchill,  Re- 
port, in  part,  Fish.  N.  Y.  1W14,  18:  Pomotis  vulgaris  Holbr,  Ichth.  S.  Car.  8:  Pomotis 
vulgaris  Storer,  Fish.  Mass.  12:  Pomotis  auritus  GUnther,  i,  261:  Eupomotis  aureus  Jor- 
dan, Man.  Vert.  241.) 

9(I8.  I*,  lims  McKay. 

**Thi8  species  resembles  P.  incisor  {L.  pallidus)  in  the  outline  of  the 
body,  the  nature  and  coloration  of  the  scales,  and  in  the  size  and  form 
of  the  fins,  but  it  differs  greatly  from  it  by  its  large  mouth,  the  free 
extremity  of  the  upper  jaws  reaching  the  vertical  line  of  the  middle  of 
the  eye,  by  the  presence  of  teeth  upon  the  palate,  and  by  the  ventral 
fins  being  placed  immediately  under  the  pectorals.  The  black  oper- 
cular appendage,  which  is  very  short,  has  a  narrow  orange  border  be- 
hind ;  there  is  a  black  spot  at  the  base  of  the  posterior  rays  of  the 
dorsal;  both  dorsal  and  anal  are  marked  by  one  or  two  dark  stri]>e^; 
the  caudal  is  crossed  by  several  dotted  vertical  lines;  there  are  eight 
or  nine  dusky  bars  across  the  sides  between  the  head  and  tail.  This 
species  bears  the  same  relation  to  Pomotis  that  PomoMs  bears  to  the 
true  Centrarchus  in  the  size  of  the  mouth  and  the  form  of  the  body, 
and  I  have  no  doubt  it  will  some  day  become  the  type  of  a  distinct 
genus."  {Agassiz.)  Tennessee  River,  at  Huntsville,  Ala.  We  are 
informed  by  Professor  Bliss  that  the  types  of  this  species  have  the 
pharyngeals  paved. 

(Pomotis  pallidus  Agassiz,  Amer.  Joum.  Sci.  Arts,  1854,  303,  not  Lahrus  palUdtts 
Mitch. ;  McKay,  Proc.  U.  S.  Nat.  Mas.  1881,  89.) 
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251.— mCROPTERUS  LacdpMe. 
Black  Bass. 

{Jluro  and  GrysleB  Cuvier  and  Valenciennes:  CalliuruSf  DioplUe$,  Lep0mi$,  etc.,  Bafin- 

esque.) 

(Lac6pMe,  Hint.  Nat.  Poiss.  iv,  325,  1802:  type  Micropteru9  dolamieu  Lac.) 

Body  elougatc-ovate,  compressed,  the  back  not  much  elevated.  Head 
bblong-coDic.  Mouth  very  large,  oblique,  the  broad  maxillary  reaching 
nearly  to  or  beyond  the  posterior  margin  of  the  eye,  its  supplemental  bon€ 
well  developed.  Lower  jaw  prominent.  Teeth  on  jaws,  vomer,  and  pala- 
tines; usually  none  on  the  tongue.  Preopercle  entire;  operculum  end- 
ing in  two  fiat  points,  without  cartilaginous  flax).  BranchiostegalsDor- 
mally  G.  Scales  rather  small,  weakly  ctenoid.  Lateral  line  contiDooas. 
Dorsal  fin  divided  by  a  deep  notch,  the  spines  low  and  rather  feeble,  10 
in  number;  anal  spines  3;  the  anal  fin  much  smaller  than  the  dorsal; 
caudal  fin  emarginate.  Size  large.  Two  species,  among  the  most  im- 
portant of  American  "  game-fishes."  (/Jt«z/>«c,  small ;  Tzrepovj  fin ;  tlie dor- 
sal fin  in  the  typical  specimen  having  been  injured,  its  posterior  rays, 
detached  and  bitten  off  short,  were  taken  by  Lac6pede  for  a  separate  fin.) 

a.  Mouth  very  largo,  the  maxillary  in  the  atlult  extending  beyond  the  orbit;  8cal«* 
rather  large,  65-70  in  the  lateral  Hue;  7-8  series  above  lat<.'ral  line. 

759*  HI.  salmoidcs  (Lac.)  Henshall. — Large-mouthed  Black  Bast;  Otwtyo  Ba^^' 
Green  Bosh;  Bayou,  Bush. 

Body  ovate-fusifonn,  becoming  deeper  with  age,  moderately  eorxi- 
pressed.  Head  large.  Mouth  very  wide,  the  maxillary  in  the  adiil^ 
reaching  beyond  the  eye;  in  the  young  shorter.  Sciiles  on  thechet^^*^ 
in  about  10  rows;  scales  on  the  trunk  comparatively  large.  Liiignta-* 
teeth  sometimes  present.  Dorsal  fin  very  deeply  notched.  Colon*' 
tion  of  the  young  dark-green  above;  sides  and  below  greenish-silverr  • 
a  blackish  stripe  along  the  sides  from  opercle  to  the  middle  of  tl»«^ 
caudal  fin;  three  dark  oblique  stripes  across  the  cheeks  and  oi)ercle?»  r 
below  and  above  the  lateral  band  some  dark  spots;  caudal  fin  pale  ^-^ 
base,  then  blackish,  whitish  at  tip;  belly  white.  As  the  fish  gro^sj 
older  the  black  lateral  band  breaks  up  and  grows  fainter,  and  the  colr»r 
becomes  more  and  more  of  a  unifonn  pale  dull  green,  the  back  h&3mg 
darker;  a  dark  opercular  blotch  usually  present.  Head  3^;  depth  ^ 
D.  X,  13;  A.  Ill,  11;  scales  8-CcS-l(5.  L.  1-2  feet.  Sivers  K 
United  States,  from  the  Great  Lakes  and  Red  Biver  r* 
to  riorida  and  Texas;  everywhere  abundant,  prefier* 
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gisli  waters.  It  grows  to  a  larger  size  than  the  next  species, 
adily  distinguished  by  its  coloration  and  the  larger  mouth  and 
ales.    Both  species  vary  mnch  with  different  waters. 

Balnundes  hac6phde,  Hint.  Nat.  Poiss.  iv,  716,  1802:  Lepamis  pallida  Raf. 
.  30,  1820;  Jordan,  Ann.  Lye.  Nat.  Hist,  xi,  314,  1877:  Cichla  floridana  Le 
irn.  Acad.  Nat.  Sci.  Phila.  1822,  220:  Euro  nigricaM  C.  &.  V.  ii,  124:  Euro 
riinther,  i,  255:  Micropteru8  nigricana  Gill,  Proc.  Ainer.  Assoc.  Adv.  Sci.  1873, 
'  most  late  writers):  Dtoplites  nuecfmns  Gnl.  U.  S.  Mex.  Bound.  Ichth.  3; 
9  aalmoides  Henshall,  Book  of  the  Black  Bass,  18K1,  110.) 

smaller,  the  maxillary  in  the  adult  not  extending  beyond  orbit;  scales 
laller,  72-75  in  the  lateral  line ;  10-12  series  above  the  lateral  line. 

dolomicu  Lac. — Small-mouthed  Black  Base, 

►vatefusiforin,  becoming  deeper  with  age.  Head  large.  Month 
t  smaller  than  in  M.  sahnoides,  the  maxillary  ending  consider- 
ront  of  the  hinder  margin  of  the  orbit.  Scales  on  the  cheek 
in  about  17  rows;  scales  on  the  trunk  comparatively  small, 
n  deeply  notched,  but  less  so  than  in  M.  salmoidesj  the  ninth 
Dg  about  half  as  long  as  the  longest,  and  not  mnch  shorter  than 
.  Coloration  quite  variable,  the  young  dull  golden  green,  with 
istre;  darker  spots  along  the  sides,  which  tend  to  form  short 
bars,  but  never  a  dark  lateral  band;  3  bronze  bands  radiating 
across  cheeks  and  opercles;  a  dusky  spot  on  point  of  opercu- 
[y  white;  caudal  fin  yellowish  at  base,  then  black,  with  white 
sal  with  bronze  spots,  its  edge  dusky.  In  some  waters  the  fin- 
j  are  obsolete,  but  usually  they  are  very  conspicuous  in  the 
Southern  specimens  usually  have  the  scales  of  the  lower  part 
des  with  faint  dark  streaks;  adult  specimens  have  all  these 
ore  or  less  wholly  obliterated,  and  become  ultimately  of  a  uni- 
d  green,  without  silvery  lustre.  Head  3J;  depth  3 J.  D.  X,  13; 
0  or  11;  scales  11-71-17.  Ki vers  of  the  United  States,  from 
-t  Lake  region  to  South  Carolina  and  Arkansas;  abundant, 
ng  running  streams,  and  preferring  clear  and  cool  waters;  its 
limit  is  bounded  by  the  presence  of  such  waters.  As  a  game 
species  is  usually  more  highly  valued  than  its  congener.* 

le,  HiHt.  Nat.  PoisH,  iv,  325,  1802;  Hoiishall,  Hook  ot  the  Black  Bass,  1S81, 
U8  achiyan  Kaf.  Ainer.  Monthly  Mag.  &  Crit.  Rev.  ii,  120,  1817:  Gry/ttea 
^,  &  V.  iii,  04:  GnjHies  saltnonoidta  Giinthor,  i,  2rj2:  Alicropterus  salmoidei 
AiiuT.  Assoc.  Adv.  8ci.  1H73,  (>7,  and  of  many  American  writers:  Calliurus 
»  Raf.  Ichth.  Oh.  2G:  Grystes  J'asciatus  Gliuther,  i,  '^b:  Ccntrarchua  obacurua 
,25S.) 


oies  and  the  prece<ling  are  x)opu1arly  known  in  the  Southern  States 
••me  of  <•  Trout." 
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Family  LXXXV.— PERCID^. 

(The  Perches.) 

Body  more  or  less  elongate,  terete  or  compressed,  covered  moreorfefls 
completely  with  rather  small,  ctenoid,  adherent  scales.    Lateral  line 
usually  present,  not  extending  on  the  caudal  fin.    Mouth  terminal  or 
inferior,  small  or  large,  the  premaxillaries  protractile  or  not;  maxillaries 
large  or  small,  without  distinct  supplemental  bone.    Jaws,  vomer,  and 
palatines  with  bands  of  teeth,  which  are  usually  villiform,  bat  some- 
times mixed  with  canines ;  occasionally  the  teeth  on  the  vomer  or  pala- 
tines are  absent.    Head  naked,  or  more  or  less  scaly ;  preopercle  entire 
or  serrate ;  opercles  usually  ending  in  a  fiat  spine.    Branchio8tegali}6 
or  7.    Gills  4,  a  slit  behind  the  fourth  ;  gill-membranes  free  or  coonectedf 
not  joined  to  the  isthmus ;  gillrakers  slender,  toothed ;  psendobrancfais 
small,  or  glandular  and  concealed,  or  altogether  wanting ;  lower  pharyn- 
geals separate,  with  sharp  teeth.    Fins  generally  large ;  two  doraab, 
the  first  of  6  to  15  spines ;  anal  fin  with  one  or  two  spines  (three  in 
PercichthySj  a  fresh-water  genus  from  Chili).    Ventrals  thoracic,  I,  5; 
pectonils  otten  very  large ;  caudal  lunate,  truncate  or  rounded.    Anal 
papilla  often  present.     Air  bladder  small  and  axlherent,  often  entirely 
wanting.    Pyloric  c(Eca  few.    Yertebnie,  30  to  45. 

Genera  about  22 ;  species,  90  to  100 ;  inhabitants  of  the  fresh  waters 
of  cool  regions,  most  of  them  being  American  and  nearly  all  belonging 
to  the  fauna  of  the  United  States.  The  great  majority  of  the  spei'ies 
belong  to  the  sub-family  of  Etheoatomatincc,  the  Darters,  all  the  species 
of  which  group  are  American.  They  are  among  the  most  singular  and 
interesting  of  our  fishes.  They  difter  from  the  typical  Perciacc  in  their 
small  size,  bright  colors,  and  large  fins,  and  m<  re  technically  in  the 
rudimentary  condition  of  the  pseudobrauchiiB  and  the  air  bladder,  both 
of  which  organs  are  usually  inappreciable.  The  preopercle  is  unarmed, 
and  the  number  of  brancliiostegals  is  six.  An  anal  papilla  is  likewise 
developed,  as  in  the  Gohiidiv^  to  which  group  the  Darters  bearaconsid- 
erable  superficial  resemblance,  which,  however,  indicates  no  real  affinity. 
The  relations  of  the  Darters  to  the  Perches  have  been  aptly  expressed 
by  Professor  S.  A.  Forbes: 

"' Given  a  supply  of  certain  kinds  of  food  nearly  inaccessible  to  the 
oidinary  fish,  it  is  to  be  expected  that  some  fishes  would  become 
especially  fitted  for  its  utilization.    Thus  the  Ftheostomatinm  as  a  gnmp 
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5  explained  in  a  word  by  the  hypothesis  of  the  progressive  adapta- 
n  of  the  yoang  of  eeitain  Percidcc  to  a  peculiar  place  of  refuge  and  a 
caliarly  situated  food  supply.  Perhaps  we  may  without  violence  call 
ese  the  mountaineers  among  fishes.  Forced  from  the  populous  and 
•tile  valleys  of  the  river  beds  and  lake  bottoms,  they  have  taken 
fage  fi'om  their  enemies  in  the  rocky  highl mds,  where  the  free  waters 
ay  in  ceiiseless  torrents,  and  there  they  have  wrested  from  stubborn 
ktnre  a  meager  living.  Although  diminished  in  size  by  their  constant 
niggle  with  the  elements,  they  have  developed  an  activity  and  hardi- 
lod,  a  vigpr  of  life  and  a  glow  of  high  color  almost  unknown  among 
e  easier  livers  of  the  lower  lands.  •  •  •  Notwithstanding  their 
ivial  size,  they  do  not  seem  to  be  dwarfed  so  much  a^  concentrated 
hes."    (Am.  Nat.  1880,  October,  pp.  697-702.) 

The  colors  of  the  Etheostomatirue  are  usually  very  brilliant,  species  of 
mlichthysj  NothanotuSy  and  Diplesium  being  among  the  most  brilliantly 
lored  fishes  known  ^  the  sexual  differences  are  often  great,  the  females 
log  as  a  rule  dull  in  color  and  more  speckled  or  barred  than  the  males. 
MBt  of  them  prefer  clear  running  water,  where  they  lie  on  the  bottom 
icealed  under  stones,  darting,  when  frightened  or  hungry,  with  great 
locity,  for  a  short  distance,  by  a  powerful  movement  of  the  fiin-shaped 
[storals,  then  stopping  as  suddenly.  They  rarely  use  the  caudal  fin 
swimming,  and  they  are  seldom  seen  moving  or  floating  freely  in  the 
,ter  like  most  fishes.  When  at  rest,  the^'  8ui)port  themselves  on  their 
panded  ventrals  and  anal  fin.  All  of  them  can  turn  the  head  from 
le  to  side,  and  they  frequently  lie  with  the  head  in  a  curved  position 
partly  on  one  side  of  the  body.  The  species  of  Ammocrypt^  and 
rhaps  some  of  the  oiliers  prefer  a  sandy  bottom,  where,  by  a  sudden 
mge,  the  fish  buries  itself  in  the  sand  and  remains  quiescent  for 
urs  at  a  time,  with  only  its  eyes  and  snout  visible.  The  others  lurk 
stony  places,  under  rocks  and  weeds.  Although  more  than  usually 
lacious  of  vitality,  the  Darters,  from  their  bottom  life,  are  the  first 
be  disturbed  by  impurities  in  the  water.  All  the  Darters  are  car- 
rorous,  feeding  chiefly'  on  the  larvae  of  JDiptera,  and  in  their  way  vora- 
»us.  All  ai^e  of  small  size;  the  largest  {Pcrcina)  reaches  a  length  of  8 
5hes,  while  the  smallest  (Microperca)  is  probably  the  smallest  spiny- 
^ed  fish  known,  barely  attaining  the  length  of  an  inch  and  a  half, 
ey  are  of  too  small  size  to  be  used  for  food,  although,  according  to 
ifinesque,  "  they  are  good  to  eat,  fried.'' 

The  PercincBiiTe  represented  in  America  by  two  genera,  and  in  Europe 
the  same  two  and  three  others — Acerina^  Percarinay  and  A«j?ro — th^ 
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latter  bearing  a  strong  external  resemblance  to  the  Etheo^Umathm^^  |^ 
serving  as  a  connecting  link  between  them  and  the  more  typical  fom, 

{Pcrcida  part,  GuDther,  i,  58-78;  genera  Perca,  Lucioperoa,  FiUoma,  B€komUjJ» 
ma,  PercarivOj  Aspro^  FercichthySf  and  Percilia,)  _ 

•  Anal  spiDCs  one  or  two, 

a.  Pseudobranchio)  imperfect  or  wanting ;  preoperclo  entire ;  branchioetegak  6.  (£tt^ 

osiomatince.) 
b,  Premaxillaries  protractile. 

c  Body  extremely  elongate,  snbcylimlriral,  translucent,  the  belly  at  least  naktd; 

lateral  line  complete;  gill-membranefl  broadly  nnittd. 

d.  Anal  spine  single ;  anal  tin  ueaiiy  as  large  as  second  dorsaL 

AiniOCBTFTA,SS. 

dd.  Anal  spines  two ;  anal  fin  small '. 1oa,851 

cc.  Body  less  elongate,  opaque,  chiefly  scaled. 
€.  Anul  spine  obscure,  normally  single. 
/.  Lateral  line  complete,  or  wanting  on  a  few  scales  only..BoLE080XA,S5i 

ff.  Lateral  line  incomplete YAUXAKnAjSi 

ee.  Anal  spines  two,  the  first  commonly  the  longer. 

</.  Gill-membranes  more  or  less  broadly  united ;  belly  with  ordinaiyieaki 

h.  Maxillary  bone  normal ULOCKSTBA,:Sfi. 

hh.  Maxillary  a<lnate  to  the  preorbital DiPLEUCX,  J57. 

gg.  Gill-membranes  scarcely  connected. 

t.  Belly  with  enlarged  caducous  plates CoiTOGASTEl,  838. 

ii.  Belly  without  enlarged  caducous  plates laiatrrOMA,  £9> 

hh,  Premaxillaries  not  protractile. 

j.  Lateral  line  complete. 

k.  Ventral  line  with  a  series  of  enlarged,  spinous,  cadacons  scaki 
or  (if  these  are  fallen)  a  naked  strip. 
I.  Mouthsmall,  inffrior,  beueatha  pig-like  snout..  Pkrcixa,  £60. 

IL  Mouth  larger,  the  snout  not  juojecting  beyond  it. 

Alvordiis,261. 
kk.  Ventral  line  without  caducous  scales. 
m.  Gill-membraues  scarcely  connected. 

II.  Anal  fm  larger  than  second  dorsal    HADKOPTERrs,  ^ 
tin.  Anal  tin  smaller  than  second  dorsal .  .NoTiuixoirK  *.I^ 
mm.  Gill-membranes  bnuidly  connected  ..   NanostuMA,  sS"* 
jj,  Laterdl  line  ]>resent,  in('()m])h^te. 

0.  (iill-membranrs  broadly  united Etiieostoma,  26^»* 

00.  GillmiMubranes  separate  or  nearly  so. 

P(ECILICnTHYS,  3^- 

jij.  Lateral  line  obsolete MlCROPERCA,  *>'• 

aa.  Pseudobranchiuj  well  developed ;  jirt'opcrcle  serrate ;  branchiostegalsT.    (   tniM^  • ' 

J).  Canine  tcetli  none;  body  oblong Pkrca, 3<*''^* 

pp.  Canine  teeth  in  jaws  and  palatines;  iKxly  elonj:*^*'- 

Stizostkdium,  '26^- 
252.— AiH.HOCRYPTA  Jordan. 

iSand  Darters. 

(*  rieurotepia  Agassiz;  not  Plcuroleph  Kgerton,  a  genus  of  extinct  Ganoids.) 
(Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  0,  1H77 :  type  Jmmocri/pta  deaiii  Jonlan.) 

Body  sloDder  and  elongate,  sub-cyliiHlriccil ;  pellucid  in  life.    H^a« 

*  Agassiz,  Bull.  Mus.  Comp.  Zool.  i,  5,  1^0:$:  tyi>e  Etheostoma  ptUuddim  B9ixd 
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Mouth  rather  wide,  terminal,  horizontal,  the  lower  jaw  in- 
preraaxillaries  very  protractile;  teeth  on  the  vomer.  Scales 
noid,  little  imbricated,  present  along  the  region  of  the  lateral 
on  the  tail,  sometimes  wanting  on  the  back  or  belly ;  lateral  line 
'.  Head  scaly  or  naked ;  no  ventral  plates ;  the  belly  naked, 
ibranes  considerably  united,  forming  an  angle  at  their  junction, 
ins  moderate,  about  equal  to  the  anal  fin  and  to  each  other; 
ith  about  ten  spines;  anal  spine  single,  weak.  Yertebrse  22 
.  pellucida).  Darters  of  moderate  or  rather  large,  size,  inhabi- 
sandy  bottoms  of  clear  streams,  where  they  bury  themselves 
excepting  the  eyes  and  snout.  Coloration  translucent,  with 
flections.    («/jt/i«T,  sand ;  xpuKzo^y  concealed.) 

and  opercles  naked;  body  inii>erfectly  scaled. 

beani  Jordan. 

greatly  elongated,  sub-cylindrical,  transparent.  Head  rather 
avier  than  in  A.  peUiicida,    Mouth  rather  wide,  nearly  termi- 

upper  jaw  somewhat  the  longer ;  outer  teeth  strong,  hooked. 
ir  spine  obsolete.  Head  entirely  naked.  Body  naked,  except 
lal  peduncle,  which  is  sparsely  covered  with  thin,  imbedded 
rid  a  series  of  rather  large  scales  along  the  sides,  on  which  the 
ne  runs.    Dorsal  fins  high,  wide  apart,  about  equal  in  height  to 

fin  and  to  each  other;  caudal  fin  emarginate.  Color  trans- 
rithout  bars  or  spots,  the  lateral  line  shining-golden  in  life, 
dorsal  with  a  large  black  spot  on  the  membrane  anteriorly, 
lear  the  middle,  and  some  small  ones  behind;  other  fins  wjth 
nibranes  dusted  with  dark  points.  Head  3^;  depth  7i.  D.  X- 
0  ;  Lat.  1. 05.    L.  2i  inches.     Louisiana  and  Mississippi. 

'ifota  bennii  Jordan,  Bull.  U.  S.Nat.  Mas.  x,  5,  1877  :  Jmmocrypta  gelida  Hay, 
.  Nat.  Mii«.  l^^rtU,  490 — apparently  the  young;   the  size  smaller  aud  the  tius 

8  and  oporclcH  scaly. 

pellucada.  (Bainl)  J.  &  G. — Sand  Darler, 

iicent;  scales  with  fine  black  dots;  a  series  of  small,  squarish 
bluish  blotches  along  the  back  and  another  along  each  side; 
pots  connected  by  a  gilt  baii<l.  Body  slender;  head  stout. 
)I>er(!les,  an<l  temporal  region  8<!aled  ;  the  scales  imbedded  and 
less  cycloid.  Neck  above  thinly'  scaled  or  naked ;  scalesof  bo<ly 
rough,  those  along  lateral  line  and  caudal  peduncle  most 
nbricated ;  belly  entirely  naked ;  opercle  ending  in  a  short,  flat 
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spine.  Maxillary  barely  reaching  to  opposite  the  large  eye;  eytt  high 
up,  separated  by  a  narrow,  grooved  space.  Pectorals  short,  reaching 
tips  of  ventrals,  half  way  to  vent.  Head  4^;  depth  7.  D.  X-10;  A 
I,  8;  Lat.  1.  about  75,  about  6  series  of  scales  above  it.  L.  3  iiiehe& 
Ohio  valley  and  northwestward ;  abounding  in  clear  sandy  streams ;  one 
of  the  most  interesting  of  our  fishes. 

{Eihtostoma  peUuddum  Baird  MSS.:  Pleurolepis  peUuddus  Agasaiz,  BnlL  Hnx  Comp. 
Zool.  i,  5,  180:3:  Pieurolepis  pcUucidua  Vaillant.  Ri'cherches  Bur  Etheostom.  in  Noav. 
Archiv.'  Miis.  1874»  138 :  Pleurolepis  pellucidus  Jonlan,  Man.  Vert.  ed.  2, 219:  Plmniqit 
pellucidns  Jordan  &  Copeland,  Amur.  Nat.  1877,  86.) 

763.  A.  asprella  Jordan. 

Uead  long,  rather  slender.  Eyes  very  large,  high  up  and  very  dose 
together.  Mouth  not  large,  sub-terminal,  horizontal.  Cheeks  and oper- 
cles  with  pectinated  scales.  Opercular  spine  well  developed.  Sqnama- 
tion  much  more  complete  than  in  A.  pellucidaj  the  scales  small  and 
quite  rough,  largest  posteriorly.  Throat  and  belly  naked,  the  Sfwce 
between  the  ventral  fins  scaled.  Back  of  neck  scaly.  Fins  large,  the 
dorsals  well  separated  5  the  spinous  high,  highest  in  front;  second  dor- 
sal smaller,  smaller  than  anal;  anal  spine  high,  flexible;  caudal  Innate. 
Coloration  clear  olivaceous,  sides  with  8  to  10  dark  squarish  blotches, 
quite  small  and  far  apart;  a  blackish  shade  forward  from  eye,  and  a 
dusky  shade  across  o])ercle.  Said  to  present  in  life  **  almost  all  the 
colors  of  the  rainbow."  Read  41 ;  depth  8.  I).  IX-10;  A.  1, 8;  Lat  1. 
98,  ten  series  above  the  lateral  line.  L.  4  inches.  Illinois  to  Alabama, 
in  sandy  streams;  a  much  larger  and  rougher  species  than  the  preceiling. 

{PUtirolepis  UHpreUiis  Jonliin,  Bull.  Ills.  Lab.  Nat.  Hist.  2,  38,  187b:  Pleurolrpit ah 
prellus  J onlaw J  Man.  Vert.  eil.  2,  404.) 

253,— lOA  Jordan  &  Brayton. 
(Jordan  &  Brayton,  Bnll.  U.  S.  Nat.  Mns.  xii,  8H,  1878:  typo  PccciUchihys  ri/rfwCope.) 

Tbis  genus  differs  from  Ammociypta  cliietly  in  the  presence  of  two  well- 
developed  si)iiH?s  in  the  anal  fin.  The  anal  fin  is  proportionately  smaller, 
and  the  scales  are  larger  and  rougher,  more  fully  covering  the  body. 
The  squauiatiou  of  the  head  is  moie  comph^te  than  in  any  other  geuo* 
Species  slender,  translucent  in  lii'e.     {/o^,  an  arrow  or  dart.) 

764.  I.  vltrea  (Cope)  J.  &  B. 

Form  of  Ammocrypta.  Elead  slender,  acuminate;  mouth  not  very 
small;  temporal  region  scaled ;  cheeks  and  opercles  covered  with  large, 
imbricated,  very  roughly  ctenoid  scales,  these  scales  extending  forward 
to  the  maxillary  and  backward  to  edge  of  opercle  and  on  saboperde; 
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ihe  feeble  opercnlar  spine  is  almost  hidden  by  them.  Middle  and  lower 
MTt  of  the  sides  of  the  body  covered  with  large,  imbricated,  very  rough 
iicales,  these  less  closely  set  below;  breast  naked;  behind  the  ventrals 
:be  middle  line  of  the  belly  with  some  small  scales,  behind  which  is  a 
aaked  space  bounded  by  small  imbedded  scales,  and  extending  as  far 
M  the  vent;  back  from  middle  of  first  dorsal  forward  naked,  posteriorly 
more  or  less  scaly.  Fins  low  and  small,  the  second  dorsal  larger  than 
the  first  or  the  anal;  the  spines  slender;  anal  spines  short;  pectoral 
fins  long  and  narrow.  Translucent,  with  small  dark  spots  on  back  and 
sides,  besides  finer  specklings;  fins  plain.  Head  4^;  depth  7.  D.  VII 
to  IX-11  to  13;  A.  II,  6  to  8;  Lat.  1.  60.  L.  2  inches.  Neuse  River, 
North  Carolina;  locally  abundant. 

(PcKiliohthys  vitreM  Cope,   Proo.  Amer.   Philos.  Soc.  Phila.  1870,  263;  Jordan  & 
Bray  ton,  BuU.  U.  8.  Nat.  Mus.  xii/82,  1878.) 

994.— BOI^EOSOniA  DeKay. 
Tesaellated  Darters, 

(Arlina  and  Eatrella  Grd.) 

(DeKay,  New  York  Fauna  Fisb.  18*12,  20:  type  Boleosoma  tesaellatum  DeKay =J5*Aco«- 
toma  olmatedi  Storer. ) 

Bod3'  moderately  elongate,  fusiform,  not  translucent.  Head  small, 
narrowed  forwards,  the  profile  convex.  Mouth  small,  horizontal,  the 
lower  jaw  included;  premaxillaries  i)rotractile.  Maxillary  not  adnate 
to  preorbital.  Vomerine  teeth  present.  Scales  large.  Lateral  line  con- 
tinuous (rarely  wanting  on  two  or  three  scales).  Belly  with  ordinary 
scales.  Gill-membranes  narrowly  connected.  Dorsal  spines  7-10,  slen- 
der; soft  dorsal  much  larger  than  anal;  anal  normally  with  a  single, 
short,  slender  spine,  the  first  soft  ray  simple,  but  articulate.  Vertebrae 
{B.  nigrum)  17  +  20.  Coloration  olivaceous  and  speckled,  the  males 
blackish  in  spring.    Size  small.     (i^oAt?,  a  dart;  <Ta>/ia,  body.) 

a.  Dorsal  spines  uoriiially  9. 

h.  Cheeks  scaly ;  H4>c(md  dorsal  with  13  or  14  rnys olmsiedi, 

hb.  Cheeks  and  breast  normally  naked  (occasionally  fully  scaled), 
c.  Body  fiisifonii,  with  slender  caudal  piHlnncIe;   fins  moderate;  second  dorsal 

with  11  or  12  rays;  lateral  line  usually  not  quite  complete nigrum, 

cc.  Bo<ly  robust,  compressed ;  tins  very  hi^h. 

d.  Second  dorsal  with  13  rays;  lateral  line  with  about  40 scales effvlgena. 

dd.  Second  dorsal  with  10  rays;  lateral  line  about  35 veiiUare, 

oa.  Dorsal  spines?  (f) €nopu9. 
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a.  Dorsal  spines  normnlly  9. 

b.  Checks  scaly ;  secoud  dorsal  with  13  or  14  rays. 

765.  B«  oBanstedi  (Storer)  Agassiz. 

Body  sleuder,  little  compressed,  with  long  caudal  pedancle.  Held 
slender,  rather  pointed.  Cheeks  and  opercles  scaly;  space  before  dor- 
sal naked;  breast  naked.  Fins  very  high,  pectorals  reaching  past  tips 
of  ventrals.  Coloration  olivaceous,  tessellated  above ;  sides  with 
blotches  and  zigzag  markings;  fins  speckled  or  somewhat  barred; 
head  not  speckled,  dusky  in  males;  usually  a  blaek  stripe  forward  from 
the  eye  and  another  downward.  Head  4;  depth  5J.  D.  IX-U;  A.1, 
9;  Lat.  1.  50.  L.  3}  inches.  Great  Lakes  to  Georgia  and  Massachu- 
setts; the  ex)mmone8t  eastern  species.  A  southern  form,  var.  ffUfCKfa- 
ticepHj  has  the  cheeks  scaly  above  only,  and  is  more  speckled;  VBT.atrih 

« 

maculatiimj  found  eastward,  has  the  breast  closely  scaled. 

{Eiheontoma  olmstedi  Storer,  Bost.  Joiim.  Nat.  Hist.  1842,  61:  Boleo9oma  UtmlWtm 
DelCay,  New  York  Fauna  Fish.  184*2,  iiO;  A^assiz,  Lake  Superior,  299;  Giinther,  i,77: 
Cope,  Jouru.  Acad.  Nat.  Sci.  Phila.  lH(>d,  1213;  Vaillant,  1.  c.79:  BolroBotma  wuicMlaikeft 
Cope,  Proc.  Auier.  Philos.  Soc.  1870,  2G9:  Entrtlla  atromaculata  Girard,  ProG.  Acad. 
Nat.  Sci.  Phila.  ia'9,  66.) 

hb.  Cheeks  aud  breast  (normally)  naked. 

d.  Body  fusiform,  with  slender  caudal  peduncle;  fins  moderate;  aecoDd  dond 
with  11  or  12  rays;  lateral  line  usually" not  quite  comx>lete. 

766.  B.  nigrum  (Kaf.)  Jor. — Johvn^f  Darter. 

Bod3'  fusiform,  slender.  Head  conical,  moderate,  the  snout  som^ 
what  decurved.  Mouth  small,  lower  jaw  included.  Cheeks  and  breast 
naked  (si)eciniens  occasionally  found  with  these  regions  closely  scaly); 
opercles  scaly;  space  before  dorsal  mostly  scaled.  Fins  high,  but 
smaller  and  lower  than  in  the  other  species.  Coloration  pale  oliva- 
ceous; back  much  tessellated  with  brown;  sides  with  numerous  small 
W-sliaped  blotches;  head  speckled  above,  mostly  black  in  the  male:^; 
a  blick  line  forward  from  eye,  and  sometimes  a  line  downwanl  also; 
fins  barred;  males  in  the  spring  blackish  anteriorly,  sometimes  almost 
entirely  black.  Tubes  of  the  lateral  line  obsolete  on  the  last  4  or  5 
scales.  Head  4J ;  depth  5.  D.  I X-12;  A.  I,  8;  scales  5-^1-0.  L  2J 
inches.  Ohio  Valley,  Great  Lake  region,  and  Ui)per  Mississippi;  very 
abundant  where  found.  It  perhaps  varies  into  B.  olmstedij  but  may  be 
distinguished,  as  far  as  we  have  seen,  by  the  shorter  dorsal. 

{Ethcostoma  ui'jra  Kaf.  Ichth.  Oh.  If^JO,  If?:  Boleonoma  macvlatum  Agassiz,  Lake  Sd- 
perior,  IK'O,  IJOo:  liolcosoma  breripinne  Voyyo,  Proc.  Ainer.  Philos.  Soc.  1870, 2CS;  Gttn- 
ther,  i,  77 :  Jiolconoma  mutatum  Vaillant,  1.  c.  88:  f  PtrciUchtUjs  mf«fln(«Cope,  ProcAflrt 
Nat.  Sci.  Phila.  18o4,  232:  Bolcohoma  maculatum  Jordan,  Man.  Vert.  cd.  9fOL) 
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kf .  Body  robnst)  compressed ;  fins  very  high. 

e.  Second  dorsal  with  13  rays ;  lateral  line  about  40. 

rCY.  B.  eflTulffens  (Grd.)  Cope. 

Body  rather  Blender;  candal  peduncle  not  coutracted ;  opercular  spines 

"udimental ;  muzzle  abruptly  decurved.    Eye  3J  in  head.    Fins  very 

ligh;  caudal  very  much  rounded;  vent**al8  reaching  anal;  pectorals 

itill  longer.    Color  brown,  with  traces  of  nine  spots  on  the  side;  muzzle, 

diin,  and  spot  below  the  eye  black ;  fins  black,  the  second  dorsal  and 

^odal  with  white  specks.    Head  4^;  depth  6^.    D.  IX-13;  A.  II,  8; 

leales  5-40-6.    L.  2^  inches.    Maryland  to  North  Carolina.   (Cope.) 

(Arlina  effulqenn  Girard,  Proc.  Acad.  Nut.  Sci.  Phila.  1859,  64;  Cope,  Proc.  Ami 
?hUoe.  Soc.  1870,  269.) 

ir.  Second  dorsal  with  10  rays;  lat.  1.  about  35. 
^•8.  B.  Texlllare  Jordan. 

Body  rather  short  and  stout ;  caudal  peduncle  not  contracted ; 
>percnlar  spine  moderately  developed;  space  in  front  of  dorsal  fin 
laked;  muzzle  moderately  decurved;  eye  moderate.  Second  dorsal 
rery  high,  higher  than  long;  pectorals  and  ventrals  long,  nearly  reach- 
ng  anal.  Coloration  olivaceous,  the  sides  with  traces  of  vertical  bari«i; 
irst  dorsal,  ventrals,  and  anal  black ;  second  dorsal  and  caudal  strongly 
marred  with  pale  in  fine  pattern;  head  black  in  the  male;  lateral  line 
jomplete.  Head  4;  depth  4 J.  D.  VIII-10;  A.  I,  7;  scales  4-35-6. 
L  2^  inches.  liappahannock  River,  Warrenton,  Va.;  a  single  speci- 
men known. 

(Jordan,  Proc.  V.  8.  Nat.  Mus.  1880,  237.) 
u.  Dorsal  spines  7. 
769.  B*  ffisopus  Cope. 

Bo<ly  stout,  the  back  rather  elevated ;  the  caudal  peduncle  somewhat 
contracted;  muzzle  somewhat  decurved;  mouth  terminal.  Dorsal  fins 
Dinch  elevated.  Color  light  brown,  with  six  small  dark  dorsal  spots, 
and  ten  similar  small  spots  along  the  dorsal  Hue;  a  bar  around  muzzle 
BDd  one  below  eye.  D.  VII-14;  A.  10;  scales  5-47-8.  L.  24*  inches. 
LoyaLsoc  Creek,  a  tributary  of  Allegheny  River.  {Cope,)  One  speci- 
men known,  perhaps  an  accidental  variation. 

(Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1H70,  J^70.) 

»5*1.— VAIL.L.ANTIA  Jordan. 
[Jordan,  Bull.  U.  S  Nat.  Mus.  xii,  89,  1H78;  type  Dohosoma  camurum  Forbes.) 

This  genus  agrees  with  Boleosoma  in  all  respects,  except  that  the 
lateral  line  is  incomplete,  usually  ceasing  near  the  middle  of  the  body. 
'4oii  Yaillant,  author  of  an  excellent  monograph  of  these  flahes.) 
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770.  T«  camura  (Forbes)  Jor. 

Body  slender,  elongate,  with  long  caudal  pedancle.    Back  somewlut 
elevated.     Head  small,  rather  slender,  the  snout  shorter  tlian  eye, 
strongly  decurved.     Mouth  inferior,  horizontal,  small,  the  maxOlary 
extending  to  the  middle  of  the  eye.    Gill-membranes  little  cooDected. 
Cheeks,  opercles,  and  breast  closely  covered  with  rather  large  scaler; 
median  line  of  neck  naked;  opercular  spine  strong;  scales  modeiate; 
lateral  line  quite  short,  nearly  straight,  rea<;hing  to  the  middle  of  tbe 
spinous  dorsal,  developed  on  20  to  30  scales.    Fins  small,  the  donsaU 
well  apart;  first  dorsal  larger  than  the  second,  which  is  larger  thaD  the 
small  anal.    Coloration  as  in  Boleosoma^  olivaceous,  tbe  back  spotted 
and  tessellated ;   sides  with  about  ten  irregular  spot« ;  a  dark  spot  on 
opercles.    Head  spotty  above;  a  black  line  across  the  muzzle;  no  bar 
below  eye ;  dorsals  and  caudal  fin  finely  barred.    Head  4^;  depth  5|. 
D.  X-10;  A.  I,  8;  scales  5-56-10.    L.  2^  inches.    Rivera  of  lUinoia. 

(liolcosoma  camura  Forbes,  Bull.  Ills.  Lab.  Nat.  Hist,  ii,  40,  1^8.) 

771.  T.  cblorosoma  Hay. 

Body  slender,  compressed,  the  dorsal  region  much  arched.  Caadal 
peduncle  long  and  slender,  the  body  abruptly  contracted  at  the  vent 
Head  small,  convex  in  profile.  Cheeks  and  opercles  scaled.  Breast 
scaled  or  naked.  Dorsals  separated  by  a  distance  equal  to  half  the  head, 
about  equal  to  each  other,  larger  than  the  anal.  Lateral  line  develope*! 
on  4  to  20  scales.  Greenish  yellow,  with  many  blotches  and  zigzag 
markings  of  brown ;  a  row  of  about  10  of  these  blotches  along  each  side, 
most  distinct  on  cauda^  peduncle;  about  8  square  brown  dorsal  spots. 
Top  of  head,  opercular  8i)ot,  and  subocular  spot,  black.  A  black  streak 
from  eye  to  snout.  Head  4i;  depth  5J.  D.  lX-11 ;  A.  I,  7  or  1, 8;  Lat. 
1  50  to  GO.  L.  2  inches.  Eastern  Mississippi;  apparently  not  different 
from  the  preceding. 

(Hay,  Proc.  U.  S  Nat.  Mus.  1880,  495.) 

956.— UL.OCENTRA  Jordan. 
(Jordan,  Man.  Vert.  E.  U.  S.  ed.  2,  223,  1878;  type  Jrlina  atripinniB  Jor.) 

Body  moderately  elongate,  little  comi)ressed.  Head  short,  thick,  with 
tunii<l  cheeks.  Mouth  small,  horizontal,  the  lower  jaw  included.  Pre- 
maxillaries  protractile,  little  movable;  maxillary  movable,  not  joined  to 
the  preorbital  except  at  its  root ;  vomerine  teeth  presenti  smalL  M** 
membranes  more  or  less  broadly  connected.  Scales  modfl* 
tral  plates.    Lateral  line  complete  or  incomplete.    *" 
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spines ;  anal  smaller  than  second  dorsal,  with  two  well-develo][>ed  spines, 
the  first  the  longer.  Small  species,  rather  brightly  colored.  {ooXoq^  com- 
plete ;  xsvrpovy  spine },  the  development  of  the  anal  spines  distinguishing 
it  from  Boleosama.) 

■•  Lateral  line  incomplete. 

TTS.  U.  pbBox  (Cope)  J.  &  G. 

Vermillion  red,  with  faint  small  brown  dorsal  spots;  a  series  of  similar 
bine  spots  along  the  lateral  line.  Spinous  dorsal  with  a  dark  blue  bor- 
der; second  dorsal  with  a  dark  shade;  caudal  cross-barred.  Body  rather 
Btont.  Head  compressed.  Mouth  terminal,  the  premaxillaries  freely 
protractile ;  opercular  spine  strong.  Cheeks  and  opercles  naked.  Breast 
and  neck  scaleless  or  nearly  so.  Scales  rather  large,  the  belly  scaled 
like  the  sides.  Gill  membranes  not  described.  Lateral  line  straight, 
reaching  middle  of  second  dorsal.  Anal  fin  small,  other  fins  large.  D. 
X-12;  A.  11,5;  scales  5-52-8.  L.  2  inches.  Trinity  Kiver,  Texas.  {Cope.) 

{Boleo9oma  phlox  Cope,  BaU.  U.  S.  Nat.  Mus.  xvii,  30,  1880.) 

yT8.  U«  stiffmaea  JoT^tm.—Speck, 

Body  slender,  formed  as  in  Boleosoma.  Head  narrow  and  thin,  the 
snout  somewhat  pointed,  obliquely  truncate  in  profile.  Mouth  narrow, 
horizontal,  subinferior,  its  cleft  nearly  reaching  eye;  premaxillaries  little 
protractile.  Lateral  line  extending  to  opposite  middle  of  second  dorsal. 
Scales  rather  large.  Opercles,  cheeks,  and  neck  scaly;  breast  naked. 
Gill-membranes  not  very  broadly  joined;  opercular  spine  sharp.  Fins 
rather  large;  caudal  emarginate.  Olivaceous,  tessellated  and  speckled 
above;  sides  with  about  8  W-shaped  dark  green  blotches  below  the  lat- 
eral line  and  various  duller  ones  above;  upper  parts  in  the  larger  speci- 
mens sprinkled  with  small  orange  spots,  which  are  more  conspicuous 
after  death,  when  the  green  has  faded.  Fins  mottled;  spinous  dorsal 
with  a  baud  of  orange-red  above,  and  one  or  two  narrow  dark  ones  below 
it  A  dark  stripe  forward  and  another  downward  from  eye.  Head  4J ; 
depth  5.  D.  X-12 ;  A.  II,  7  ;  scales  5-4G-7.  L.  2J  inches.  Georgia  to 
Louisiana;  rather  common  in  the  ponds  and  streams  of  the  hill  country. 

(Boleowma  8iigma!itm  JordaD,  Auu.  Lye.  Nat.  Hint.  N.  T.  1876,  311.) 
•«.  Lateral  line  complete. 
1^74*  IT*  atripinnis  Jordan. 

Body  rather  short,  somewhat  compressed  behind.    Head  extremely 

4eep,  the  snout  very  short  and  abruptly  rounded,  as  in  Dip- 

Moatb  smally  with  equal  jaws.    Cheeks  and  oper- 
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cles  scaly;  the  cheek  scales  small  and  closely  set;  a  triangular  serin 
of  scales  on  temporal  region;  throat  smooth^  neck  above  cloedy 
scaly ;  belly  closely  scaled.  Fins  large ;  spinons  dorsal  high,  the 
second  still  higher,  bat  smaller  than  the  first,  its  base  about  equal  to 
the  length  of  the  head;  dorsal  fins  contiguous,  slightly  connected. 
Color  olivaceous ;  head  above  entirely  black ;  back  with  8  dark  ctom- 
bars;  about  II  bar-like  blotches,  somewhat  indistinct,  arranged  along 
the  lateral  line ;  fins  chiefly  black ;  membranes  of  the  second  dotal  • 
and  ventriil  fins  entirely  black,  that  of  the  spinous  dorsal  with  abroad 
black  horizontal  bar  at  base,  above  which  are  numerous  distinct  black 
oblique  streaks ;  anal  with  a  broad  black  bar ;  caudal  and  pectoral  fins 
largely  dusky.  Females  and  young  probably  paler.  Head  ^ ;  depth 
41.  D.  XII-IO;  A.  II,  7;  Lat.  1.  (not  counted).  L.  2 J  inches.  Cum- 
berland River;  but  one  specimen  known. 

(Arlina  atripinnis  Jordan,  Bull.  U.  S.  Nat.  Mus.  1377,  10;  JordaOi  Man.  Vert.  ed. 
2,  -223.) 

779*  U.  simotera  (Cope)  Jordan. 

Body  short  and  rather  deep.  Head  small ;  the  snout  very  obtose,  as 
blunt  as  in  Dlplesium.  Cheeks,  opercles,  and  breast  scaly.  Dorsal  fins 
well  separated.  Back  and  sides  each  with  a  series  of  quadrate  blackish- 
green  blotches;  belly  saffron-color;  upi)er  parts  sprinkled  with  red 
spots  ;  first  dorsal  margined  with  orange-red;  a  row  of  oval  rwl  spots 
across  the  middle  of  the  fin  ;  second  dorsal  with  the  membrane  chiefly 
blood-red;  a  black  s])ot  on  occiput  and  opercle;  a  dark  strii)e  downward 
and  one  forward  from  eye;  caudal  fin  brown,  barre<l.  nead5;depth 
4.  D.  X-11;  A.  II,  7;  scales  10-52-12.  L.  3  inches.  Headwaters  of 
the  Tennessee  and  Cumberland  rivers;  an  elegant  and  peculiar  species, 
carrying  to  an  extreme  the  gobioid  appearance  of  these  fishes. 

(IftfOHtomu  Himotei'nm  Copo,  Jonrn.  Aratl.  Nat.  Sci.  Phila.  181)8, ^Jlf):  H^ontomatimoienm 
Vaillaut  Rfi'berclies,  100:  Diphmum  simoterum  Jordan,  Man.  Vert.  ed.  2,  223.) 

957.— DlPL.E!iiIUIVI   Kafmesqne. 

(Hyostoma  Agassiz. ) 
{DipU'sion  Rafinesque,  Ichth.  Oh.  1'!^^^,  37;  tyju*  Ethet)8toma  blennioides  Raf.) 

Body  elongate,  subterete.  Jlead  very  short  and  blunt,  with  taraia 
cheeks:  the  j)rofile  very  convex.  oMouth  small,  inferior,  horizontal.  P^ 
maxillaries  protractile,  little  movable,  joined  to  the  forehead  mesiaBy 
by  a  slight  frenum;  maxillarj'  not  protractile,  adnato  for  most  <rf  **• 
length  to  the  fleshy  skin  of  thepreorbital;  lower  jaw  very  short}  tecft 
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g ;  no  teeth  on  vomer  or  palatines.  GiU-membranes  broadly 
Scales  moderate,  rough.  Lateral  line  complete ;  no  enlarged 
BS.  Dorsal  fins  large,  the  spinous  dorsal  longer  and  lower 
ond,  of  about  13  spines  ]  anal  smaller  than  second  dorsal 
ig  spines.  Yertebrse  (Z>.  blennioides)  19  +22.  Coloration 
1.    (^cc,  two ;  TzXiiTtov^  near ;  dorsal  fin  nearly  divided  in  two.) 

miioides  ( Baf . )  Jor. — G  reen-sided  Darter. 

t,  elongate,  little  compressed ;  profile  very  convex.  Eyes 
ip  and  close  together;  a  longitudinal  furrow  between  the 
\i  small,  horizontal,  quite  inferior;  upper  jaw  concealed  in  a 
r  the  snout.  Scales  moderate;  those  on  the  belly  large,  not 
leeks  with  fine  scales;  opercles  with  large  ones;  neck  scaly; 
.  Anal  papilla  very  large.  Anal  spines  strong ;  caudal  fin 
lower  rays  of  the  pectorals,  and  the  rays  of  the  ventralsand 
d  and  fleshy  in  the  males.  Color  olive  green,  tessellated 
with  about  eight  double  transverse  bars,  each  pair  form- 
ed figure ;  these  are  sometimes  joined  above,  forming  a  sort 
^al  band ;  in  life  these  markings  are  of  a  clear  deep  green; 
ed  with  orauge  dots;  head  with  olive  stripes  and  the  usual 
irst  dorsal  dark  orange  brown  at  base,  blue  above,  becoming 
second  dorsal  and  anal  of  a  rich  blue  green,  with  some  red- 
greenish,  faintly  barred;  young  and  female  specimens  are 
dull,  but  the  pattern  is  peculiar.  Head  4^;  depth  4|.  D. 
II,  8;  Lat.  1.  65  to  78.  L.  3-5  inches.  Pennsylvania  to 
h  to  Alabama;  one  of  the  handsomest  and  most  abundant  of 

blennioides  Raf.  Jonm.  de  Physique,  1819,  419:  Pileoma  cymaiogramma 
A.ca<l.  Nat.  Sci.  Phila.  I860,  3*27:  Hyostoma  Cjfmatogrammum  Vaillant, 
,n,  Man.  Vert.  222:  Hyostoma  blennioperoa  Cojie  (JoarD.  Acad.  Nat.  Sci. 
)  is  a  form  larger  than  usaal  and  with  rather  smaller  scales :  Hyotiama 
iz  (Am.  Joum.  Sci.  Arts,  1854,  305)  is  slenderer,  with  rather  larger 
)dy  and  on  the  cheeks.     Both  grade  into  the  common  form. ) 

35§.— COTTOOASTER  Putnam. 

(^Aeocrj^p to  Jordan.) 

Mns.  Comp.  Zool.  1863,  5 :  type  Boleosoma  tessellatum  Thompson,  not 
:ay.) 

er  robust,  little  compressed.  Head  moderate,  bluntish. 
,  the  lower  jaw  included;  premaxillaries  protractile;  maitilr 
drent  to  the  preorbital.  Teeth  on  vomer.  Oill-membranea 
ftte.  Scales  ctenoid;  those  of  the  middle  line  of  the  belly 
ETat  Mus.  No.  16 32 
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enlarged  and  spinous^  falling  off  at  times,  leaving  a.  naked  strip;  latori 
line  continuous.  Dorsal  fins  large,  the  second  osually  smaller  thantbe 
first  and  smaller  than  the  anal.  Anal  spines  two,  strong,  the  flist  tbe 
longer.    Size  moderate. 

{xorroif  scolpin;  ya6r7fp,  belly.) 
777.  €•  copelandi  Jordan. 

Body  rather  slender  and  elongate.     Head  rather  large  and  long; 
somewhat  narrowed,  resembling  that  of  Boleosotnct*   Month  small,  hori*  |^: 
zontal,  subinferior.    Eye  large,  3^  in  head.     Cheeks  naked;  opeicki  !» 
|ind  neck  each  with  a  few  scales ;  throat  naked.    Ventral  plates  wd 
developed;  scales  moderate,  strongly  ctenoid.    Color  brownish  olife;   |if 
a  series  of  rather  small,  horizontally-oblong,  black  blotches  along  the 
lateral  line,  forming  an  interrupted  lateral  band;   back  tessellstod; 
blackish  streaks  forward  and  downward  from  eye;  ventral  fins  dosky 
in  the  male;  vertical  fins  with  dusky  specks;  a  black  spot  on  anterior 
rays  of  spinous  dorsal.    Head  4};  depth  5^.    D.  XI- 10;  A.  II,  9;  Lat 
1. 56.    L.  2  J  inches.    White  Biver,  Indiana ;  abundant  near  Indianapolis. 

(Rheocrypta  copelandi  Jordan,  Bull.  U.  S.  Nat.  Mas.  X,  9, 1877:  Bheow^gpia  oojieMi 
Jordau,  Man.  Vert.  222.) 

77§.  €•  putnami  J.  &  G.  (nom.sp.  nov.). 

General  form  of  the  preceding.    Mouth  large,  the  maxillary  reaching 
to  tbe  pupil.    Snout  convex.    Cheeks  naked;  opercles  closely  scaled; 
chest  naked;  neck  above  scaly;  scales  large.    Tessellated  above;  sides 
with  ten  square  blotches,  which  are  small  and  slightly  connected  by  » 
dusky  baud;  spinous  dorsal  with  a  brown  median  band;  second  dorsal 
and  caudal  barred;  entral  in  the  males  dusky;  a  dusky  stripe  down 
ward  and  one  forward  from  eye.    Head  4 ;  depth  6.    D.  XI-11 ;  A.  II,  8 1 
Lat.  1.  44.    L.  3  inches.    Lake  Cbamplain.    (Described  from  No.  131-^ 
U.  S.  Nat.  Mus.) 

( Boleosoma  iesnellatum  Tbompson,  Appendix  Hist.  Vermont,  1853,  31  j  not  of  Dek^T  • 
Cottogaster  tensellatus  Putnam,  BuU.  Mus.  Com  p.  Zool.  1863,  5.) 

959.— imOSTOmA  Jordan. 
(Jordan,  Proc.  Acad.  Nat.  Sci.  Pbila.  1877,  49:  type  Hadropferus  skMmardi  Grd.) 

Body  robust.  Head  large.  Mouth  comparatively  large,  horizon t^^i 
the  lower  jaw  included;  premaxillaries  protractile;  maxillary  not  adii»^^ 
to  preorbital.  Belly  without  caducous  plates.  Fins  as  in  AlwrdiuSj  tJi^ 
anal  larger  than  the  second  dorsal,    {et/itj  to  move;  trro/iaj  month.) 

7Y9.  I.  shumardi  (Grd.)  Jordan. 

Body  stout,  heavy  forward,  compressed  behind.    He 
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t.  Eye  large,  3  J  in  head.  Moath  large  and  broad,  fhe  lower  jaw  wide, 
tie  shorter  than  the  npper;  maxillary  reaching  to  the  eye.  Cheeks, 
"cles,  and  neck  scaly;  chest  naked;  belly  naked  anteriorly,  scaly  for 
stance  in  front  of  the  vent;  scales  rather  large.  Dorsal  fins  large, 
first  larger  than  the  second,  which  is  smaller  than  the  anal,  though 
fer;  the  two  dorsal  fins  well  separated;  anal  fin  large,  very  deep,  in 
e  specimens  (males?)  reaching  to  the  caudal;  anal  spines  strong,  the 
r  the  larger.  Color  dark,  densely  but  vaguely  blotched  with  darker ; 
s  with  8-10  obscure  blotches,  the  anterior  ones  bar-like;  a  large  black 
;  on  base  of  spinous  dorsal  behind,  and  a  small  one  in  front;  second 
sal,  caudal,  and  pectorals  barred ;  a  very  strong  black  suborbital  bar, 
a  faint  dark  line  along  muzzle.  Head3|-;  depth  5.  D.X-15;  A.  II, 
scales  6-56-11.   L.  3  inches*  Wabash,  Illinois,  and  Arkansas  Rivers. 

^airopteruB  ghumardi  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1859,  100;  Jordan,  Proo. 
L  Xat  Sci.  Phila.  1677,  49;  Jordan,  Man.  Vert.  222.) 

360.— PERCIUTA  Haldeman. 

Log  Perches. 

{Pileoma  DeKay.) 

deman,  Joum.  Acad.  Nat.  Sci.  Phila.  viii,  330,  1842:  type  Peroa  nehuloaa  Hald.  = 
8ci4Bna  caprodea  Raf. ) 

ody  elongate,  slightly  compressed,  covered  with  small  ctenoid 
es.  Lateral  line  continuous;  ventral  line  with  enlarged  plates, 
ch  fall  off,  leaving  a  naked  strip.  Head  depressed,  rather  pointed, 
month  being  small  and  inferior,  overlapped  by  a  tapering,  sub- 
cate,  pig-like  snout ;  upper  jaw  not  protractile.  Teeth  on  vomer 
palatines.  Giil-membranes  scarcely  connected.  Dorsal  fins  well 
rated,  the  first  the  larger,  of  13-15  spines;  the  second  dorsal  rather 
er  than  the  anal,  which  has  two  spines,  the  first  of  which  is  usually 
shorter.  Air-bladder  and  pseudobranchicB  present,  rudimentary. 
ebrsB  (P.  caprodes)  19  +  22.  General  pattern  of  coloration  olivace- 
with  dark  vertical  bands  alternately  long  and  short.  (A  diminu- 
of  Perca.) 

•  F.  caprodes  (Raf.)  Grd.—2>)<7  Pcrcfc;  Rook-fish;  Hog-molly;  ffog-fieh, 

xly  elongate,  compressed.  Head  long  and  pointed,  depressed  and 
ing  above.  Mouth  small,  quite  inferior,  the  maxillary  not  reach- 
nearly  to  the  front  of  the  eye.  Cheeks,  opercles,  and  neck  scaly ; 
It  naked.  Fins  rather  low.  Color  yellowish-green,  with  about  15 
^"erse  dark  bands  from  the  back  to  the  belly,  these  usually  alter- 
shorter  and  fiEunter  ones,  which  reach  about  to  the  laAfit^l 
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line;  a  black  spot  at  the  base  of  the  caudal;  fins  barred.  Head  4; 
depth  6.  D.  XY-15;  A.  U,  9;  Lat.  1.  92.  L.  6-8  inches.  Great  Lakes 
and  streams  of  the  South  and  West;  the  largest  of  the  darters. 

(Sciasiia  caprodes  Rafinesque,  Amcr.  Month.  Mag.  1818,  534:  Pileoma  $em^M9eiahm 
DeKay,  New  York  Fauna  Fu»h.  1842,  16:  Eiheostoma  caprodea,  nebulom,  amlfMrkti, 
and  himaculata  Storer,  Synop.  Fish.  N.  A.  270-^2;  Girard,  Proo.  Acad.  Nat.  Set.  Pliili. 
1859,  66:  Piltoma  9em\fasciatum  GUnther,  i,  76:  Pileama  caprodea  YaiUant  L  c.  43; 
Jordan,  Man.  Vert.  220:  Pil^ma  carhonaria  Baird  &,  Girard,  Proo.  Acad.  Nat.  Set 
Phila.  1853,  387:  Piltoma  carhonaria  GUntber,  i,  76:  Pileoma  corkmorui  Ginni.lfi9i 
10:  Per<^na  oarbonaria  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1869,  67;  the  latter  • 
variety  from  Texas  with  the  fins  mostly  higher.) 

Var.  manitoa  Jordan. 

Space  in  front  of  spinous  dorsal  naked;  lateral  ban  short,  more  or 
less  confluent,  each  one  not  meeting  its  fellow  of  the  other  side  aoron 
the  back;  otherwise  essentiall}'  as  in  the  preceding,  with  which  it  inter- 
grades.  Chiefly  northwestward;  abundant  in  Wisconsin.  Examples 
intermediate  between  caprodes  and  manitou  from  Potomac  Biver  (fiem; 
Jouy)  and  Illmois  [Forbes). 

{PercirM  manitou  Jordan,  Proc.  Acad.  Nat.  Sci.  Pbila.  1877,  53.) 

96I.~AI.TORDIUS  Girard. 
Black-sided  Darters. 

{Eiheostoma  Agassiz;  not  of  Rafinesqne.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  68:  type  Alvordiu9  maeulatu9  Girard.) 

Body  rather  elongate,  little  compressed.     Mouth  rather  wide^  ter- 
minal, the  lower  jaw  included,  the  snout  above  not  protruding  beyond 
the  premaxillaries,  which  are  not  protractile.     Teeth  on  vomer,  and 
usually  on  palatines  also.     Gill-membranes  separate.     Scales  small, 
ctenoid,  covering  the  boily.    Belly  with  a  median  series  of  enlarged 
spinous  x)lates,  which  fall  off,  leaving  a  naked  strip;  sides  of  bead 
scaly  or  not.    Lateral  line  complete.    Fins  large,  the  soft  dorsal  smaller 
tban  the  spinous  or  the  anal.    Anal  spines  2;  dorsal  spines  1(V-15. 
Vertebrje  22  +  22  (A.  aspro)-,  17  +  22  {A,  evMes).     Coloration  bright; 
sides  with  dark  blotches.    The  most  active  and  graceful  of  the  darter*- 

(Dedicated  to  Maj.  B.  Alvord,  who  discovered  ^^AlcordiusmaculatuM^  at  FortGnrtior, 
on  Lake  Huron.) 

a.  Vei-tebriD  more  than  40;  dorsal  spines  11  to  15;  palatine  teeth  present.    (AU^i^^ 
ditts,)  • 

h.  Cheeks,  opcrclcs,  and  ante-dorsal  region  entirely  scaleless;  head  very  loBg  ift^ 

large;  lat.  1.  75-80... macncepkalm*- 

hb.  Cheeks  covered  nvith  fine  scales ;  opercles  with  larger  ones, 
c.  Head  very  slender,  with  long  acuminate  muzzle;  Jaws  neariy  eqaal;  spM^  ^*^ 
foro  dorsal  scaled;  lat.  1.  65-70;  lateral  blotches  amaU,  quAdnle. 


cc  Head  stouter,  with  wider  mazii\jb\  Vncex  \v«i  V^Vidfld. 
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I.  Cheeks  naked;  opercles  scaly  above  only;  space  before  dorsal  naked;  muzzle 
blnnt. 

i.  Ventral  shields  moderate;  colors  dull,  l^lain craaaus, 

id.  Ventral  shields  very  large,  4  or  5  times  the  size  of  the  ordinary  scales ;  colors 

brilliant turiatuB, 

Vertebras  less  than  40;  dorsal  spines  10  or  11;  palatine  teeth  obsolete;  males  wirh 
the  lower  fins  taberculate  in  spring.    {Erioo9ma  Jordan. )--**^tdM,  fa$ciatu8. 

rertebras  more  than  40;  dorsal  spines  11  to  15 ;  palatine  teeth  present.    {Alvorditis, ) 

I.  Cheeks  audopercles  entirely  scaleless ;  head  very  long  and  large ;  lat.  1. 75  to  HO. 

!•  A.  Biacrocephaliu  (Cope)  Jor. 

)ody  eloDgate.  Head  long  and  large ;  month  rather  large,  maxillary 
ching  to  opposite  anterior  margin  of  orbit.  Eye  shorter  than  snont, 
in  head.  Ventral  shields  twice  as  large  as  other  scales.  Head,  neck, 
i  chest  without  scales.  Color  light  brown,  with  a  slightly  undula- 
t  whitish  band  from  upper  angle  of  opercle  to  caudal  peduncle ;  back 
b  dark  quadrate  spots ;  sides  with  9  blackish  longitudinal  spots, 
^mating  with  smaller  ones;  streaks  downward  and  forward  from 
)  vertical  fins  somewhat  barred;  spinous  dorsal  with  a  median 
Bkishband;  head  spotted  above.    Head  3J;  depth  7.    D.  XV-13; 

II,  11 ;  scales  11-77-15.    L.  3  inches.    Ohio  Valley ;  not  very  common. 

Iikeo9toma  macrocephalum  Cope,  Trans.  Am.  Philos.  Soc.  1866,  401;  Jordan,  Man. 
Led.  2,  220.) 

Dheeks  covered  with  fine  scales;  opercles  with  larger  ones. 

e.  Head  very  slender,  with  long  acuminate  muzzle;  Jaws  nearly  eqnal;  space  he- 
fore  dorsal  scaled ;  lat.  I.  65  to  70 ;  lateral  blotches  small,  quadrate.  •* 

!•  A*  pboxocephalus  (Nelson)  Cope  &  Jordan. 

k)dy  rather  slender,  compressed.  Head  extremely  long,  narrow  and 
ering,  the  SDout  very  acuminate.  Month  large,  the  maxillary  reach- 
to  the  eye ;  the  lower  jaw  unusually  narrow  and  long,  scarcely  shorter 
n  api)er.  Eye  about  eqnal  to  snput,  4^  in  head.  Cheeks,  opercles, 
L  Deck  with  small  scales;  chest  naked.  Color  yellowish  brown,  some- 
bU;  as  in  A.  cufpro,  but  the  lateral  spots  smaller  and  more  numerous, 
idrate  in  form;  a  small  blackish  spot  at  each  end  of  the  lateral  line, 
ad  4;  depth  5^.  D.  XII-13 ;  A.  II,  9;  scales  12-08-14.  L.  4  inches, 
liana  to  Kansas;  not  common. 

^tkeottoma  phoxocephalum  Nelson,  Bull.  Ills.  Mns.  Nat.  Hist,  i,  35,  1876;  Jordan, 
uVert.  Ed.  2(1,  221.) 

9ead  stouter,  with  wider  muzzle;  lower  Jaw  included. 
K*  A.  aspro  Cope  &,  Jordan — Black-iided  Darter. 

k>dy  rather  elongate,  fusiform,  compressed  behind.  Head  moderately 
igate,  less  pointed  than  in  some  of  the  species.  Mouth  moderate, 
lower  jaw  included ;  maxillary  reaching  just  past  the  fh>nt  of  the 
•    Egre  about  equal  to  snout,  4  in  head.    Oill-membranes  little  ctt 


«« 
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ncctcd.  Lateral  lino  straight,  prolonged  forwards  to  the  eye.  Opereles 
Avith  rather  large  scales^  eheeks  covered  with  very  small  ones,  which 
are  scarcely  visible;  breast  naked;  neck  naked,  or  more  or  less  scaly; 
body  otherwise  entirely  scaly,  the  scales  small  and  roagh.  Straw  yel- 
low or  greenish,  with  dark  tessellations  and  marblings  above,  and  abont  7 
large  dark  blotches  along  the  sides,  which  are  partly  couflaent,  thus  form- 
ing a  monililbrm  band ;  iins  barred.  Head  4 ;  depth  6.  D.  XIII  to  XV- 
12 ;  A.  II,  9 ;  scales  9-65-17.  Ohio  Biver  to  the  Upper  Missouri,  chiefly 
northward ;  one  of  the  most  curious  and  elegant  of  the  darters.  Iti 
coloration  varies  much  in  intensity  with  differences  in  surroandiDps. 
Si>ecimens  from  the  Ohio  Valley  slenderer  than  the  typical  form,  with 
narrower  head,  scalj'  neck  and  paler  colors,  form  a  slight  variety  ap- 
proaching A.  phoxocephalus. 

{EtheosfomablcHnioides  Kirtland,  Best.  Joiirn.  Nat.Hist.  1839,340— not  of  Rafinnqm: 
EthrtMtoma  hhnnhid&i  Vuillaut,  I.  c.  57 ;  Copo  «&  Jordan,  Proc.  Acad.  Nat.  ScL  PhiU 
1877,  Til:  Jlrordinn  maculattis  Jonlan,  Man.  Vert.  ed.  2,  220,  probably  not  of  Ginnl, 
'who  describes  the  head  as  scaleless.) 

784*  A*  novisiensis  (Cope)  Jor. 

"  This  is  an  elongate  tish,  with  muzzle  obtuse  in  profile,  as  well  as  wide, 
viewetl  fn>m  above.  Cheeks,  operculum,  and  middle  dorsal  line  scaled. 
Ventral  line  without  spinous  scales ;  one  only  being  present  in  the  sym- 
physis of  the  '  eoracoids'.  Anal  fin  with  base  a  little  shorter  than  spi 
nous  dors;il:  the  species  may  really  be  a  PcvciUchthyn.  First  dorsd 
nuHleratoly  elevated :  swond.  peculiar  in  spinous  ray,  well  separate*! 
from  the  first  dorsal.  Caudal  fin  slightly  forked.  Ground  color  above 
yellowish,  en^ssod  by  0  dark  chestnut  quadrate  siwtson  the  median  line, 
which  arc  wider  than  their  interspaces  and  are  connected  at  their  ends 
by  an  undulate  chestnut  band.  Below  the  latter  a  similar  longitadinal 
band  on  the  anterior  half  of  the  body.  Six  quadnite  black  siwtsouthe 
sides,  with  a  small  spot  between  each.  A  dark  band  from  end  of  innz- 
yle  to  soajmla  :  Inflow  it  on  oiH^n-ulum.  a  silver  spot.  A  black  bar  below 
eye.  l>elly  white.  Caudal  and  second  dors;d  distinctly,  pectoral  and 
ventnil  faintly  black  barrcii.  A  stories  of  black  s]M>ts  along  middle  of 
first  doi>ial."  Head  4A  :  depth  4 J.  D.  Xlll-I.  12:  A.  II.  S:  scales  S-^'^ 
11.     I..  X\,     ,C*»;>f.^     Maryland  to  North  Carolina. 

.'I'.j.:  \  vr,.«  -.;.;.»■]:•*•  Onl.  IV.v.  Ain/i.  NaT.  Sti.  Phila.  l*o9:  nm  AW,  macuhtu 
Ui.i.  :  r.'«%\*:  ».'..i  r,::i«xyf  i  o-jH-.  l>iv.  Ar.u T.  Fhiii^s.  Soc.  PLi'la.  Ir^TO.  *il.i 
K*^.' .  Ohook>  r.iikc^l :  o]h  r»''os s*- .-I'ix  aK»vi  o::l y :  s|»aof  Wfore  dorsal  Daktnl ;  maulc blnnf. 

•  Tho  tx  )V5  ol'  ilus  >iHH-  ies.  Ut<^\Y  fxaiiiuuM  bv  ur.  »e«m  to  be  idraiical  with  J.  ■«"• 
txMf%t ;  chivV»  xx  i:h  mibcr  lATVPt"  scaIm  :  middle  of  bmrt  with  aealcft;  Tcntnl  pUtei 
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nSm  A»  craMHS  Jordan  &  Brayton. 

•Body  stouter  and  more  compressed  than  in  A.  aspro.  Head  stout; 
noath  as  in  A.  asprOj  the  maxillary  reaching  front  of  eye.  Outer  teeth 
lUghUy  enlarged.  Cheeks  entirely  naked ;  opercles  scaly;  breast  and 
uterior  part  of  neck  scaleless;  ventral  shields  moderate.  ColoratioTi 
wsentially  as  in  A.  asproj  the  blotches  rather  faint  and  band-like.  Depth 
5;  heau  4.  D.  XI-12;  A.  II,  8;  scales  7-54-7.  L.  3-4  inches.  Eivers 
>f  Korth  and  South  Caroliun. 

(EtkwBloma  maciilatum  var.  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870,  261  (not  Hadrop' 
wkacmlatM  Grd.);  Jordan  &,  Brayton,  Bull,  xii  U.  8.  Nat.  Mas.  1878,  12.) 


id.  VeDtral  shields  very  largo,  4  or  5  times  the  size  of  the  ordinary  scales;   colors 
brilliant. 

^86.  A.  Tariatus  (Eirt.)  Jor. 

Body  moderately  elongate ;  deeper  than  in  A.  aspro.  Head  rather 
ihort  and  stout.  Mouth  large,  the  maxillary  reaching  the  eye;  lower 
law  scarcely  shorter  than  upper ;  outer  teeth  somewhat  enlarged.  Eyes 
noderatey  about  as  long  as  snout,  3i  in  head.  Head  naked,  with  the 
exception  of  a  lew  scales  on  the  upper  anterior  part  of  the  opercle; 
leck  and  breast  scaleless.  Ventral  sliields  larger  than  in  any  of  the 
>ther  species ;  four  times  as  large  as  the  other  scales,  6  to  8  in  number, 
arith  strong  radiating  points.  Coloration  bright  olive,  the  back  with 
ihort  brown  cross  bars ;  the  sides  with  broad  brownish  shades;  black 
jlotch  on  neck  and  on  opercle ;  blackish  bars  downward  and  forward 
'rom  eye ;  fius  barred,  the  spinous  dorsal  with  a  black  baud.  Accord- 
Dg  to  Dr.  Kirtland,  the  males  are  further  variegated  with  blue,  green, 
md  orange.  Head  3|;  depth  5.  D.  XlI-12;  A.  II,  8;  scales  7-53-9. 
3bio  and  Pennsylvania. 

{Ftkeobtoma  variatum  Kirtland,  Bost.  Jonrn.  Nat.  Hist.  1840,274:  Eiheaatoma pelia- 
m  Stanffer  MSS.  Cope,  Proc.  Acad.  Nat.  Sci.  Philn.  18l>4,  p.  233 :  f  Jlvordius  maculafuB 
>inurd,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  G8:  Etheostoma  ptltaium  VaUlant,  1.  c.  61: 
ilrordiuM  jpeltatus  Jordan,  1.  c.  220.) 

M.  Yertebnc  less  than  40;  dorsal  spines  10  or  11;  p.ilatine  t«eth  obsolete;  males  with 
the  lower  tins  tuberculale  in  8X>riug.    {Erkosma*  Jordan.) 

rav*  A*  evldes  Jordan  &  Copoland. 

Body  moderate,  somewhat  compressed.  Head  heavy,  the  profile 
rather  convex.  Eye  rather  large,  high,  3}  in  head.  Month  moderate, 
somewhat  oblique,  the  lower  jaw  included  ;  maxillary  reaching  front  of 
sye.  Cheeks,  neck  above,  and  throat  naked ;  Opercles  with  rather  large 
leaies;  ventnil  plates  little  enlarged.    Fins  large;  second  dorsal  lower 

*MHco$ma  Jordan,  Bull.  U.  8.  Nat.  Mus.  x,  8,  1H77 :  type  Alcordius  wide9  Jordan  & 
Otpcland;  (i)/9,  »pring-time;  Ho^fitoHf  to  adorn.) 
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than  anal,  bat  with  longer  base.  Coloration  extremely  brilliaiit;  dtik 
olivaceous  above,  tessellated  with  dark ;  sides  with  about  7  brood  tnos- 
verse  bars  extending  from  below  the  lateral  line  on  one  side  across  the 
back  and  down  the  other  side }  these  bars  are  wider  than  the  eye  ind 
are  conuected  along  the  lateral  line  by  a  faint  black  stripe.  In  the  female 
these  bars  are  black  and  the  intervening  spaces  yello.wish.  In  the  mde 
the  bars  are  of  a  dark  rich  blue-green  with  metallic  lostre;  the  onn- 
necting  longitudinal  line  greenish-bronze }  just  above  this  line  is  a 
luminous  yellowish  streak,  and  above  in  each  of  the  interspaces  between 
the  bars  is  a  bright  blotch  of  bronze-red;  entire  lower  parts  of  the  body 
of  a  bright  clear  yellow,  which  becomes  on  the  under  side  of  the  head, 
tliroat,  and  bmnchiostegals  a  bright  orange-red;  blackish  green  streaks 
downward  and  forward  from  eye ;  cheeks  orange-red,  the  color  of  iron 
rust ;  dorsal  fin  orange-colored,  with  a  bright  bronze  edge,  a  blackish 
spot  on  the  last  rays;  second  dorsal  and  caudal  pale  orange;  two  bright 
yellowish  spots  at  base  of  caudal ;  anal  bronze,  with  a  blue-black  shad- 
ing ;  ventral  fins  dark  blue-black ;  pectorals  faintly  orange.  Males  with 
the  rays  of  the  ventral  and  anal  fins  covered  with  small  comeons  tniier- 
cles,  exactly  as  in  some  Cy;prxnid(e.  Female  and  alcoholic  specimeos 
show  little  of  the  bright  colors,  although  the  same  pattern  Is  preserved. 
The  spinous  dorsal  has  a  dusky  spot  on  its  posterior  ra^^s,  and  the  fins 
are  destitute  of  the  dark  bars  found  in  the  other  species  of  Altordm. 
nead4J;  depth  ^.  D.  XI-10;  A.  11,  8;  scales  9-03-9.  L.  2-3  inches. 
White  Kivcr,  Indiana;  locally  abundant;  one  of  the  most  brilliant  of 
fishes. 

{AJrorduiH  trWe*  Jordan  &  Copelantl,  Troc.  Acad.  Nat.  Sci.  Phila.  1877,  51:  Eriootfma 
eridcs  JurdaD,  Bull.  U.  S.  Nat.  Mas.  x,  8,  1877.) 

Y§§*  A.  fasciatus  (Grd.)  Jor. 

"It  lias  the  same  blenuioid  aspect  as  its  congener  (AlrordiMa^tpro) 
the  total  length  of  the  speciuieus  observed  meiisuring  about  two  incb^ 
and  a  quarter,  the  head  entering  in  it  four  times  and  a  half.  Theey®  ' 
of  medium  size,  subcircular;  the  diameter  being  contained  4  times  ** 
the  side  of  the  hojid.  The  first  dorsal  is  lower  and  longer  than  tli 
second,  to  which  it  is  contiguous.  The  anal  is  well  developed,  rati** 
deeper  than  the  second  dorsal  but  shorter  upon  its  base.  The  caii<i* 
fin  is  subtruncated.  The  ventrals  and  the  pectorals  are  of  moderd^ 
development,  their  tips  being  nearly  even.  The  rays  are  D.  X,  12  ;  -*^ 
I,  8 ;  the  scales  are  small,  deeper  than  long,  posteriorly  rounded  oflf  M^ 
minntely  pectinated,  whilst  their  anterior  margin  is  truncated,  ezlubit- 
ing  B'  *^  latter  section  only.   Their  ifl- 
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ition  takes  place  after  the  flEishion  of  the  ScisBnoids ;  instead  of 
itadioal  series,  they  constitute  transverse  obliqae  series.  As  to  the 
ration,  it  is  but  imperfectly  preserved.  Transverse  bands  of  deep 
tnat  alternate  with  white  or  yellowish  ones.  These  bands  or  fas- 
Bure  better  defined  below  the  lateral  line  than  above  it,  where  they 
sometimes  interrupted.  The  head  is  brown,  with  a  vertical  black 
ik  across  the  orbits.  The  fins  are  yellowish,  unicolor,  except  the 
dorsal,  which  is  margined  with  black.  During  life  we  imagine  this 
to  be  one  of  the  prettiest  inhabitants  of  the  fresh  waters  of  this 
inent."  ( Oirard.)  Chihuahua  Biver,  Mexico.  The  types  of  this  spe- 
are  lost,  but  it  is  doubtless  closely  allied  to  A.  evides, 

^U9ion  foBciatM  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  IGl.) 

369.~HADROPTERUS  Agassiz. 

(UypohomuB  Cope:  Pleaioperca  Vaillant.) 
niz,  Amer.  Jouru.  Sci.  Arts,  1854,  305:  type  Hadropterua  nigrofasdatus  Ag.) 

lis  genus  differs  from  Alvordius  only  in  the  absence  of  the  caducous 
xal  plates,  the  belly  being  covered  with  persistent  scales,  similar  to 
e  on  the  sides.    {dSpo^y  strong ;  nrtpov^  fin.) 

lal  ft]]  large,  not  smaUer  than  the  second  dorsal. 

>.  Scales  small,  more  than  75  in  the  lateral  line ;  body  elongate,  little  compressed ; 
D.  XV-15.    {Hypofwmus*  Cope.) 

•  H.  aurantiacns  (Cope)  Jor. 

)rm  elongate;  caudal  peduncle  slightly  contracted;  •  orbit  smaller 
length  of  muzzle,  4  in  head,  excluding  the  opercular  spine ;  man- 
'^  shorter  than  muzzle ;  cheeks  and  operculum  covered  with  small 
«;  scales  very  small,  covering  the  ventral  line;  gular  region 
►th ;  third  dorsal  ray  longest,  fin  outline  rapidly  descending  poste- 
r;  first  anal  ray  below  first  of  second  dorsal;  caudal  fin  even, 
en-brown  above,  with  a  series  of  small  round  brown  8[>ots  nearer  to 
►asis  of  the  dorsal  tin  than  the  lateral  line ;  the  latter  traverser!  by  a 
ci  black  band,  which  passes  on  sides  of  head  around  muzzle;  below 
at  citron  yellow  ;  fins  unspotted.  Head  4^;  depth  6.  D.  XV-15; 
C,  11 ;  Lat.  I.  about  85.  L.  4 J  inches.  ^  (Cope,)  Headwaters  of  Ten- 
Be  River. 

tlogaater  auranliacus  Cope,  Jonm.  Acad.  Nat.  Sci.  Phila.  1869,  211 :  Hypohomu9 
Uiacus  Cope,  Proc.  Amer.  Philoe.  Soc.  1870,  451 :  Hadropterua  aurantiacua  Jur- 
Man.  Vert.  221.) 

cales  large,  less  than  60  in  the  lateral  line;  hody  robust,  more  or  less  compressed; 
dorsal  XII-12.     {Hadroptervsi. ) 

Ijffokomma  Cope,  Proc.  Amer.  Philos.  Soc.  1870,  451:  tyi>e  Coitogaater  auraniiacua 
f    (uir«9,  beiow ;  o/ioS,  uniform.) 
iMyerw^  Vaillant. 


606      CONTRIBUTIONS   TO   NORTH  AMERICAN  ICHTHYOI^OGT— HT. 

YOO.  H.  iilgrrofasclatus  Agossiz.— CratDt-a-frottom. 

Head  and  body  stx)ut  and  heavy,  the  body  compressed.  Month  moder- 
ate, the  maxillary  reaching  front  of  eye;  eye  moderate,  4  in  bead. 
Scales  rather  largo.  Fins  all  large.  Breast  nsnally  naked,  but  some- 
times  closely  scaled;  scales  on  the  median  line  of  the  belly  somewhat  en- 
larged, but  not  caducous  nor  especially  spinous.  Dark  olive  above,  with 
blackish  markings;  sides  with  vertical  bars,  somewhat  diamond-shaped, 
but  quite  narrow;  these  a^ute  above  and  below,  more  or  less  conflaent 
along  the  middle,  about  12  in  number;  the  bands  dark  greenish,  vary- 
ing to  jet  black,  most  distinct  near  the  middle  of  the  body  and  broadest 
behind ;  inner  half  of  each  of  the  vertical  fins  black ;  outer  half  more  or 
less  speckled  and  barred;  top  of  head  black,  a  black  band  throagheye 
and  snout,  and  a  dark  vertical  sliade  below  the  eye;  a  small  black  spot 
between  two  smaller  ones  at  base  of  caudal  fin.  Head  4;  depth  5.  D. 
XII-12 ;  A.  II,  10 ; .  scales  7-58-15.  L.  4  inches.  Bivers  of  the  Soatbero 
States  from  South  Carolina  to  Louisiana;  one  of  the  largest  of  the 
darters. 

(AgOHsiz,  Amer.  Jonra.  Sci.  Arts,  xvii,  305|  1854;  Jordan,  Ann.  Lye.  Nat.  Hist>  K. 
Y.,  1H77,  310:  Plesioperea  anceps  Vaillaut,  1.  «.,  37:  Alvordius  spillmani  H»,y,  Proc 
U.  S.  Nat.  Mu8.  1880,  491,  from  Cliickasawha  River,  Mississippi,  specimens  with  the 
eye  larger,  the  snout  more  pointed,  the  fins  higher,  and  the  color  very  dork.) 

363.— NOTHONOTUS  Agassiz. 

Blue-hre<ist€d  Darters, 

(Agassiz,  Bull.  Mns.  Corap.  Zool.  1853,  i,  3:  typo  Etheostoma  maculatum  Kirtlaud.) 

Body  robust,  or  rather  elongate,  compressed.  Mouth  terminal,  mod- 
erate; the  lower  jaw  somewhat  included ;  i)remaxillaries  not  protractile; 
maxillary  movable.  Teeth  strong,  present  on  vomer  and  palatines. 
Gill-membranes  scarcely  connected.  Scales  moderate  or  small,  ctenoid; 
those  of  the  middle  line  of  the  belly  not  enlarged,  x)ersistent.  Lateral 
line  well  developed,  uearl^^  straight.  Fins  large,  with  strong  spines; 
first  dorsal  longer  and  larger  than  the  second  with  10  to  15  spines;  anal 
with  two  strong  spines,  the  anterior  usually  the  larger.  Coloration 
often  brilliant.  (voOn^,  prominent;  vwro^,  back,  in  allusion  to  the  large 
size  of  the  dorsal  fins,  the  name  given  in  opposition  to  Catonotus.) 

a.  Head  short,  the  muzzle  abruptly  decurved;  lat.  1.  52;  dorsal  spines  10  to  13:  fio> 
dark-edged. 


eAmnras  (Cope)  JoT.—Blue-hrcasted  Darter, 

Hi;  head  short;  muzzle  abruptly  decurved^  the  mouth  some- 
V  Jaw  included.   Caudal  broad,  tnmoate.  Hates  veiy 
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dark  olive  or  blackish,  with  an  obscure  band  of  a  paler  shade ;  belly 
paler ;  breast  and  throat  deep  rich  blue ;  sides  profusely  sprinkled  with 
crimson  dots;  these  spots  sometimes  arranged  in  short  longitudinal 
series  of  threes  and  fours;  series  of  olivaceous  lines  along  the  rows 
of  scales ;  first  dorsal  with  a  black  spot  at  base  in  front^nd  a  crim- 
son one  on  the  margin  between  the  first  and  second  rays ;  second  dor^ 
sal,  caudal,  and  anal  crimson,  bordered  with  yellow,  which  again  is 
bordered  with  black  or  dark  blue  on  the  edge  of  the  fin ;  the  crimson  is 
deepest  next  the  yellow;  pectoral  and  ventral  fins  with  a  broad  red  mar- 
^n.  Females  less  distinctly  marked;  olivaceous,  somewhat  barred. 
Head  4;  depth  4^.  D.  XI-13;  A.  II,  8;  scales  7-53-8.  L.  2 J  inches. 
Ohio  to  Tennessee  in  clear  streams ;  one  of  the  most  elegant  members 
of  this  most  beautiful  genus. 

iPcBcUichtkya  camuriu  Copo,  Proc.  Am.  Philos.  Soc.  Pliila.  1870,  265:  Xothanoiu9 
ttUMiriw  Jordan,  1.  c.  225.) 

• 

ma.  Head  rather  long  and  pointed ;  mnzzle  not  decarved. 
b.  Dorsal  spines  10  to  12. 
c  Scales  small ;  lateral  line  55  to  65 ;  fins  not  dark-edged. 
d.  Body  slender. 

799.  IV.  sangrulflaus  (Cope)  Jor. 

Body  elongate,  with  dorsal  line  not  elevated,  and  the  caudal  peduncle 
very  deep,  llead  flat,  acupiinate,  the  front  descending  very  gradually, 
the  mandible  risiugas  gradually  to  itsextremity;  orbitrather  large,  ^qual 
to  snout,  4  in  head;  end  of  maxillary  reaching  front  of  pupil;  teeth 
of  outer  row  larger.  Fins  generally,  especially  the  caudal,  short ;  latter 
sUghtly  rounded;  first  dorsal  much  elongate;  first  anal  spine  very 
large.  Coloration  above  black,  shading  to  dark  olive  below,  and  with 
a  narrow,  wavy,  leather  colored  dorsal  band;  throat  turquoise  blue; 
sides  and  dorsal  region  marked  with  small  circular  spots  of  bright  crim- 
son, irregularly  disposed,  and  in  considerable  number;  first  dorsal 
nncolored,  with  a  black  spot  at  base  anteriorly  and  a  dark  shade  through 
the  middle;  ^second  dorsal  blood-red,  without  border;  caudal  with  two 
large  crimson  spots  confluent  on  the  middle  line  of  the  tail  at  its  base, 
without  border;  i>ectorals  and  ventrals  not  red- bordered ;  females  dull, 
with  the  fins  black-barred  and  not  crimson.  Uead  4 ;  depth  5 J.  D.  X II- 
12;  A.  II,  9;  scales  9-58-10.  L.  2J  inches.  South  Fork  of  Cumber- 
Land  River,  Tenn.    (Cope.) 

{Pcecilichthys  sanguifluus  Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  264:  NoihonoUi% 
Himgu%fiuu9  Jordan,  Man.  Vert.  226.) 
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dd.  Body  comparatively  deep,  compressed. 
793.  N.  maculatas  (Kirtland)  Ag. 

Body  uoclerately  elongate,  deep,  and  compressed.    Head  long  wA 
rather  pointed.    Month  rather  large ;  jaws  eqnal.    Dorsal  fin  eleyatoi, 
the  longest  rays  reaching  candal.    Olive  green ;  sides  with  raflier  large 
spots  of  brilliant  carmine ;  vertical  fins  more  or  less  barred  with  red 
and  white.    Head  4 ;  depth  4f .    D.  XII-13 ;  A.  U,  8 ;  Lat.  1.  60.    L. 
2i  inches.    Mahoning  Eiver,  Ohio ;  not  yet  recognized  elsewhere. 

(Etheostoma  maculata  Kirtland,  Boat.  Joum.  Nat.  Hist.  1840,276:  B.  Moculaia  Stover, 
Synopsis,  270:  XothonotM  maculatus  Agassiz,  Boll.  M.  C.  Z.  1863,  3:  JVotAonofiw  aukii- 
latuB  Jordan,  Man.  Vert.  225.) 

ec.  Scales  larger;  lateral  line  43  to  47;  body^stont. 

Y94*  N.  rufllineatus  (Cope)  Jor. 

Stoat,  the.dorsal  line  elevated  and  descending  regularly  from  the  base 
of  the  first  dorsal  to  the  end  of  the  muzzle.  Muzzle  short,  regularly 
conic,  about  equal  to  eye,  which  is  smaller  than  usual,  4^  in  bead. 
Dorsal  well  developed ;  caudal  peduncle  deep ;  caudal  fin  small,  trun- 
cate. Scales  large.  Color  pale  olive,  with  numerous  narrow  1od|^- 
tudiual  lines,  each  on  the  acyacent  margins  of  two  rows  of  scales;  these 
lines  include  a  number  of  quadrate  spots  of  a  mahogany  or  brick-red 
color,  which  alternate  with  each  other,  but  are  not  regular  in  positioQ 
or  number;  pectoral  region  brigbt  turquoise T)lue;  belly  bright  reddish 
orange;  head  with  two  longitudinal  mahogany-colored  bands,  and  a  sjwt 
of  the  same  below  the  eye;  five  red  spots  on  each  side  of  the  head,  one 
on  operculum,  preoperculum,  suboperculum,  and  on  each  lip;  fins  all 
broadly  crimson-bordered,  the  anal  and  caudal  with  narrow  black 
edging ;  two  orange  areas  at  base  of  caudal ;  anal  vermilion,  with  yel- 
low base  and  black  margin  on  posterior  half.  Females  more  olivaceous, 
obscurely  barred  and  with  the  fins  speckled.  Head  4;  depth  4^.  D. 
XI-I2;  A.  11,  8;  scales  6-45-7.  L.  3  inches.  French  Broad  River, 
Warm  Springs,  X.  C.     {Cope.) 

{Pcjccilichthya  r«i/?/iw('a<M« Cope,  Proc.  Am.  Philos.  Soc.  Phila.  1870,  267.) 

hb.  Dorsal  spines  14  ;  scales  small ;  lat.  1.  5^) ;  back  not  arched. 

79'1.  !V.  vulneratus  (Cope)  Jor. 

Body  fusiform,  stout.  Caudal  peduncle  very  deep.  Dorsal  outline 
scarcely  arched:  top  of  head  gently  and  regularly  curved  to  the  end 
of  the  muzzle,  much  as  in  X.  sangxdflmis.  Orbit  four  times  in  length  of 
head,  equal  to  muzzle.  First  dorsal  not  low;  caudal  truncate,  rounded ; 
anal  small )  scales  small.    Color  light  olive,  with  about  eight  vertical 
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^kar  olive  bars  on  the  sides,  which  are  interrupted  above  Ihe  lateral  line; 
^  few  irregnlar  crimson  dots  on  tlie  sides.  Fins  uniform,  transparent, 
except  the  first  dorsal  and  caudal  ^  the  former  has  a  median  series  of 
ted  spots,  the  latter  is  pale  orange,  with  a  black  margin ;  no  cross-bars 
OD  fins  in  the  male ;  second  dorsal  with  a  black  margin.  Head  4 ; 
depth  ^.  D.  XIV-13;  A.  II,  8;  scales  S-53-9.  L.  2  inches.  French 
Broad  River.    ( Cope. ) 

{PcBciliohtkjfa  vulneratua  Cope,  Proo.  Am.  Philos.  Soc.  Phila.  1870,  266.) 
«*«  Species  iDcompletely  described. 

The  following  species  have  not  been  recognized  since  their  original 
description.    They  i)erhaps  belong  to  Notkonotus. 

¥•••  N.t  tessellatus  (Storer). 

^^Body  oblong.  Head  gibbous,  less  than  one-fourth  the  length  of 
the  body.  Lateral  line  straight.  Top  of  the  head  and  upper  portion 
of  the  side^  of  a  greenish-brown  color;  8  or  10  transverse  bluish  bands 
on  the  sides ;  the  interv^als  between  these  bands  are  yellowish,  and  in 
the  centre  of  each  is  a  bluish  rhomb;  a  black  blotch  at  the  base  of  the 
tail ;  the  lips,  opercles,  and  rays  of  the  first  dorsal  gamboge-yellow. 
D.  XII-13;  P.  13;  V.  I,  6;' A.  II,  10.  L.  3  inches.  Florence,  Ala. 
Caaght  in  running  water.''    (Storer.) 

(Blkeottoma  tessellata  Storer,  Proc.  Bast.  Soc.  Nat.  Hist.  1845:  E.  tesaellata  Storer, 
Synopsis,  273.) 

Y9Y*  N.f  cinereas  (Storer). 

"Body  oblong,  compressed.  Head  gibbous  directly  over  the  eyes. 
The  upper  portion  of  the  sides  is  of  a  light  yellow  color,  crossed  longi- 
tudinally by  3  or  4  cinereous  interrupted  narrow  bands,  one  or  two  of 
which  commence  at  the  snout,  the  others  back  of  the  head,  and  are 
lost  anterior  to  the  tail ;  between  these  bands  is  a  series  of  longitu- 
dinally-arranged oval  blotches,  of  a  similar  color,  and  from  these  bands 
descend  obliquely  backward  and  downward  to  the  abdomen  narrow 
transverse  lines;  lower  portion  of  the  sides  yellowish-white;  first  dor- 
sal margined  with  red;  second  dorsal  and  anal  variegated  with  red 
dots.  D.  XI-13;  P.  15;  V.  I,  5;  A.  II,  8.  L.  3-4  inches.  Florence, 
Ala.    Caught  in  deep,  still  water  when  fishing  for  perch."    {Storer.) 

(Etheo8tama  cinerea  Storer,  Proc.  Bost.  Soc.  Nat.  Hist.  1845:  E.  einerea  Storer,  Synop- 
•is  273.) 

964.— NANOSTOniA  Putnam. 

(Patnsm  MSS.  Jordan,  BnU.  U.  S.  Nat.  Mas.  x,  7, 1677 :  type  PaoiUoklkpi zonalU  Cope.) 

Body  ftisifonn,  not  greatly  compressed.     Mouth  small,  subinferior^ 


510      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY— I?. 


jth:  d 


the  preinaxillaries  not   protractile.     Vomerine  teeth  very  feeUeor 
wanting.     Scales  large.     Gill-membranes  broadly  connected;  no  en- '    l'-^^^ 

larged  ventral  plates.    Lateral  line  complete.    Dorsals  well  separated,     I 

I  '■'•0. 
the  second  larger  than  anal,  higher  and  shorter  than  spinous  donal:      I'" 

dorsal  spines  about  10;  anal  spines  2.    {vavo<:,  small;  ^ro/ia,  montlL) 

a.  Cheeks,  opercles,  and  throat  closely  scaled. 

798.  N*  zonale  (Cope)  Jor«  1 

1  ^ 
Body  slender,  somewhat  compressed.    Head  small,  rather  short;  the 

mouth  small,  subinferior.     Snout  decurved,  rather  obtose,  maxillary 

not  reaching  front  of  eye.    Cheeks,  opercles,  neck,  and  throat  dosdy 

scaled.    Eye  rather  large.    Teeth  very  feeble,  those  on  the  vomer  not; 

evident;  probably  none  on  the  palatines.    First  dorsal  well  devdopet^L, 

separated  from  the  second,  which  is  higher  and  shorter  than  the  spirs.- 

ous  dorsal,  and  considerably  larger  than  the  anal;  caudal  emargiiial)^^ 

Bright  olivaceous  above,  golden  below;  6  dark-brown  quadrate  dorse^l 

spots,  which  connect  by  alternating  spots  with  a  broad  brown  later^^ 

band,  from  which  8  narrower  dark-bluish  bands  more  or  less  completel.3 

encircle  the  belly;  paired,  anal,  and  caudal  fins  golden,  brown-spotted; 

middle  half  of  the  first  dorsal  crimson;  a  teries  of  round  crimson  spo't^ 

near  the  base  of  the  second  dorsal;  occiput,  a  band  on  muzzle  and  o0< 

l)elow  eye  black;  a  black  spot  on  operculum  and  one  at  base  of  pe^* 

toral;  females  duller  and  speckled   with  ventrals  barred  and  laterw 

bars  feebler.    Head  4J;  depth  5.    D.  XI-12;  A.  II,  7;  scales  ll-W-Xi^* 

L.  3  inches.    Mississippi  Valley,  in  clear  streams;  rather  rare. 

{PcccilichthtfR  zonalis  Cope,  Journ.  Acad.  Nat.  Sci.  Phila.  1838,212;  Jordan,  i^i**- 
Vert.  225:  ^'anostoma  vinctij^cs  Jordan,  Bull.  U.  S.  Nat.  Mua.  ii,  23C,  lJ?79;  thefeini»i^-' 

799.  IV.  elegans  Hay. 
Body  stout,  somewbat  compressed.      Head  short    and  deep,  wi^*^ 

swollen  cheeks.  Snout  abruptly  decurved.  Mouth  stibterminal,  h^:^*^* 
zontal,  small,  the  maxillary  not  reaching  the  front  of  the  eye.  Ejr^  ^ 
in  head.  Lateral  Hue  nearly  straight.  Cbeeks,  opercles,  and  baclw  ^ 
neck  scaly;  chest  and  region  just  behind  ventrals  naked.  Spino*^* 
dorsal  half  as  high  as  long,  a  little  longer  than  the  head;  soft 
^  as  long  as  head  and  §  as  high  as  long;  anal  J  length  of  head,  as  hi 
as  long;  pectoral  fins  very  large,  reaching  beyond  ventrals  to  v^^^^' 
Color  purplish;  C  large  quadrate  black  blotches  along  back  and  8bro^*^ 
transverse  bars  along  sides  fainter,  these  alternating  with  dark  spo"^^' 
many  of  the  scales  above  with  jet-black  spots  forming  longitadi*^^ 
streaks;  two  black  spots  at  base  of  caudal;  a  few  black  apots  beh 
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dUferent  in  respect  to  tho  form  of  the  mouth,  that  he  conceived  that  they 
to  different  snbgeuera.    The  etymology  of  the  word  is  not  evident.) 


JPVA  cntiTely  naked;  lateral  line  short;  lower  Jaw  prominent. 
L  Body  with  longitudinal  dark  stripes. 

!'%•  Iteeolatiini  (Ag.)  Jor. — Striped  Darter. 

elongate,  compressed,  the  back  scarcely  arched.  Head  long 
ler  pointed,  entirely  destitute  of  scales.  Month  rather  large, 
obliqne,  the  lower  jaw  the  longer.  Eye  moderate,  longer  than 
it,  abont  4' in  head.  Opercular  spiue  strong.  Fins  all  low,  the 
in  the  males  about  half  as  high  as  the  second;  higher  in  the 
i;  caudal  large,  rounded.  Anal  spines  longer  in  females  than  in 
i;  dorsal  and  anal  spines  pointed  in  the  female,  in  the  male  with 
led  fleshy  tips.  Scales  moderate.  Lateral  line  extending  about 
of  first  dorsal.  Neck  and  throat  naked ;  scales  on  sides  extending 
the  base  of  the  dorsal  fin.  Color  dark;  each  scale  with  a  dark 
%  these  forming  a  series  of  conspicuous  longitudinal  lines  along  the 
|b  of  scales;  second  dorsal  and  caudal  conspicuously  cross-barre<l ; 
It  blackish,  with  dark  stripes  radiating  from  eye;  males  further 
ved  with  conspicuous  dark  cross  bars.  Head  4;  depth  5.  D.  YIII- 
'A.  II,  8;  scales  7-53-7.  L.  2^  inches.  Minnesota  to  Indiana;  abound- 
^in  clear  or  rocky  streams;  one  of  the  most  singular  and  handsome 
the  darters. 

TatomotwM  Uneolatus  Agassiz,  Amer.  Jonm.  Sci.  Arts.  1854,  305:  Catonotus  lineolatns 
Uanty  L  c.  118.  ) 

Body  Dot  striped. 

i«  E.  Ilab«llare  Raf. 

Vety  similar  to  the  preceding^  but  rather  more  elongate  and  less 
^pressed.  Head  rather  larger.  A  narrow  strip  along  base  of  si)inous 
ml  not  scaled.  Coloration  paler,  there  being  little  or  no  trace  of  the 
gitndiual  stripes,  so  conspicuous  in  E.  lineolatum  ;  the  males  with  cross 
tohes,  the  females  nearly  plain  olivaceous;  second  dorsal  and  caudal 
^barred;  b!ack  humeral  spot  conspicuous.  Lateral  line  usuall3' vet  y 
le  developed ;  lower  jaw  less  projecting  than  in  E,  lineolatum.  Head 
l0pth5.  l).yiII-]2;  A.  II,  8 ;  Lat.  1. 46.  Length  2^  inches.  West- 
New  York  to  Ohio  Valley  aid  North  Carolina;  very  abundant  in 
tributaries  of  Lake  Ontario. 

tftilDMqaey  Jouni.  tie  Phys.  etc.  Paris,  1819,419:  Catonoitu  flahellatus  YaiUAutf 
herchet,  1873, 121:  CatonoiM  faBciaitu  Giranl,  Proc.  Acocl.  Nat.  Sci.  Phila.  1859,  G7: 
mepkmlwt  huwteralis  Giranl,  Proc.  Acad.   Nat.   Sci.   PhUa.   1859,  G6:  1Ca(onoU9 

Boll.  Nat.  Mna  No.  10 33 
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kcvmcotH'  Putnam,  Ball.  Mns.  Comp.  Zool.  1R63,  3:  EthcotUmut  h»$hji  $'on 
ScK'.  Niit.  Pl'mt.  1H51,  37:  CatonotM  flahcUaivH  Vnillaiit  1.  c.  131:  CttoMli 
Vaill:i!it.  Koclierches.  1873,  125:  Etkeostama  flahellarc  Jonlan,  Mao.  Vert.  cd. 

aa  CluH*ks.  oiHTclcSf  n(*ck,  and  throat  clotk-'ly  scaly ;  jaws  cH|iia1 ;  lateral  linenr 
pU'te. 

805.  E.  »q?saini€ops  Jordan. 

Body  rather  elongate,  considerably'  compressed,  tbe  caudal  j 
deep.  Head  lai'jje ;  the  jaws  comparatively  sliort  and  equal, 
lino  wanting  only  on  a  few  of  the  posterior  scaler,  and  wi 
sional  tulK^s  behind  the  continuous  series.  Spinous  dorsal 
short,  the  spines  about  equal,  less  than  half  the  height  ot  tli 
dorsal ;  bases  of  the  two  dorsals  about  equal,  slightly  com 
membrane.  Color  dark,  without  siM>ts,  strii>e8  or  bauds,  ii 
niale  mottled,  with  about  6  cross-blotches ;  vei-tio^l  tins  cros 
lower  fins  black  in  the  male,  pale  in  the  female;  a  large  bhicL 
siKit.  Head  3jL:  depth  5.  D.  IX-Ili;  A.  II,  7;  scales  iy-jil- 
inches.    i)hio  Valley;  not  common. 

^Ji»n«au.  Uiill.  r.  S.  Nat.  Mus.  x,  11,  lft77.) 

966.-P<£CIL.ICHTHTS  Agawiz. 
JRainboic  Dartera. 

{OlhtvrfphaUit.    IhJtUhthifi,    Jpleaion,    nnd    Alrariutf    Girard:    A9ifaUcktlif» 

Jlololvpiit  A^assiz. ) 

(A^a«.>i/.  AniiT.  Journ.  Sii.  Arts*,  K*A.  :UM:  type  PavilUhthtfif  raria/vjr  Ajra*< 
ti'ntii  roruhti  StoiiT.  ^ 

Juuly  variously  robust  or  elongate,  usually  com]>rchsed.  Uv 
liirge.  MfMiih  moderate,  nearly  horizontal,  terminal  or  near!; 
nur  witli  teeth:  p!rmaxillarius  not  protiartile.  (i  ill -membranes 
4*oniUTt<'d.  i>rales  raiht^r  large,  those  on  the  belly  similartotl 
Lairral  line  wanting  posteriorly,  its  tubes  beginning  at  the  or) 
sal  spiin'siii,>ii,  till*  niiddli-  ones  highest  and  more  than  hall' tl 
o\  tlu'sott  rays:  MH-iMid  dorsal  largt^r  than  spinous  dorsal  or  ai 
with  two  spini's.  the  tirst  usually  the  larger.  Vertebrie  in  P. 
ir>  -f  IS;  in  /»  ,,,v,  !.-»  -f-  i>i.  Size  small.  Coloration  u.^ually 
(-.    •  •   c,  variegatrd:   ?/"■•-,  tish.^ 

111.   i*;:^;'...:.  ;;.  I'l  >»  ^if  »  ,:'...'...i*,j.,  A(i;rifM»//(.  now  in  poor  iMHidition.  ^bow  i 
111::  I  li.n.i.  :i  :> : 

i'oli'i  pl.iiM.  \\Ml'.tMii  tr;uo  ot'  linfs  or  si»ots ;  ptvtorals,  caudal,  and  ^»<' 
4  l:t'i!vrn  il  \\i:'..  M.uK.  Ul.u  \  luinural  spot  Ijir^f.  Cheeks.  opiTclei*  and  I'n* 
Sv'  ill'  'Mili.'V  l.Ji::**.  l.a;ti;ji  lino  i-xtendini^  to  Ih'Iow  inidille  of  se(H>ud  doi 
wcv  ■irinini:  .in  an-U-  with  »a«.li  other.     IVetoraJH  a  little  shorter  I 

Tv;.     IV  Vlll.  10;  A.  11,  :»;  Mrales  C-IO  0.     From  Souilieni  1 
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rk  spots  downward  and  forward  from  eye;  ventral  and  anal 
igo-blue;  pectorals  with  blue;  a  bar  of  deep  orange-red  along 
both  dorsals.  Head  4;  depth  5.  D.  X-12;  A.  II,  8;  scales  5- 
J.  2|  inches.    Chickasawha  Biver^  Mississippi.    (Say.) 

»roo.  U.  8.  Nat.  Mua.  1880,  493.) 
)k8,  opercles,  and  breast  entirely  scaleless. 
thalasslnum  Jordan  &  Brayton. 

rather  stout,  compressed  behind,  the  back  somewhat  arched, 
urge,  the  snout  rather  blunt  and  convex  in  profile.  Eye  large, 
,  longer  than  muzzle,  3^  in  head ;  interorbital  space  rather  nar- 
[onth  moderate,  slightly  oblique,  the  maxillary  reaching  to  the 
Jpper  jaw  slightly  longer  than  the  lower.  Head  entirely  naked ; 
laked;  neck  naked  anteriorly.  *  Fins  all  large;  membrane  of  the 
rsal  continued  to  the  base  of  the  second;  longest  dorsal  spine 

shorter  than  the  soft  rays,  the  base  of  the  spinous  jdors^l  a 
Dger  than  that  of  the  soft*dorsal;  anal  not  much  smaller  than 
dorsal,  its  first  spine  the  longer;  caudal  fin  deeply  lunate;  pec- 
)aching  nearly  to  vent.  Male,  in  life,  with  the  body  dark  green 
•tched  above;  sides  with  9  dark  blue-green  vertical  bars,  the 
:t  the  last  most  distinct;  spinous  dorsal  reddish  at  base,  then 

black  band,  the  uppermost  third  of  a  bright  ferruginous  red; 
dorsal  blackish  at  base,  reddish  above;  caudal  with  2  orange 
I  at  base,  black  mesially,  jiale  orange  distiilly;  anal  fin  of  a 
;  blue-green  color  at  base,  pale  at  tip;  ventrals  greenish;  head 
^ass-green ;  the  streaks  forward  and  downward  from  eye  dark 
females  duller  and  more  speckled.  Head  4;  depth  6.  D.  X- 
[I,  8;  scales  5-43-5.  L.  2 J  inches.  Saluda  Riv^er,  South  Caro- 
»undaut. 

vtu8  thalaaslnus  Jordan  &.  Brayton,  Bull.  U.  8.  Nat.  Mns.  xii,  18, 1878.) 
tessellatum  Jordan. 

olivaceous,  the  markings  obliterated  in  the  type.  Body  fusi- 
3ead  broad  and  heavy,  entirely  naked.  Mouth  moderate,  hori- 
bhe  lower  jaw  included,  the  maxillary  extending  to  opposite 

eye.  Anal  higher  than  second  dorsal,  but  not  so  long,  its 
(trong.  Gill-membranes  broadly  united.  D.  X-IS;  A.  II,  8; 
8.  L.  2J  inches.  Allegheny  River;  only  the  type  (1199,  U.  8. 
is)  now  known. 

fttriu  te9B€Uaf!U9  Jordan,  Bull.  U.  S.  Nat.  Mot.  x,  7, 1877.) 
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803*  N«  Inscriptum  Jordan  &  Brayton. 

Body  ratber  stout  and  deep,  strongly  compressed.  Caudal  peduncle 
rather  deep.  Head  large,  rather  obtuse,  the  profile  quite  gibbons,  a 
considerable  angle  formed  opposite  the  eyes,  which  are  high  up  and  close 
together.  Eye  about  equal  to  snout,  3.}  in  head.  Mouth  moderate, 
slightly  oblique,  the  maxillary  reaching  eye,  the  upper  jaw  the  longer. 
Head  entirely  scaleless;  neck  above  scaly;  breast  naked;  belly  closely 
scaled;  scales  large.  Fins  large;  spinous  dorsal  longer  than  soft  dorsal, 
which  is  somewhat  larger  than  the  anal ;  the  two  dorsals  connected  by 
membrane;  dorsal  spines  a  little  more  than  half  the  length  of  the  head; 
pectorals  large.  Color  olive,  with  a  bright  scarlet  spot  on  each  scale, 
these  forming  continuous  lines  along  the  rows  of  scales;  3  dark  blotches 
across  the  back ;  one  in  front  of  dorsal,  forming  a  black  spot  on  the  ante- 
rior spines ;  one  between  the  two  dorsal  fins,  forming  a  similar  black  spot 
on  the  last  rays  of  the  spinous  dorsal ;  and  one  on  the  caudal  i)edancle, 
behind  the  second  dorsal;  sides  with  about  6  irregular  dark-olive  blotches 
just  below  the  lateral  line;  edge  of  spinous  dorsal  black,  below  this  bright 
orange-red,  a  dusky  bar  at  the  base;  entire  anal  fin,  cheeks,  opereles,  aod 
a  bar  below  the  eye  bright  blue;  females  without  red  spots,  the  sides 
blotched.  Head  4};  depth  4f.  D.  XI-12;*A.  II,  8;  scales  5-40-^.  L. 
2^  inches.  Oconee  Eiver,  Georgia;  one  of  the  most  beautiful  of  the 
group. 

(Nothonoiua  inscriptus  Jordan  &.  Brayton,  Bull.  U.  S.  Nat.  Mas.  xii,  34,  1876.) 

365.— ETHEOSTOMA  Rafinesque. 

(Catonotus  Agassiz.) 
(Rafincsqne,  Joum.  de  Physiqne,  1819,  419:  type  Etheostoma  fldbellarU  Raf.) 

Body  elongate,  compressed.  Mouth  terminal,  more  or  less  oblique; 
upper  jaw  not  protractile.  Vomerine  teeth  present;  teeth  in  the  jaws 
strong,  the  outer  series  canine-like.  Opercular  spine  well  developed. 
Gill-membranes  broadly  united.  Scales  rather  large.  Lateral  line 
incomplete;  an  enlarged,  black  humeral  scale.  First  dorsal  fin  low, 
considerably  lower  than  the  second  dorsal,  of  7  to  9  subequal  spineSy 
which,  in  the  males,  end  in  little  fleshy  knobs;  anal  fin  smaller  than 
the  second  dorsal,  with  2  spines,  the  first  of  which  is  always  the  larger. 
Vertebne  {E.  lineolatum)  14  +  21;  size  small.  Coloration  dark.  The 
species  are  extremely  quick  in  their  movements,  and  their  cokvration, 
although  not  gaudy,  is  v^ery  elegant. 

(Tlio  wonl  EthcoaianM  is  stated  by  Rafinesqne  to  moan  **  tarUm$  aMWlAt,"  tlie 
known  to  him — i,  e.,  Percina  oajprodn,  I>\ple«i«im  hlcnnioideUf  and 
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beiog  so  different  in  respect  to  the  form  of  the  month,  that  he  conceived  that  they 
might  belong  to  different  snbgenera.    The  etymology  of  the  word  is  not  evident.) 

a.  Head  entirely  naked;  lateral  line  short;  lower  Jaw  prominent. 
b.  Body  with  longitudinal  dark  stripes. 

8  JS.  £•  liueolatum  (Ag.)  Jor. — Striped  Darter. 

Body  elongate,  compressed,  the  back  scarcely  arched.  Head  long 
and  rather  pointed,  entirely  destitute  of  scales.  Mouth  rather  large, 
terminal,  oblique,  the  lower  jaw  the  longer.  Eye  moderate,  longer  than 
the  snout,  about  4' in  head.  Opercular  spine  strong.  Fins  all  low,  the 
first  dorsal  in  the  males  about  half  as  high  as  the  second;  higher  in  the 
females;  caudal  large,  rounded.  Anal  spines  longer  in  females  than  in 
the  males;  dorsal  and  anal  spines  pointed  in  the  female,  in  the  male  with 
thickened  fleshy  tips.  Scales  moderate.  Lateral  line  extending  about 
to  end  of  first  dorsal.  Neck  and  throat  naked ;  scales  on  sides  extending 
up  to  the  base  of  the  dorsal  fin.  Color  dark;  each  scale  with  a  dark 
spot,  these  forming  a  series  of  conspicuous  longitudinal  lines  along  the 
rows  of  scales;  second  dorsal  and  caudal  conspicuously  cross-barred; 
head  blackish,  with  dark  stripes  radiating  from  eye;  males  further 
marked  with  conspicuous  dark  cross  bars.  Head  4;  depth  5.  D.  VIII- 
12 ;  A.  II,  8 ;  scales  7-53-7.  L.  2^  inches.  Minnesota  to  Indiana ;  abound- 
ing in  clear  or  rocky  streams;  one  of  the  most  singular  and  handsome 
of  the  darters. 

{CatoHotus  Uneotatus  Agassiz,  Amer.  Joum.  Sci.  Arts.  1854,  305:  Catonotua  Hneolatns 
YailUnt,  1.  c.  118.  ) 

^6.  Body  not  striped. 

804.  E.  flabellare  Raf. 

Very  similar  to  the  preceding,  but  rather  more  elongate  and  less 
compressed.  Head  rather  larger.  A  narrow  strip  along  base  of  spinous 
dorsal  not  scaled.  Coloration  paler,  there  being  Uttle  or  no  trace  of  the 
longitudinal  stripes,  so  conspicuous  in  E.  lineolatum  ;  the  males  with  cross 
blotches,  the  females  nearly  plain  olivaceous ;  second  dorsal  and  caudal 
fins  barred ;  black  humeral  spot  conspicuous.  Lateral  line  usuall3'  vety 
litUe  developed ;  lower  jaw  less  projecting  than  in  E,  lineolatum,  Ilead 
4;  depth  5.  J).  yiII-12 ;  A.  II,  8 ;  Lat.  1. 46.  Length  2^  inches.  West- 
em  New  York  to  Ohio  Valley  ai:d  North  Carolina;  very  abundant  in 
the  tributaries  of  Lake  Ontario. 

(Roflnesqnc,  Joum.  de  Phys.  etc.  Parisi  1819,  419:  Catonottu  flahellatua  Vaillant, 
Recherches,  1873, 121:  CatonofusfaBciatiu  Girani,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  (77: 
Olifoetphalwi  kuwuralin  Giranl,  Proc.   Acad.   Nat.   Sci.   Phila.   1859,  G6:  TCatonoCiM 

Bull.  Nat.  Mus.  No.  10 33 
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lennicoili*  Putnam^  Ball.  Mus.  Comp.  Zool.  1863,  3:  Etheostjnui  Untlepi  Storer,  Proc. 
8oc.  Nat.  HiHt.  1851,  37:  Catonotns  flahcUaius  Vaillant  1.  c.  121:  Catomoiu*  linttltyi 
Vaillaiit,  Rccherches.  1873,  125:  Etheostoma  flaheUare  Jordan,  Man.  Vert.  ed.  2,227.) 

aa  Checks,  opercles,  uock,  and  throat  closely  scaly ;  jawscqnal;  lateral  line  nearly  com- 
plete. 

805.  £•  squamiceps  Jordan. 

.  Body  rather  elongate,  considerably  compressed,  the  eaadal  peduncle 
deep.  Head  large ;  the  jaws  comparatively  short  and  equal.  Lateral 
lino  wanting  only  on  a  few  of  the  posterior  scales,  and  with  occa- 
sional tubes  behind  the  continuous  series.  Spinous  dorsal  low  and 
short,  the  spines  about  equal,  less  than  half  the  height'  of  the  second 
dorsal;  bases  of  the  two  dorsals  about  equal, slightly  connected  by 
membrane.  Color  dark,  without  spots,  stripes  or  bauds,  in  spirits; 
male  mottled,  with  about  6  cross-blotches ;  vertical  fins  cross-barred ; 
lower  fins  black  in  the  male,  pale  in  the  female ;  a  large  black  humeral 
spot.  Head  3^ ;  depth  5.  D.  lX-12 ;  A,  II,  7 ;  scales  5-.50-6.  L.  2^ 
inches.    Ohio  Valley ;  not  common. 

(Jordan,  Bull.  U.  S.  Nat.  Mus.  x,  11,  1877.) 

366.— P<£€IL.I€IITHTS  Agassix. 
Rainbow  Darters, 

(OVgocephaluSy    BoleichthySj   Jplesiorif   and    Alrarivs   Girard:    Aslaiichthpt   Vailljuit: 

Jlololepis  AgU88iz.) 

(Agassi/,  Araer.  Jonm.  Sci.  Art«,  1854,  304:  type  rcccilichthys  rariatua  Agaasiz^flA^ot- 
tonia  ccerulea  Storer.) 

Body  variously  robust  or  elongate,  usually  compressed.  Head  rather 
liirge.  Mouth  moderate,  nearly  horizontal,  tenninal  or  nearly  so;  vo- 
mer with  teeth ;  piemaxillaries  not  protiactile.  Gill-membranes  scarcely 
connected.  Scales  rather  large,  those  on  the  belly  similar  to  the  others. 
Lateral  line  wanting  posteriorly,  its  tube«  beginning  at  the  orbit.  Dor- 
sal spines  G  to  11,  the  middlt?  ones  highest  an  d  more  than  half  the  height 
of  the  soft  rays;  second  dorsal  larger  than  spinous  dorsal  or  anal;  aual 
with  two  spines,  the  first  usually  the  larger.  Vertebrce  in  P,  cotruletts^ 
15  -f  18;  in  P  eo8,  15  +  21.  Size  small.  Coloration  usually  brilliant 
{-otxdo^^  variegated;  r/Oh'Tj  fish.) 


The  original  types  of  CaionottM  kennicottiy  now  iu  i>oor  condition,  show  the  foUow- 

nrithont  trace  of  lines  or  8i>ots ;   pectorals,  candal,  and  both  dorsals 

k.  Black  humeral  spot  large.   Cheeks,  opercles  and  breast  nak<<il. 

'  ■teral  line  extending  to  below  middle  of  second  dorsal.    OiU- 

itt  with  each  other.    Pectorals  a  littlo  shorter  than  head. 

^*^*  A.  11|  5;  scales  G-40  6.    From  Soathem  IlliDi^ 
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Dorsal  spines  8  or  more ;  anal  spines  well  developed. 

6.  Humeral  region  with  an  enlarge<l  black  scale-like  process. 

r.  Cheeks  and  opercles  naked ;  nape  naked ;  body  striped rirgatuB. 

cc.  Cheeks  and  nape  naked;  opercles  scaly Boxatilia. 

cec.  Cheeks,  opercles,  ami  nape  more  or  less  scaly punciithttSf  ariesiat, 

bb.  Hnnieral  scale  obsolete  or  wanting. 

d.  Opercles  and  cheeks  naked;  preopercle  crenulate;  anal  spines  very  long. 

lepidua. 
dd,  Opercles  scaly ;  preopercle  strictly  entire. 

e.  Lateral  line  nearly  straight. 

/.  Cheeks  naked;  or  with  only  3  or  4  small  imbedded  scales  close  behind 

eye cttruleua,  spectabilis. 

ff.  Cheeks  evidently  scaly,  at  least  above ofprigenis,  jr8»ia. 

ee.  Lateral  line  forming  a  slight  curve  above  the  pectorals;  dorsals  sub-equal. 

Dorsal  spines  9  or  10.     (  Boleich thys  Girard. ) 

g.  Cheeks  scaly butlerianuSy  harratti,- fusiformxsy  erochrauSf  eos, 

gg.  Ch(Hiks  naked «xi7i»,  tcarreni,  gracilis. 

Dorsal  spines  G ;  anal  spines  obsolete  t    {A haiius) laterali$. 


a.   Dorsal  spines  8  or  more;  nnol  spines  well  developed. 

b.  Humeral  region  with  an  enlargeil  8C4ile-like  process,  which  is  always  black, 
c.  0|>ercle8,  cheeks,  and  nape  naked ;  body  striped. 

MM.  P.  virgatns  Jordan. 

Body  slender,  siibfusiforiD,  compressed,  the  back  somewhat  elevated, 
the  caudal  peduncle  rather  deep.  Head  long,  rather  slender  and  pointed, 
little  compressed,  the  snout  but  little  decurved.  Mouth  rather  large, 
somewhat  oblique,  the  maxillary  reaching  to  the  pupil,  the  lower  jaw 
scarcely  shorter  than  the  upper ;  teeth  small,  even,  in  several  rows. 
Kye  rather  large.  Posterior  border  of  preopercle  above,  obtusely  ere- 
nate.  Scales' rather  large;  lateral  line  distinct,  on  about  20  scales;  53  in 
a  lengthwise  series.  JHead  naked ;  nape  and  breast  naked.  Color  green- 
ish, each  scale  with  a  small  blackish  .  spot,  forming  conspicuous  latenil 
8tri];)es,  as  in  Etheostoma  Imeolainm  ;  back  and  sides  with  cross-blotches; 
humeral  scale  large  and  black ;  dorsal  and  caudal  fin  faintly  barred. 
Head  ^ ;  depth  5.  D.  IX-10 ;  A.  1 1,  8.  Rock  Castle  River,  Kentucky ; 
resembl-.'S  the  species  of  Etheostoma. 

(Jordan,  Proc.  U.  8.  Nat.  Mns.  ii,  iKJC,  1879.) 
er.  Checks  and  nape  naked ;  opercles  scaly. 

t07.  P.  saxatilis  Hay. 

Body  rather  slender.  Head  pointed,  the  profile  descending  in  a 
gradual  curve.  Mouth  large,  the  maxillary  extending  to  opposite  front 
of  pupil.  Eye  equal  to  snout,  4  in  hea<l.  Cheeks,  breast,  and  throat 
oaked;  opercles  with  a  few  large  scales.  Lateral  line  little  arched,  its 
tnbes  on  about  35  scales.  Dorsals  well  separated,  the  second  shorter 
and  higher  than  first.    Greenish,  with  darker  tessellatiow^^  ^  V\>m^>s. 
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hnmeral  scale,  a  black  streak  down wanl  and  forward  from  eye;  opercles 
mostly  black.  Head  4 ;  depth  5.  D.  XI-10  j  A.  II,  7 ;  scales  11--50-O. 
L.  1^  inches.    Chickasawha  Eiver,  Mississippi.    (Hay.) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1880,  495,) 
occ.  Checks,  ox)ercles,  and  nape  more  or  less  scaly. 

^08.  P.  pnnctulatas  Ag. 

Body  elongate,  compressed,  the  back  not  elevated.  Head  slender, 
rather  long  and  pointed,  compressed.  Mouth  large,  terminal,  oblique,  the 
jaws  about  equal,  the  maxillary  extending  nearly  to  opposite  middle  of 
eye.  Scales  quite  small ;  a  few  imbedded  scales  on  upper  part  of  cheeks 
and  behind  eye;  neck  mostly  covered  with  small  scales;  throat  naked* 
Fins  rather  small,  the  pectorals  short.  Color,  in  life,  not  known;  in 
spirits,  the  sides  of  the  body  clouded  or  reticulated  with  darker;  a  con- 
spicuous black  humeral  spot;  first  dorsal  dark  at  base,  then  pale,  with 
a  narrow  dark  border;  the  other  vertical  fins  similarly  colored,  the  dark 
colors  probably  blue  in  life;  females  with  the  sides  and  fins  speckled. 
Head  4;  depth  4^.  .  D.  X-11 ;  A.  II,  7;  scales  0-60-20.  L.  2 J  inches. 
Missouri  to  Texas. 

(Aj^assiz,  Amor.  Jonm.  Sci.  Arts,  1854,  304:  Boleichthys  whipplH  Ginxdj  Froc.  Acad. 
Nat.  Sci.  Phila.  1H59,  101:  Xothouotus  punctulatus  A<;assiz,  Bull.  Mns.  Corop.  Zool.  i,  3, 

§09.  P.  artesisB  Hay. 

Body  elongate,  compressed.     Head  large.     Mouth  large,  terminal, 
nearly  horizontal,  the  lower  jaw  slightly  included;  maxillary  reaching 
to  opposite  front  of  pupil.    Palatine  teeth  in  a  broad  band.    Eye  equal 
to  snout,  4:J  in  head.    Cheeks  entirely  covered  with  small  scales;  oper- 
cles with  large  scales;  scales  along  back  very  small.    Lateral  line  ex- 
tending to  end  of  second  dorsal,  on  about  45  scales.    Dorsals  contig- 
uous; first  dorsal  as  long  as  head,  its  height  less  than  half  its  length; 
soft  dorsal  considerably  higher;  anal  a  little  over  half  length  of  head; 
pectorals  reaching  tips  of  veutrals,  much  smaller  than  in  P.  cwrulcttH, 
Yellowish  olive,  with  transverse  oblique  bars  of  darker,  and  sprinkled 
with  small  blotches  of  carmine;  pectorals  and  ventrals  dull  blue;  dor- 
Sills  with  a  broad  band  of  carmine  along  their  middle,  bordered  on  each 
side  by  orange ;  tips  of  dorsals  dull  blue,  as  is  the  base  of  the  soft  dor- 
sal; base  of  spinous  dorsal  with  several  carmine  spots;  anal  mostly 
crimson,  tipped  with  blue;  caudal  blue,  then  orange,  carmine  oraogei 
and  tipped  with  blue;  a  black  humeral  scale.    Head  3];  depth  &    !>• 


i 
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XI-13;   A.  II,  7;  scales  8-5G-11.     L.  2|  inches.    Tombigbee  River, 
MississippL    {Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1880,  494.) 

hb.  Hamoral  scale  obsolete. 

d.  Opercles  and  cheeks  naked ;  preopercle  crennlate ;  anal  spines  very  long. 

810.  *  P.  lepldus  (B.  <&  O.)  Grd. 

Body  rather  stout,  compressed,  tapering  backwards.  Head  sub- 
conical.  Mouth  moderate,  with  equal  jaws;  maxillary  reaching  front 
of  orbit.  Eyes  large.  First  dorsal  rather  low ;  dorsal  fins  somewhat 
connected.  Head,  as  well  as  throat  and  neck,  entirely  scaleless.  Color 
olivaceous,  with  some  dark  (blue?)  bars;  scales  dusky  at  base;  dorsals 
and  caudal  mottled  or  barred.  Head  4^;  depth  4§.  D.  IX-11 ;  A.  II, 
6;  scales  in  about  50  series.    L.  2.^  inches.    Texas. 

(BoUoMma  lepida  B.  &  G.  Proc.  Acad.  Nat.  Sei.  Phila.  388,  1853;  Girard,  U.  S.  Mex. 
Bound.  Snrv.  Ichtli.  1859,  11:  OHgoccphalus  Upidus  Grd.  Proc.  Acad.  Nat.  Sci.  Pliila. 
1859,  67:  Boleoaoma  lepidum  Giinther,  i,  77.) 

dd.  Opercles  scaly;  preopercle  strictly  entire;  anal  spines  moderate. 

e.  Lateral  line  nearly  straight. 

/.  Cheeks  naked,  or  with  only  3  or  4  small  imbedded  scales  close  behind  eye. 

81  !•  P.  CCBruBeus  (Storer)  Aga88iz.—Z?/ii«<  Darker;  Rainbow  Darter;  Soldier-finh, 

Body  robust,  rather  deep  and  compressed,  the  back  somewhat  ele- 
vated. Head  large,  compressed.  Mouth  moderate,  terminal,  oblique, 
the  lower  jaw  somewhat  included,  the  maxillary  reaching  front  of  orbit. 
Palatine  teeth  in  one  row.  Neck  and  breast  usually  naked.  Fins  all 
large;  dorsal  fins  usually  slightly  connected.  Males  olivaceous,  tessel- 
lated above,  the  spots  running  together  into  blotches;  back  without 
black  lengthwise  stripes;  sides  with  about  12  indigo-blue  bars  running 
obliquely  downwanls  and  backwards,  most  distinct  behind,  separated 
by  bright  orange  interspaces;  caudal  fin  deep  oninge,  edged  with  bright 
blue;  anal  fin  orange,  with  deep  blue  in  front  and  behind;  soft  dorsal 
cbiefly  orange,  blue  at  base  and  tip;  spinous  dorsal  crimson  at  base, 
then  orange,  with  blue  edgings;  ventrals  deep  indigo;  cheeks  blue; 
throat  and  breast  orange;  females  much  duller,  with  little  blue  or  re<l, 
the  vertical  fins  barred  or  checked;  young  variously  marked.  Head 
33 ;  depth  44.  D.  X-12;  A.  II,  7;  scales  5-45-8,  the  lateral  line  devel- 
oped on  about  30-35  scales.    L.  2 J  inches.    Mississippi  Valley;  very 

•Four  more  nominal  species  of  this  type  are  dr,s<'ribed  by  Girnrd  (Proc.  Acad.  Nat. 

Bd.  Phila.  1851),  102)  under  the  names  Aplesion  poisii,  OUyorephahts  grahami,  O,  leotien- 

tit,  and  O,  pulchellus;  the  first  from  Chihuahnn,  the  next  two  from  Texas,  the  latter 

ftom  Canadian  River.    A,  poiaii  has  1).  X-I,  11;  O,  grahami  has  D.  IX-13;  A.  II,  ^', 

f^09eUU  D.  IX-10;  A.  II,  7;  0.  pHlchdlua  A.  II,  G.    All  are  probably  identical  with 

lafc 
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abuiidalit  in  river  channels.  One  of  the  most  gorgeously-colored  darters, 
but  lesH  graceful  than  most  of  tbcDi. 

( EtbcoHloma  arniha  8t-orer,  Proc.  Bost.  Soc.  Nat.  HiHt.  1845,  47:  P€BtiJidktky§  eagrmieM 
AniiHHiz,  Bull.  Mii8.  Comp.  Zool.  i,  3,  1853:  Paxilidtthya  raitofiw  Jordan,  Mao.  Vert. 
(Ml.  2,  -22(5:  AHtatichthijs puldiellm  Vaillunt,  1.  c.  113.) 

913.  P.  spectabllis  Agossiz. 

Very  Hiniilar  to  the  preceding,  but  more  elongate  and  rather  more 
compreHsed;  tlie  colors  similar,  but  the  upper  portion  of  the  sides  with 
distinct  blackish  stripes  along  the  rows  of  the  scales,  and  the  ground 
color  of  the  back  and  sides  having  a  peculiar  whitish  or  bleached  ap- 
)>earance.  The  two  dorsal  fins  usually-  well  separated.  Scales  usually 
]>re8ent  below  and  behind  eye.  Head  4;  depth  4J.  D.  X-12;  A.  II,  7; 
mmles  5-40-7;  Lat.  1.  on  20-25  scales.  L.  2-3  inches.  Mississippi  Val- 
l<\v  ]  rather  less  abundant  than  the  other,  and  ascending  small  or  even 
muddy  streams.  Probably  merely  a  brook  variety  of  the  preceding, 
from  which  it  is  not  always  to  be  distinguished  with  certainty. 

(A);u8Hiz,  Aiiicr.  Jourii.  Sci.  Arts,  1854,  304;  Jordan,  Man.  Vert.  ed.  %  227.) 
Of.  CluH-li«  cviilontly  Hcaly,  at  least  above. 

Ml 3.  P.  aspriirenis  Forbo8. 

Btxly  rather  stout,  comj)ressed.  Head  small  and  pointed.  Eye  large, 
longer  than  snout.  Mouth  terminal,  oblique,  the  jaws  even.  Breast 
always  naked;  opercles  scaly;  cheeks  closely  sealed,  the  lower  fourth 
ran^ly  baiv.  Dorsal  fins  usually  separated.  Coloration  mottled  green- 
ish ;  the  spinous  dorsiil  dusky  In^hind,  in  life  with  a  broad  band  of  blue 
and  crimson;  solt  tins  siKH*kled.  Head  4;  depth  4J.  D.  XI-12;  A.  II, 
8;  Lat.  1.  4l>.  the  tubes  develoiKHl  on  34-41  scales.  L.  2 J  inches.  Illi- 
nois Hiver. 

iFt»rWs  nuH.  lU.  Lab.  Nat.  Hkst.  i.  41.  I'TT;  Jonlau,  Man.  Vert.  ed.  %  404.) 
Nl-I,  P.JossiO!'  .Ionian  «1  Bniyton. 

lUuly  fusiform,  rather  dt-ep  and  eompresseil.  Head  rather  large, 
moderately  iH>iuted.  '  ^Mouth  rather  large,  terminal,  the  upper  jaw 
slij^htlv  lougi\<t.  Chivks  si'aly  alH>ve,  the  greater  iian  nakeil:  oi>eri-les 
M'aly:  tlmut  naked:  neck  abovo  st*aly.  Lateral  line  extending  nearly 
to  cud  of  stvond  dors;d.  Fins  moderate.  Chestnut  it)lored  above,  with 
about  0  quadrate  Kir  like  blotches  of  a  dark-blue  color  along  the  sides, 
and  alHMit  5  dark  en>ss-blotches  on  the  Ixu-k:  fins  mottled  with  chest- 
nut :  a  yellow  or  orange  Ixiiid  acniss  the  dorsal:  second  dorsal  and  anal 
8|HxkkHl  with  gi>lden.    Head  4;  depth  ^    D.  XU-12;  A.  II,  9;  scales 
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6-47-7,  the  tnbes  of  the  lateral  line  oa  aboat  35  scales.    L.  3  inches. 
Ghickamauga  Eiver,  Gleor^a. 

(Jordan,  Mad.  Vert.  ed.  2, 1878, 227;  Jordan  &  Brayton,  Ball.  U.  S.  Nat.  Mus.  xii, 
69,  187H.) 

as.  Lateral  lino  forming  a  slight  curve  above  the  pectorals;  dorsals  subequal;  dorsdl 
spines  9  or  10.    (Dol^hthys*  Grd.) 
§.  Cheeks  scaly. 

Sid.  P.  batlcrianns  Hay,  (sp.  nov.). 

» 

Body  elongated,  contracted  behind  ventral  fins;  dorsal  region  elci- 
vated.  Month  horizontal,  small;  maxillary  extending  to  opposite 
anterior  edge  of  pupil.  Opercles  with  2  rows  of  scales  along  lower 
edge;  cheeks  densely  scaled;  lateral  line  running  high,  extending  to 
opi)Osite  end  of  anterior  dorsal,  on  18  scales.  Pale  greenish,  yellow 
below;  above  and  on  sides  much  mottled  with  brown;  about  10  square 
blotches  along  back ;  a  dark  spot  on  opercie,  one  behind  and  one  below 
eye;  a  sti*eak  on  snout  between  eyes;  dorsals  with  dark  markings;  a 
red  streak  along  margin  of  sx)inous  dorsal;  anal  fin  nearly  white;  cau- 
dal barred.  Head  4  in  length;  depth  5f.  Bye  3J  in  head.  Caudal 
peduncle  3^  in  body.  D.  IX-11;  A.  II,  0;  scales  3-44-12.  Black 
Kiver,  Mississippi.    (Hay  MSS.) 

816.  P.  barratti  (Holbr.)  J.  &  O. 

Body  comparatively  short,  chubby  and  compressed.  Head  rather 
large.  Mouth  large,  oblique;  the  jaws  equal,  the  teeth  rather  strong. 
E^'e  large,  3  in  head.  Scales  large,  varying  in  number.  Lateral  line 
beginning  \\t  the  eyt',  arched  high  over  the  pectorals  and  ceasing  about 
midway  of  the  body,  developed  on  about  20  scales.  Opercular  spine 
strong.  Dorsal  fins  moderate,  about  equal,  separated  by  an  interspace. 
Color  greenish,  with  dark  specks;  fins  mottled;  a  dark  line  downward 
and  one  forward  from  eye;  a  series  of  rather  small  greenish  blotches 
along  each  side  and  on  the  back.  Head  3^  ;  depth  4f.  D.  X-12;  A. 
II,  7;  lateral  line  45-55.  L.  2  inches.  Maryland  to  Illinois  and  south- 
ward; chiefly  in  streams  of  the  lowlands. 

{Bolr&aama  barratti  Holbr.  Joiirn.  Acad.  Nat.  Sci.  Phila.  1855,  56:  Hololepit  harralti 
Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  18()4,  233:  UolohplH  barratti  Vaillant,  1.  c.  127:  Bo- 
Mchtkya  eleganii  Jordan,  Amer.  Lye.  Nat.  Hist.  N.  Y.  1876,  308:  Bolcichthys  elcfjana 
Jordan,  Man.  Vert.  404,  and  probably  of  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 
104.) 

* BoMdiihys  Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103:  type  Boleichthya  exili$ 
Old.    {fiolti,  dart;  ix^ii,  llsh.) 
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§17.  P.  fasiformis  (Grd.)  J.  &,  0. 

Body  moderately  elongate,  strongly  compressed.  Head  rather  ^^f^ 
and  narrow ;  muzzle  short,  decurved,  shorter  than  the  eye.  Month  com- 
I>aratively  large,  terminal;  maxillary  reaching  past  front  ot  eye.  Bj^ 
largo,  4  in  head.  Opercular  spine  strong.  Lateral  line  begiDDiDg  at 
the  eye,  on  about  12  to  15  scales.  Neck  scaly )  belly  and  throat  scaly. 
OUvaceous,  dotted  with  dusky  points ;  second  dorsal  and  aual  speckled. 
Head  4;  depth  0.  D.  X-0;  A.  II,  7;  Lat  1.  55.  L.  2  inches.  Masask 
chusetts  to'New  Jersey. 

(Ihh'OHoma  fuaifonnis  Girard,  Proc.  Bout.  Soc.  Nat.  Hist,  v,  1854,  41:  HololepU  /■•!- 
formis  Co\w,  Proc.  Acad.  Nat.  Set.  Phila.  1804,  233 :  HoloUpit  fMgtfarmit  VailUnt,  L  c. 
131:  Botdchthya  fubifonniti  Jordan,  Man.  Vert.  2i8,) 

§1§.  P.  crochrous  (Cope)  J.  &  G. 

Body  elongate,  comi)ressed;  the  dorsal  outline  curved,  the  ventral 
Beaily  straight.  Head  long,  decurved  and  narrowed  in  front.  Mouth 
subinierior;  the  maxillary  rexiching  past  front  of  eye.  Eye  4  in  head, 
greater  than  length  of  snout  Opercular  spine  strong.  Lateral  line 
developed  on  about  10  scales.  General  color  rather  dark ;  blackish 
above;  a  black  streak  on  muzzle  and  one  downward  from  eye;  a  dairk 
band,  irregularly  notched,  along  the  side8,  besides  dark  specks ;  candal 
barnnl;  tlie  sides  along  the  lateral  band  marke<l  by  re<l  dots  in  life. 
Head  4 ;  depth  G.  D.  lX-10 ;  A.  11,  7 ;  Lat.  1. 43.  L.  2  inches.  Stn-ams 
tributary  to  Oi^laware  and  Chesapeake  Bays.     ( VaiUant,) 

{Hololcpis  rroehrous  Coik\  Proc.  Acad.  Xat.  Ix'i.  Phil.t.  1^,)4,  'J33:  Hoioieph  froekroMt 
Vaillaut,  1.  c.  i'X\:  BolvivhthyH  irochrous  Jonlau.  Man.  Vert.  2*JS.) 

819.  P.  COS  Jordan  &  CoiH'land. 

Body  elongate,  slender,  somewhat  eompres.seil.  especially  l»ehind, 
rather  heavy  forwartls,  with  very  long  and  slender  caudal  jKNluncle. 
Head  long,  lounded  in  fnnit.  ^lonth  small,  little  oblique,  the  upf>er 
jaw  a  very  little  the  longer.  Doi-sjil  fins  high, about  equal :  csiudal  rnin- 
rate.  (  herks,  opercles,  and  nerk  chtsi'ly  sraled.  Breast  naked,  or  with 
a  median  si»ries  of  small  scales.  L::teral  line  developed  on  22  to  26 
scales.  Coh^r  diirlv  olixe,  with  darker  markings:  10  or  12  dark  dorsal 
spots  or  bars,  and  as  many  short  dark-bhu*  bars  across  the  lateral  line 
ncaily  i>pi ositc  the  dorsal  bars,  ]>nt  not  continuous  with  them:  the  in- 
terspaces l>et\vi»en  these  bars,  as  wril  as  nu>st  of  the  ventral  region, 
bright  crimson  in  the  males,  nearly  phiin  in  the  females:  lower  |Hirtd  of 
the  sides,  checks. etc..  with  various  .shaiidy  difiiied  hni  irv^ralar  black 
markings :  second  dorsal,  caudal,  and  iK'clonils  ^mmgfj  m^rfeffl  with 
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Btvy  bands;  first  dorsal  bright  blue  ia  the  males,  with  a  broad  median 
cind  of  crimson;  speckled  in  the  females;  top  of  head  dari;;  black 
breaks  downward  and  forward  from  eye.  Head  4;  depth  5J.  D.  IX- 
1;  A.  11,7;  Lat.  1.  58.  L.  2^  inches.  Indiana  to  Minnesota;  abun- 
dant in  clear  cold  streams ;  one  of  the  prettiest  of  the  darters.  , 

{Boleidithtfs  cos  Jordan  &,  Copeluud,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  4(5:  Bolcichthys 
BM  Jordan,  Man.  Vert.  228.) 

^.  Cheeks  naked ;  opercles  scaly. 

IM.  P.  exilis  (Grd.)  J.  &  G. 

Body  compressed,  tapering  towards  the  caudal  i)eduncle,  which  is 
lightly  conti  acted.  Eye  large,  subcircular,  3^  in  head ;  maxillary 
eaching  anterior  edge  of  pupil.  Lateral  line  nearer  the  dorsal  than 
tie  abdomiual  outHue;  pectorals  extending  further  than  the  ventrals. 
Tellowish -brown,  speckled  with  gniyish  •  black,  dorsals  and  caudal 
arred;  a  dark  si)ot  on  the  occipital  region  and  a  streak  in  advance  of 
s  well  as  beneath  the  orbit.  Head  4J  (with  caudal).  D.  X-10;  A.  IF, 
,  L.  13  inches.  Little  Muddy  Kiver,  a  tributary  of  the  Upper  Mis- 
>nri.     (Girard.)    Ditters  from  P.  eos  in  the  naked  cheeks. 

inoldchthyf  exilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 103.) 

91.  P.  warrecai  (Grd.)  J.  &  G. 

**  Resembles  P.  eTilis  more  than  any  of  its  congeners  by  the  shape 
f  the  body  and  tlie  general  appearance.  It  difi'ers  by  a  more  compact 
ody,  a  proportionally  shorter  head,  smaller  scales,  and  the  number  of 
a  rays.  Giound  color  3'ellowish-brown,  the  middle  of  the  flanks  macu- 
tted  with  transverse  si)ot«  of  blackish ;  the  belly  exhibiting  a  rather 
range  hue ;  the  lirst  dorsal  has  a  series  of  vertically  elongated  black 
pots  resembling  a  dark  band  across  the  middle  of  the  fin ;  tbe  second 
orsal  and  caudal  are  transversely  multilineated.  A  black  streak  may 
e  seen  in  advjince  of  the  orbit  and  another  beneath  it."  D.  IX-ll ;  A. 
1,0,  L.  2  inches.  Cannon  Ball  Kiver.  (Girard.)  Perhaps  identical 
rith  the  preceding. 

{Boldclithya  icarrcni  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  104.) 

199.  P.  nrraclDis  (Grd.)  J..&  G. 

Slender  and  graceful ;  first  dorsal  lower  and  longer  than  the  second ; 

,nal  ranch  deeper  than  h)ng ;  tips  of  the  ventral  fins  extending  a  little 

drther  back  than  those  of  the  pectorals.    Olivaceous,  s|K)tted  with 

ilMkish;  second  dorsal  and  caudal  barred ;  a  longitudinal  black  streiik 

Irance  of  the  orbits  and  a  vertical  one  beneath  them.    Uead  4^ 
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(with  caudal).  D.  X,  10;  A.  8. .  L.  1^  inches.  Hio  Seco  and  Bio  Leona, 
Texas.  {Girard.)  The  types  of  this  species, examined  by  us,  have  the 
lateral  line  incomplete  and  the  premaxillaries  not  protractile. 

(Bolcosoma  gracile  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  103.) 


*« 


Dorsal  spines  G;  anal  spines  obsolete?    (Alvarius*  Girard.) 

§93.  P.  lateralis  (Grd.)  J.  &  G. 

"A  representative  of  the  Etheostomoid  family  was  procored  by  the 
United  States  and  Mexican  Boundary  Commission  at  the  Bio  Grande 
del  Xorte  (Rio  Bravo).  It  constitutes  a  new  generic  type  allied  to 
CatonotuSy  and  to  which  we  have  applied  the  name  of  AlvariuSj  with  the 
following  characters.  Head  elongated  and  tapering.  Mouth  terminal, 
large,  not  protractile;  lower  jaw  longer  than  the  upper.  Teeth  very 
minute.  Opercular  apparatus,  cheeks,  and  throat  scaly.  First  dorsal 
nearly  equal  in  height  to  the  second,  from  which  it  is  quite  distinct. 
Anal  iin  much  smaller  than  the  second  dorsal ;  caudal  fin  truncated ; 
five  soft  rays  to  the  ventrals.  Ventral  scales  uniform."  Body  slender, 
elongate.  Head  subconical  and  tapering  forward.  Eye  equal  to  snout, 
4  in  head.  Maxillary  reaching  pupil.  First  dorsal  about  equal  to  second 
and  separated  from  it.  Anal  smaller  than  second  dorsal,  the  last  rays 
of  the  tVVo  lins  opposite  each  other.  Scales  very  small.  Lateral  line 
median.  l>rownish,  back  spotted ;  sides  with  a  narrow  blackish  streak, 
which  extends  around  the  snout;  first  dorsal  with  a  black  spot  on  its 
upper  posterior  edge;  caudal  transversely  barred.  D.  VI,  10;  A.  8.  L. 
15  inches.    Rio  Grande.   (Girard.) 

{Alcarius  lateralis  Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  1859,  101.) 

367.— I«II€ROPER€A  Putnam. 
(Putnam,  Bull.  Mus.  Comp.  Zool.  I,  1833,  4:  type  Microperca  punctulata  Putn.) 

Body  rather  short,  compressed.  Mouth  moderate,  the  jaws  about 
equal.  Premaxillaries  not  protractile.  Vomerine  teeth  present.  Gill- 
membranes  scarcely  connected.  Scales  large.  Lateral  line  obsolete. 
Dorsal  tins  small,  subequal,  well  separated,  the  first  with  six  or  seven 
spines;  anal  tin  much  smaller  than  second  dorsal,  with  two  well-devel- 
oi)ed  si)iiies.  Color  greenish,  with  dusky  markings.  Size  very  small, 
probably  the  smallest  of  the  spiny-rayed  fishes.  (/i£x/t)«r,  small;  rc^x^j, 
perch.) 

§24.  M.  proelnaris  Hay. 
Body  short  and  stout.    Snout  conical,  pointed;  jaws  equal;  month 

•2/rar//i7Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1859,  101:  type  Alvariut  lukrmiit.    (A 
coined  name  without  meaning.) 
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smally  slightly  oblique,  maxillary  reachiug  front  of  eye.  Eye  small,  4 
in  head.  Cheeks  and  opercles  with  large  scales.  Opercular  spine  well 
developed.  Scales  large,  the  tubes  of  the  lateral  line  developed  on  two 
of  them;  dorsals  well  separated.  Anal  spines  slender,  high;  pectorals 
and  veutrals  reaching  about  to  vent.  Olive,  speckled  with  brown;  ten 
brownish  spots  along  the  sides;  black  sti*eaks  downward  and  forward 
from  eye ;  dorsal  fins  mottled.  Head  4 ;  depth  4|.  D.  VIII,  11 ;  A. 
II,  6.    Lat.  1.  36.    L.  1^  inches.    Alabama  and  Mississippi. 

(Hay,  Proo.  U.  S.  Nat.  Mua.  1880,  496.) 
995*  HI.  panctulata  Putnam.— Xea8<  Darter. 

Body  rather  short  and  deep,  somewhat  compressed,  the  back  arched. 
Caudal  peduncle  rather  long.  Head  moderate.  The  snout  somewhat 
decurved.  The  mouth  moderate,  terminal,  oblique.  Cheeks  naked. 
Opercles  somewhat  scaly.  Opercular  spine  very  small.  Neck  and  chest 
naked.  No  trace  of  lateral  line.  The  usual  series  of  tubes  along  the  tem- 
poral region.  Scales  quite  large,  strongly  ctenoid.  Vertical  fins  short. 
Anal  spines  strong,  the  first  usually  the  largest.  Coloration  olivaceous, 
the  sides  closely  speckled  and  with  vague  bars  and  zigzag  markings ;  sec- 
ond dorsal  and  caudal  barred ;  dark  streaks  radiating  ftom  eye ;  a  dark 
hameral  spot.  Head  3|;  depth  4 J.  D.  VI- VII,  10;  A.  II,  6;  Lat.  1. 
34.  L.  1^  inches.  Smallest  of  the  darters,  and  one  of  the  smallest  of 
fishes,  abounding  in  the  clear  streams  of  the  Northwestern  States. 

(Patnam,  Bull.  Mua.  Comp.  Zoiil.  i,  1863,  4;  Jordan,  Man.  Vert.  229.) 

96§.— PER€A  LinDsens. 

Perch. 
(Artedi:  LinnieuH,  Systema  Natars :  type  Perca  JluviatilU  L,,) 

Body  oblong,  somewhat  compressed,  the  back   elevated.     Cheeks 
scaly;   opercles  mostly  naked;  the  operculum  armed  with  a  single 
spine.    Preopercle  and  shoulder  girdle  serrated.    Mouth   moderate, 
terminal ;  premaxillarics  protractile ;  teeth  in  villiform  bands  on  jaws, 
vomer,  and  palatines;  no  canine  teeth.    Branchiostegals  7.    Gill-mem- 
branes separate;  pseudobranchiiB  small,  but  perfect;  no  anal  pai)illa. 
Scales  rather  small,  strongly  ctenoid.    Latenil  line  complete.    Dorsal 
fins  entirely  separate,  the  first  of  12-15  spines;  anal  fin  with  two  slender 
spines;  caudal  emarginate;  air-bladder  present.    Pyloric  ca^ca3;  ver- 
tebne  (P,  fluviatilU)  21+20.    Fresh  waters  of  northern  regions;  three 
species  now  known:  P,  fluviatilis  in  Europe,  P.  schrencki  in  Asia,  and 
P.  a/mericana.    This  genus  has  long  been  considered  the  type  of  the 
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»69.— STiZOSTEDIimi  Kafinesque. 

Pilce  Perches. 

(Luoioperca  Cuvier:  Cenlropomus  Bleeker.) 
iSHsattedion  Rafinesque,  Ichth.  Oh.  1820,  23:  type  Perca  aalmonea  Raf.) 

Body  slender,  elongate,  fusiform.  Head  subconical,  long.  Cheeks 
and  opercles  more  or  less  scaly ;  top  of  the  head  with  some  scales. 
Month  large,  the  jaws  about  equal ;  premaxillaries  jirotractile,  little 
movable.  Teeth  in  villiform  bands,  the  jaws  and  x)a]atines  with  long, 
sharp  canines.  Gill-rakers  slender,  strong;  gill-membranes  separate. 
Preopercle  serrated ;  opercle  with  one  or  more  spines,  terminations  of 
radiating  strise.  Dorsal  fins  separate,  the  first  with  12  to  15  spines^ 
anal  sjiines  2,  slender;  ventral  fins  not  close  together.  Scales  small, 
strongly  ctenoid ;  lateral  line  continuous.  PseudobranchisB  well  devel- 
oped. Pyloric  coMja  3  to  7.  Large  carnivorous  fishes  of  the  fresh  waters 
,  of  North  America  and  Europe ;  two  strongly  marked  si)ecies  on  each 
continent.  (rTr:C«>,  to  prick;  cJtc^^ov,  a  little  breast ;  '^  the  name  means 
pungent  throat,"  according  to  Hafinesque.) 

a.  Pyloric  carcsi  3,  subequal,  all  about  as  long  as  the  stomach.    (Slizoatedium.) 

897.  S.  vitreum  (Mitch.)  Jordan  &  Copeland,— Wall-eyed  Pike;  Dory;  Glaaa-eye; 
YvHow  Pikt ;  Blue  Pike;  Jack  Salmon. 

Dark  olive,  finely  mottled  with  brassy,  the  latter  color  forming  indis- 
tinct obli(iue  lines  ;  sides  of  head  more  or  less  vermiculated  ;  lower  jaw 
flesh-colored;  belly  and  lower  fins  pinkish;  spinous  dorsal  with  a  large 
jet-black  blotch  on  the  membrane  of  the  last  two  or  three  spines,  other- 
wise nearly  plain  ;  second  dorsal  and  caudal  mottled  olive  and  yellow- 
ish; bjise  of  pectorals  dusky  without  distinct  black  blotch.  Body  slen- 
der, becoming  cromprcssed  with  ago,  the  back  more  arched  than  in  S.  ca- 
nademc.  Dorsal  spines  high,  more  than  half  length  of  head ;  soft  dorsal 
nearly  as  long  as  spinous  dorsal.  Head  3^  ;  depth  about  4.^.  Eye  shorter 
than  snout,  4.]-r>  ni  head.  D.  XIII-I,  21 ;  A.  II,  12  j  Lat.  1.  9i).  Pyloric 
cowra  3,  rather  long.  Great  Lake  region.  Upper  Mississi])pi,  and  some 
Atlantic  stretinis,  north  to  the  fur  countries;  an  abundant  and  valued 
food-fish,  reaching  a  length  of  nearly  3  feet  and  a  weight  of  10  to  20 
pounds. 

{Ptrca  ritrea  Mitch.  Sup.  Anier.  Month.  Mag.  ii,  247,  1818:  Lucioperca  amcricana 
Cov.  &.  Val.  ii,  12*2;  Lucioperca  amcricana  Giluther,  i, 74;  Jordan,  BnU.  U.  S.Nat.  Muh. 
Xf  43:  Peroa  salmonea  Kaf  Amer.  Month.  Mug.  v,  334,  181d:  Stizoaic  hium  aalmoutuni 
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Jordan,  Bull.  U.  S.  Nat.  Mns.  x,  47:  SHzoslethivm  vitreum  tot.  9alwuniemm  Jordan,  Man. 
Vert,  ii,  230,  the  *'  Blue  Pike/'  a  local  variety  in  Ohio  and  sonthward ;  blnery  with  the 
body  short^^r  and  deeper,  the  size  smaller. ) 

aa.  Pyloric  cocca  small,  nnequal,  4  to  7  in  number.    {Cynoperca  Gill  Sl  Jordan.*) 
§2§.  S.  canadenset  (Smith)  Jor. — Sanger;  Sand-pike;  Gray-pike;  Ham-JUk, 

Olive  gray  above,  sides  brassy  or  pale  orange,  with  much  dark  mot- 
tling ;  youDg  pale  orange  with  large  dark  lateral  shades ;  spinoas  dorsal 
with  2  or  3  rows  of  round  black  spots ;  no  distinct  black  blotch  on 
the  i>osterior  i)art  of  the  fin ;  a  large  black  blotch  at  base  of  pectorals; 
second  dorsal  with  about  3  rows  of  irregular  dark  spots ;  candal  dnsky 
and  yellowish.  Body  elongate,  more  terete  than  in  the  preceding.  Head 
quite  pointed,  depressed,  about  3J  in  length ;  depth  4^-5.  Eye  small, 
5  in  head.  Opercular  spines  varying  in  number  and  size.  D.  XIII-I, 
18;  A.  II,  12;  Lat.  1.  95.  Pyloric  coeca  4-7,  smaller  than  in  8.  ritreum. 
L.  15  Inches.    Great  Lake  region.  Upper  Mississippi  and  Ohio  Bivers. 

(Lnciopcrca  canadenaia  C.  H.  Smith,  MSS.  in  Griffith's  edition  CnTier's  Animal  King- 
dom, X,  27r>,  183G:  Lucioperca  canadensis  Giinther,  i,  75:  Lucioperca  grltea  DeKay,  N.  , 
Y.  Fauna,  Fishes,  1842,  19;  Lucioperca  grisea  Giinther,  i,  7G;  Jordan,  BnlL  U.  S.  Nat. 
Mas.  X,  48 :  Lucioperca  horea  Grd.,  Proc.  Acad.  Nat.  Sci.  Pbila.  1857.) 

Family  LXXXVI.— SERRANID^. 

(The  Sea  Bass.) 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  adher- 
ent, ctenoid  (rarely  smooth)  scales  of  moderate  or  small  size.  Month 
horizontal  or  little  oblique,  usually  large.  Premaxillary  protractile. 
Maxillary  broad,  with  or  without  a  supplemental  bone,  its  posterior  part 
not  slipping  under  the  edge  of  the  preorbital.  Jaws  with  bands  of  teeth, 
some  of  the  teeth  sometimes  enlarged  and  canine  like;  no  incisors  nor 
molar  teeth;  vomer  and  palatines  with  bands  of  villiform  teeth;  tongue 
sometimes  with  teeth ;  pterygoids  toothless.  Gill-rakers  usually  stiflf  and 
rather  long,  armed  with  teeth.  Gills  4,  a  long  slit  behind  the  fourth. 
Pseudobranchiie  large.    Lower  pharyngeals  separate,  rather  narrow, 


Mordan,  Bull.  V.  S.  Nat.  Mus.  x,  48:  type  Lucioperca  canadensis  Smith.     jvroKydog; 
nepxT}^  perch. 

tThnv  varirtics  of  this  species  may  usually  bo  recognized: 

a.  Var.  canadrme,  of  the  St.  Lawrence  region,  with  the  operclesand  boned  of  the  head 

considerably  ronixlior,  the  number  of  opercular  spines,  which  are  merely  the  free 

ends  of  the  stri;p,  increased  ;  the  head  is  also  more  closely  and  extensively  scaly : 

(.  Var.  fjriiteum  (DeKay),  the  common  form  of  the  Groat  Lake  region, de«cribed  above; 

and 
c  Var.  horeum  Gnl.  from  the  Upper  Misaoori  region,  with  the  head  slenderar. 
These  forms  intergradc  and  are  doabtleaa  varieties  of  the  same 
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with  pointed  teeth.  Gill-membranes  separate,  free  from  the  isthmns. 
Branchiostegals  7  or  6.  Cheeks  and  opercles  scaly;  preoi>ercle  with 
its  i)08terior  margin  usually  more  or  less  serrate ;  opercles  usu.ally  ending 
in  one  or  two  flat  points  or  spins,  ^cstrils  double.  Lateral  line  con- 
tinnous,  single,  not  running  up  on  the  caudal  fin  (except  in  Centropomus). 
Skull  without  cranial  spines,  not  cavernous.  No  suborbital  stay.  Dorsal 
fin  variously  developed,  continuous  or  divided,  the  spines  generally  stiff. 
Anal  fin  rather  short,  with  3  spines,  which  are  rarely  reduced  in  number 
or  obsolete.  Ventrals  separate,  throacic,  T,  5.  Pectorals  well  developed. 
Candal  fin  truncate,  rounded,  or  moderately  forked,  its  peduncle  stout 
and  not  keeled.  Vertebrae  about  25.  Air-bladder  present,  usually  rather 
small,  and  adherent  to  the  walls  of  the  abdomen.  Intestinal  canal 
short,  with  several  or  many  pyloric  appendages ;  the  stomach  coecal. 

Genera  40;  species  about  300.    Carnivorous  fished,  chiefly  marine, 
and  found  in  all  warm  seas;  a  few  in  fresh  waters. 

As  here  understood,  the  Serranidce  comprises  the  most  of  the  family 
of  Percidce  as  understood  by  Giiuther  and  others,  exclusive  of  those  with 
imperfect  pseudobranchise,  those  with  one  or  two  anal  spines  and  with 
the  number  of  vertebrae  increased,  those  in  which  the  whole  length  of 
the  maxillary  slips  under  the  preorbital,  and  the  forms  related  to 
Priacanthus.  Even  after  these  eliminations  the  family  is  considerably 
varied.    The  definition  of  genera  in  this  group  ofi'ers  many  difiiculties. 

C  Percidce f  groups  Percina,  Serranina,  exclusive  of  certain  species,  GUnther,  i,  61-220: 
SerranidcBf  LabracidcBj  Centropomidcc,  Gill.) 

^AoaI  spines  strong;  dornal  spines  several. 
t  BranchiostegalH  seven. 

a.  Teeth  all  villiform,  without  canines. 

b.  Caudal  fin  deeply  forked;  dorsal  divided, 
c.  Tongue  toothless ;  supplemental  maxillary  present.    (Ccniropominas.) 

d.  Second  anal  spine  strong Centropomus,  270. 

ec.  Tongue  with  teeth;  supplemental  ir axillary  wanting.    {Ldbradnoi.) 

e.  First  dorsal  with  9  spiiics ROCCUS,  271. 

hh.  Caudal  fin  not  forked. 

e.  Tongue  toothless ;  head  scarcely  armed. 

/.  First  dorsal  of  10  spines^  depressible  in  a  groove.. Stereolepis,  272. 
ee.  Tongue  with  teeth ;  head  well  armed. 

g.  Dorsal  continuous ;  a  rough  ridge  on  the  operculum. 

POLYPRION,  273. 
Teeth  not  all  villiform,  some  of  them  more  or  less  enlarged  and  canine  like. 

{Serranina.) 
h.  Maxillary  without  distinct  supplemental  hone;  lateral  canines 

usually  stronger  than  those  in  front Serranus,  274. 

AA.  Maxillary  with  a  distinct  supplemental  hone ;  anterior  canines 
strongest ;  inner  series  of  teeth  depressible. 
{.  Cranium  above  with  three  parallel  raised  crests;  anal  rays 
about  III,  11 Tribotropis,  275« 
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i.  Craninm  with  only  the  median  crest  developed;  toil  nxt 

about  III,  9 r £plXEPHEU78,i7& 

hhh.  Maxillary  unknown;  '^ pyloric  coMia  innumerable." 

PROMICBOn,S77. 

ft  Branchiofltef^alBG;  dorsal  spines  10,  the  third  filamentous DuuE8,i{78L 

**  Anal  spines  obsolete  or  reduced  to  2;  scales  very  small,  smooth.    (RkifpticiMm,) 

J,  Dorsal  spines  2  or  3  only RHTFncU8,259. 

« 

2170.— CENTROPOIVIIJS  Lac^pMe. 
{Oxylabrax  Bleeker.) 
(Lacdp^de,  Hist.  Nat.  Poiss.  iv,248,  1802:  type  Seiaaa  undecimal'u  Bloch.) 

Body  elongate,  covered  with  rather  small,  ctenoid  scaletiu  Head 
oblong-conical,  depressed,  lower  jaw  projecting ;  teeth  on  jaws,  romer, 
and  palatines,  all  villiforro,  without  canines;  tongue  smooth.  Maxillary 
with  a  strong  supplemental  bone.  Preopercle  serrated;  two  stronger 
spines  at  its  angle;  opercle  without  true  spines;  preorbital  and  snpra- 
scapular  usually  sorratvd.  Dorsal  fins  entii*ely  separated ;  the  first  with 
8  spines;  the  first  and  second  spines  usually  much  shorter  than  the 
third.  Anal  fin  short,  with  3  spines,  the  second  of  which  is  long  and 
strong.  Caudal  forked.  Lateral  line  conspicuous,  extending  on  tbe 
caudal  fin.  Brandiiostegals  7.  Species  numerous,  inhabiting  tropical 
seas.  Accortling  to  Professor  Gill  the  skeleton  of  Centropamn$  differs 
so  widely  from  that  of  the  other  Serranoids  that  it  should  constitute  a 
separate  family.    (z£vr/>ov,  spine;  rzw/ia^  operculum.) 

a.  Lat.  1.  about  TO;  bmly  elon<:atc. 

§79.  C.  nnderimalis  (Bloch.)  Cuv.A-  V^l.—Rohtilo. 

Silvery,  greenish  abov**;  lateral  line  blark,  very  distinct:  dorsal  and 
caudal  dusky:  other  fins  yellowish;  ventrals  without  dusky  area,  Pre- 
orbital nearly  entire.  Third  dorsal  spine  longer  than  the  fourth;  second 
anal  spine  comparatively  short,  about  ai^  long  as  thinl.  Air-bladder 
anteriorly  witli  two  long,  slender,  back wanl  directed  horns.  Head  3; 
depth  4.}.  '  n.  VI  1-1,0:  A.  Ill,  r»:  Lat.  1.  70.  A  large  fowl  fish, abnndant 
in  the  West  Indii's;  ranging  north  wanl  to  Ix)wer  California,  Florida, 
and  Texas. 

yS^uTHH  undftimnli*  R:och.  Irhth.  I^U:  Giinrh.-r.  i.  Ti»:  Vaillant  A  IV>conrt,  Mi*  ^i- 
au  Mox.  iv.  IT:  CfHtrojto-nuif  riridu*  L«Kkiu^toii.  l*nH'.  I'al.  Avail.  Nat.  Sci.  Ir77. 16>) 

97l.-ROCCrS  M:uhill. 

\^Lehrax  Cnvicr.  I'^IT  :  preoccnp:c»l  in  ritri#v.^ 

(MilchiH,  Eopt.  part.  Fish.  N.  Y.  1614,:^:  type  £•€««•  Urirnim  Mitch.  =s5BiffM  ** 
mta  Bloch.) 

Bodj  oblong  or  9^p^  "lA  «aBA«fln«r1ni  ristatad    B"«* 
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ail,  8caly  above  and  on  sides.  Mouth  rather  large,  nearly  horizon- 
the  jaws  equal,  or  the  lower  projecting.  Premaxillaries  protrac- 
maxillaries  large,  without  supplemental  bone,  only  the  edge  of  the 
ioT  part  slipping  under  the  preorbital.  Teeth  all  villiform,  in 
s,  on  jaws,  vomer,  palatines,  and  tongue.  Eye  large,  orbital  ridge 
ie  elevB^ted.  Preopercle  serrate  behind  and  below;  the  teeth  of 
>wer  margin  sometimes  enlarged.  Opercle  with  two  flat  spines, 
rbital  narrow.  Pseudobranchise  large.  Scales  large.  Breast 
.  Dorsal  fins  separate  or  connected  at  base,  the  interior  with  9 
g  spines.  Anal  spines  well  developed.  Caudal  fin  Innate.  Pec- 
3  small.  Species  about  6,  in  America  and  Europe,  inhabiting  both 
and  salt  waters.    (Name  derived  from  the  vernacular  <^  Bock-fish.") 

ne  on  lower  edge  of  preoporcle  small,  not  directed  forwards. 
Teeth  on  base  of  tongoo ;  anal  spines  graduated ;  lower  Jaw  projecting ;  scales 

on  cheeks  almost  cycloid ;  dorsal  fins  separate. 
c  Teeth  on  base  of  tongue  in  two  patches ;  body  elongate,  little  compressed. 

(Boocus  BiitchiU.) 

R*  llneatus  (Bloch)  Qilh— Striped  Bass;  Book-fish;  Bock. 

vaceous-silvery;  sides  and  below  silvery  white  or  brassy;  sides 
ed  with  7  or  8  longitudinal  dark  bands,  one  of  which  runs  along 
ateral  line;  the  stripes  usually  continuous.  Body  elongate,  little 
ted;  the  young  slender;  axis  of  body  about  in  the  middle  of  the 
L  of  the  body.  Mouth  large,  oblique ;  the  large  maxillary  reaching 
low  the  middle  of  orbit  Eye  about  half  length  of  snout.  Pec- 
short,  If  in  head.  Spines  slenderer  than  in  the  other  species ;  the 
d  anal  spine  i  length  of  head.  Head  3}  in  length;  depth  3^.  D. 
,  12;  A.  in,  11;  Lat.  1.  65.  L.  3-4  feet.  Atlantic  coast;  entering 
i;  one  of  the  largest  and  finest  of  our  game  fishes. 

ma  Hneata  Bloch.  Icbth.  ix,  53 :  Boccu$  Uneatu$  Gill.  Proc.  Acad.  Nat.  Sci.  Phila. 
i4 :  Labrax  lineatu$  Holbrook,  Ich.  S.  C.  I860, 24  :  Labrax  Hneaiua  GUnther,  i,  64.) 

9th  on  base  of  ton^pie  in  a  single  patch ;  body  oblong,  compressed.    (Lepibema  * 
Raf.  ) 

R.  ctarysops  (Raf.)  QUI.— White  Baee. 

rery,  tinged  with  golden  below  the  lateral  line  and  with  reddish 
);  sides  with  blackish  or  dusky  longitudinal  lines,  4  or  5  above 
.teral  line,  one  through  which  the  lateral  line  runs,  and  a  variable 
er  of  more  or  less  distinct  ones  below  it,  the  latter  sometimes 
or  less  interrupted  or  transposed.    Dorsal  outline  much  curved ; 

Ineiqne,  Ich.  Oh.  1820,  23:  type  Perca  ohryeops,    {Xextij  scale;  /Sf^M<Xf  stair; 
•OAly  bases  of  the  fins.'') 

L  irat  Mas.  No.  16 34 
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;ond  anal  spine  ^  length  of  head.    Axis  of  body  rather  bd 

ddle  of  its  depth.     Head  conical,  slightly  depressed  at  tb 

outh  small,  nearly  horizontal ;  maxillary  reaching  middle  ol 

lead  about  3^  in  length ;  depth  about  2^.    Eye  large,  its  d 

qual  to  the  length  of  the  snout,    D.  IX-1, 14  5  A.  Ill,  12 ;  La 

Li.  15  iuches.    Great  Lakes,  Mississippi  Valley,  and  northward,  i 

fish  of  some  repute. 

{Ferca  chrjfsaps  Raf.  Ich.  Oh.  1820,  28:  Ldbrax  multilimeatw$  Kirtland,  Bo 
Nat.  Hist.  V,  21 :  Bocciu  chry$op$  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  18S0, 113 
oaculaiii^  iHuHilineataf  and  notata  GiLDther,  i,  65,  67 :  Labrax  allHdm$  Dekay,  N 
Fauna.  Fish.  1842,  13.) 

hb.  No  teeth  on  base  of  ton^e;  second  anal  spioe  enlarged;  jaws  eqnal;  1 
cheeks  ctenoid;  dorsal  fins  somewhat  connected.    {Storone*  GilL) 
d.  Sides  striped  with  black. 

§89.  R.  Intermptus  (Gill)  J.  &  Q^—Tell&w  Bgss, 

Brassy,  tinged  with  olivaceous  above ;  sides  with  7  very  distil 
gitudinal  black  bauds,  darker  than  in  the  other  8i>ecie8,  those 
the  lateral  line  interrupted  posteriorly,  the  posterior  part  alte] 
with  the  anterior.    Body  oblong-ovate,  with  the  dorsal  outline 
arched.    Head  depressed,  somewhat  pointed,  its  profile  concave. 
large,  their  diameter  equalling  length  of  snout.     Mouth  so 
oblique,  maxillary  nearly  reaching  middle  of  orbit.    Spines  very 
second  anal  spine  f  length  of  head.    Dorsal  fins  little  connects 
3  in  length;  depth  2§.    D.  IX-I,  12;  A.  Ill,  9;  Lat.  1.  50. 
Mississippi  Valley,  chiefly'  southward;  north  to  Illinois. 

{Labrax  ckryaops  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  18r>8,  29;  not  Pi 
Raf.:  Morone  interrupta  GiUy  Proc.  Acad.  Nat.  Sci.  Phila.  1^60.  118.) 

dd.  Sides  not  striped  with  hlack. 

§33.  K.  americanus  (Gmel.)  J.  &  G.—  JThite  Perch. 

Olivaceous ;  sides  silvery,  with  faint  lighter  streaks.    B 
ovate;  dorsal  outline  much  archeil;    the  head  depressed 
and  rather  poinded.    Month  rather  small,  somewhat  obliq 
nearly  reaching  the  vertical  from  the  middle  of  the  orbi 
erate,  its  diameter  about  equal  to  length  of  snout.    Spin 
second  anal  spine  nearly  ^  length  of  head.    Dorsal  fin 
connected.    Head  3  in  length  ;  depth  about  3.    D.  IX-I 


•Gill,  Proc.  Acad.  Nat  Sci.  Phila.  ld('.0.  11(>:  typo  Perca  amtri 
Mitch.  Rcpt.  Fish.  N.  Y.  1814,  18 ;  is  properly  a  synonym  of  Ptroa, 
-li-T^own. ) 
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L  60.  Length  scarcely  a  foot  Cape  Cod  to  Florida,  abandant, 
idiDg  all  streams  coastwise. 

t»  amerioana  GmeL  Syst.  Nat.  I,  para  iii,  1308,  1789:  Lahrax  rufua  Storer,  Hist. 
Mass.  9:  Morons  anierica»a  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1830,  116:  Perca  mu- 
I  Kaf.  Amer.  Month.  Mag.  ii,  205:  Labrax  americantu  Holbrook,  Ich.  8.  C.  5: 
:  rvfu9  and  jMi2/idtw  Gttnther,  i,  65, 67.) 

979.— STEREOIiEPIS  Ayies. 
Jew  Fishes. 

,  Proc.  Cal.  Acad.  Nat.  Sci.  1859,  28:  type  Stereolepis  gigas  Ayres.) 

ly  oblong,  somewhat  elevated,  little  compressed.  Head  robust, 
*ofile  steeply  elevated,  the  forehead  broad  and  flattish.  Edges  of 
ercle  and  interopercle  serrate,  becoming  nearly  entire  with  age. 
1,  cheeks,  and  opercles  scaly ;  snout,  preorbital,  and  jaws  naked. 
I  small,  not  strongly  ctenoid,  their  surface  rugose  with  radiating 
Mouth  large,  wide,  placed  low ;  lower  jaw  prominent.  Maxil- 
dth  a  well-developed  supplemental  bone,  extending  to  below  the 
Preorbital  wide,  only  the  anterior  edge  of  the  maxillary  slipping 
it.  Teeth  all  villiform,  in  broad  bands,  on  jaws,  vomer,  and  pal- 
•  Branchiostegals  7.  Pseudobranchise  very  large.  Oill-rakers 
ttrong.  Dorsal  fin  with  11  low,  stout  spines,  the  last  spines  very 
shorter  than  the  middle  ones,  and  all  depressible  in  a  deep  groove, 
fin  similar  to  soft  dorsal,  with  3  low,  stout  spines ;  caudal  fin 
^  nearly  truncate;  pectorals  moderate;  ventrals  long.  Pyloric 
about  7.  Size  enormous,  among  the  largest  of  Percoid  fishes. 
#c,  firm ;  >lsTe?,  scale.) 

9.  glu^as  Ayres. — Jew-JUK;  Black  Sea  Ba»$, 

wnish  with  large  black  blotches,  becoming  with  age  nearly  uni- 
^enish  black;  vertical  fins  in  tbe  young  with  a  conspicuous 
dge ;  ventrals  black.  Body  and  head  robust ;  region  from  occi- 
dorsal  carinated.  Soft  parts  of  vertical  fins  scaly ;  spinous  part 
;  first  dorsal  spine  prominent,  curved.  Ventrals  reaching  vent, 
orth  longer  than  the  pectorals.  Head  3;  depth  3.  D.  X-1, 10; 
[,  8;  Lat.  1.  115.  Pyloric  coeca  7,  long.  L.  6  feet.  Coast  of 
mia  from  San  Francisco  southward,  not  rare. 

A,  Proc.  Cal.  Acad.  Sci.  1859,  28:  StereoU^ia  calif omicM  Gill,  Proc.  Acad.  Nat. 
iU.  1863,  330.) 


\ 
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inrell  as  along  the  frout ;.  teeth  mostly  fixed.    Preopercle  serrate  be- 

liind ;  opercle  endiDg  in  2  flat  spines.  Cheeks  and  opercles  scaly.  Gill- 
rakers  shortish,  stoat.  Fins  little  scaly.  Dorsal  fin  continuous  or 
emarginate.  with  10  strong  spines  and  11-15  soft  rays.  Anal  spines 
^wnXL  developed.  Caudal  fin  lunate  or  truncate.  Occipital  crests  little 
developed.  Pyloric  co&ca  few.  Vertebr»  10  +  14.  Species  very  nu- 
meroas  in  warm  seas.  Several  modem  genera  are  here  included,  some 
of  which  may  perhaps  merit  restoration. 

The  typical  species  of  Oentropristis  differs  from  Serranus  acriba  and 
its  relatives  in  numerous  respects,  notably  in  the  scarcely  differentiated 
€»uiine89  ^^  broader  bands  of  teeth,  the  broader  head,  the  stronger 
serrsD  on  the  opercle,  the  rudimentary  dorsal  groove  and  nearly  naked 
epinous  dorsal  (in  Serranus  proper,  of  which  we  have  no  typical  species, 
there  is  no  trace  of  a  groove  and  the  dorsal  is  more  scaly),  the  larger 
scales,  and  the  shorter  soft  dorsal.  Each  of  these  characters  is  shared 
iBvith  some  of  the  species  now  referred  to  Serranus^  and  any  line  of  divi- 
sion of  the  two  groups  is  simply  arbitrary,  at  least  until  the  species  are 
tetter  knpwn. 

{Serran  or  aerranoy  a  vernacular  name;  from  the  Latin  aerruj  a  saw.) 

•  Candal  trilobate  or  trifnrcate. 

i  Dorsal  spines  simple.    ( C'e/t /r(>pri>ti«  *  Cuvier.) 

S3e«  8.  atrarins  (L/)  J.  &,  Q.—Blach  Fish;  Black  Sea  Bass, 

Dusky  brown  or  black  ;  more  or  less  mottled,  with  traces  of  pale  longi- 
tudinal streaks  along  the  rows  of  scales  ]  young  greenish,  often  with  a 
dark  lateral  band,  sometimes  broken  up,  forming  cross-bars  ]  dorsal  fin 
with  several  series  of  elongate,  whitish  spots,  forming  interrupted  lines ; 
other  fins  dusky,  mottled.    Body  ovate,  robust,  the  back  somewhat  ele- 
vated;  axis  of  body  below  the  middle  of  the  depth.    Head  large,  thick, 
little  compressed,  somewhat  pointed;  top  of  head  uake<l;  cheeks  and 
opercles  scalj' ;  scales  on  cheeks  in  about  11  rows.    Mouth  oblique,  low, 
^ther  large,  the  j)reniaxillary  below  the  level  of  the  eye ;  lower  jaw 
prominent;  maxillary  broad,  its  upper  edge  anteriorly  slipping  under 
^he  edge  of  the  broad  preorbital,  which  is  nearly-  as  wide  as  the  eye. 
%®  large,  wider  than  interorbital  space,  less  than  snout,  4^  in  head. 
^Ul-rakers  long.    Canines  very  small,  scarcely  diflferentiated.    Teeth 
^  Axed,  the  bands  rather  broader  than  usual.    Dorsal  spines  rather 

^Uvler,  RbgDO  Aiiim.  e<l.  2,  1829:  type  Centropristis  nigricans  Cuv.=Pe?rca  atraria 
^  ^^ilriyrf9oVj  spine;  irptorffS,  saw.) 
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Hirouify  not  filameutoaR,  the  middle  ones  rather  higher  than  the  poBt^ 
rior,  which  are  considenibly  lower  than  the  soft  rays,  the  highest  spine 
iiH  long  an  from  snout  to  middle  of  eye.  Anal  short  and  high,  its  spines 
graduate^l.  l*ectoral  very  long,  IJ  in  head,  reaching  vent  Ventrab 
long,  nearly  reaching  vent,  inserted  below  front  of  base  of  pectorals. 
(Caudal  slightly  double  concave ;  fins  little  scaly,  except  at  base ;  a  nidi- 
mentary  groove  at  base  of  spinous  dorsal,  over  which  scales  do  not 
pass.  I  I(»ad  2 J ;  depth  2§.  D.  X,,  11 ;  A.  Ill,  7 ;  Lat.  1.  50 ;  ooBca  4-7. 
L.  12  inches.    Cape  Cod  to  Florida ;  generally  abundant. 

{Prroa  atraria  L.  Syst.  Nat. :  CeniroprUHs  nigricans  Car.  &  Val.  iii,  37 :  Caifnipnihf 
atraHu9  (ainthur^  i,  86:  CentroprUiis  atranus  Holbrook,  Ich.  S.  Car.  42.) 

ft  DofhaI  HpinoB  produced  in  long  filaments.    (Drilohunu*  Gill.) 

SST.  S.  trinircns  (Linn.)  J.  <&  O. 

( Grayish,  with  puq)le  reflections;  sides  with  6  dnsrky  grayvertial 
bai*H  meeting  across  the  back;  silvery  below;  head  bronze,  with  bhie 
Ntroaks  in  fmnt  of  eye;  dorsal  shaded  with  olive,  a  large  irregular 
bhu^k  spot  near  its  middle ;  dorsal  filaments  red.  Body  slender,  little 
elevated,  subt\isiform.  Mouth  large,  nearly  horizontal,  maxfllaryreieh- 
ing  to  op]H>site  middle  of  orbit.  Preopercle  finely  and  evenly  senated. 
Most  of  the  dorsiil  spines  and  the  three  lobes  of  the  caudal  prodneed 
and  filamentous.    Head  3 :  depth  about  4.    D.  X,  11 :  A,  HI,  8;  Lat.  L 

alxnit  55.    Smith  Atlantic  coiist ;  not  verv  common. 

'  «  • 

^/Vn^ii  fnyM)\<«i  I. inn.  Syst,  Nat.  i,  4?^»:  Centropri^tit  tri/tnra  Holbrook.  Ich- S.  Car- 
IS<V.  4ih  AHtUtt'tjihxutii*  Giinther.  i.  iU.) 

••  C:in«lal  Innate  or  tmncato. 

:  iH»rr»*  on  lowor  limb  of  pnpt>|vrvle  small,  not  antione. 
d.  Ojiuinc  uvth  small. 

^,  IVrsal  tin  i"^»ntinnon*,  none  of  The  spines  elerated- 
*•,  S«*n-;v  at  I  he  anjjle  of  the   pnvprrvie  fonnins  ^n*  or  two  poai*  « 
nkiiatiuj;  spines:  soft  dorsal  nther  short.     .  Diytrtrmm  •  Holbr.^ 


Rrx^wnish  aUne*  silverj"  below,  sides  marked  with  7  <»  >  ^wgimdinw 
d;irk  Mue  lines;  head  uuirke^i  wi:h  blorohesi  and  line*  of  dwi  Nne: 
fhrw  or  !>ur  distim^  blue  stri^H-s  aor\>ss  top  of  he.id:  two  dcw»l«^ 
or^x^.ial.  :ho  lowor  lork^^l :  fins  Kirr^i  with  blue  azid  jxiie  yrvJow.  Fody 
e'on.C.ite*  :x*:  tIo\-;Ue\i.  lle^vl  nukei!  Jibove :  ooaih  7:&:iirr lir^.  ^omxA- 
\a:\  :u:rT\^v\.  noarl\-  rvaohu:*:  ix>s:erior  niuar^la  of  ec*«-    IVwsil  tnd 
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spines  slender^  rather  low,  the  former  continaoas  with  the  soft 
;  second  anal  spine  small;  caudal  deeply  emarginate;  pectorals 
tish,  reaching  tips  of  ventrals.  Seme  of  preopercle  forming  two 
rging  groups  of  long  spines  at  its  angle;  lower  limb  of  preopercle 
•e.  Head  3;  depth  4.  D.  IX,  12;  A.  II,  7 ;  Lat.  1.  about  65.  West 
es,  north  to  South  Carolina;  not  rare. 

IV.  &,  Val.  ii,  245:  Ceitlrapriatis  faaoicularU  GUather,  1,  83:  Dipleotrum  faaciculare 
rook,  Icth.  S.  C.  IdaO, .%.) 

errsB  of  preopercle  simple.    {HaHpfrca*  Gill.) 
L  Soft  dorsal  of  more  than  13  rays. 

•  S.  frubligfarius  (Cope)  J.  &,  G. 

liocolate-brown;  cheeks,  interopercle,  maxillary,  and  mandible  with 
arse  network  of  white  lines;  yellowish  below;  body  with  6  vertical 
s-bands,  2  on  the  caudal  i)eduncle  and  2  above  anal  fin ;  pectoral 

caudal  with  small  brown  spots;  second  dorsal  and  anal  brown, 
I  rows  of  small  white  spots.  Form  elongate-oval.  Head  narrow, 
cal ;  profile  regular;  mandible  projecting;  opercle  with  three  points; 
illary  smooth ;  cheeks  and  opercles  scaly,  those  on  the  latter  minute ; 
fts  on  the  vertex  ceasing  behind  posterior  margin  of  pupil.  Median 
a1  spines  sul>equal ;  median  anal  spines  extending  beyond  base  of 

fin;  caudal  truncate.  Teeth  and  armature  of  preopercle  not  de- 
^,  but  doubtless  much  as  in  8.  atrarius.  D.  X,  14;  A.  Ill,  8; 
JS5J-48-.18.    Pensacola,  Fla.    (Cape.) 

ntropriBtis  eubllgarius  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1870, .) 

OTsal  fin  emarginate,  some  of  the  anterior  spines  being  elevated ;  soft  dorsal 
long;  preopercle  simply  serrate.     {Paralabraxi  Girard.) 

8*  Cla«lirata«  (Grd.)  Steiud. — Rmk  Bass;  CabriUa, 

■ayish  green,  with  obscure,  broad  dusky  streaks  and  bars,  which 
reticulations  on  the  sides;  sides  often  mottled  or  shaded  with 
;h  or  yellowish,  but  usually  without  distinct  spots;  a  broad  dark 
e  near  axis  of  body,  below  which  the  color  is  nearly  plain  silvery 
.  Preorbital  narrow,  its  least  width  slightly  more  than  half  the 
leter  of  the  orbit.  Maxillary  broad,  much  expanded  at  tip,  its 
test  width  two-thirds  diameter  of  eye.  Gill-rakers  rather  long,  22 
w  the  angle.  Pectorals  long,  1^  in  head;  ventrals  If  in  head; 
1,  fourth,  and  fifth  dorsal  spines  about  equal,  the. second  spine 

111,  Proc.  Acad.  Nat.  Sci.  Phila.  186:»,  23G:  tyi)e  Serranua  bivittatus  C.  &  V.  (aAc, 
nkpxTf,  perch.) 

iwd,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 131:  type  LabraxnebullferQTi\.z:z:AtraotO' 
i  Oonhprroa  Gill,    {napit^  near;  Xaflpa^,  Labrax.) 
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half  the  length  of  the  third,  the  third  less  than  length  of  snoot  and 
orbit;  second  anal  spine  longest.  Top  of  head  mostly  naked;  a  few 
scales  along  the  median  line  behind  the  pnpiL  Head  3;  depth  3^;  ^ 
1§  in  snout.  D.  IX,  1, 13;  A.  lU,  7;  Lat.  1.  73.  L.  18  inches.  GoMt 
of  California;  abundant  southward. 

(Lahrax  clathratus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 143:  ParaMnx  duAntu 
Grd.  U.  S.  Pao.  R.  R.  Sarv.  34 :  Paralahrax  clathratua  Giinther,  i,  62:  AiracU>pewMk- 
rata  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  165.) 

84  !•  S.  macnlofasclatas  Steindachncr. — Cabrtlla. 

Olive  brown,  everywhere  above  thickly  covered  with  dark  hezagond 
or  roundish  spots,  which  cover  more  space  than  the  ground  ooIoFi  the  latter 
forming  reticulations  around  them ;  spots  on  back  more  or  less  couflaent, 
most  distinct  and  tinged  with  orange  on  sides  of  head,  branchiostegals, 
and  base  of  pectorals ;  about  7  oblique  dusky  cross-bars  along  the  sides, 
in  which  the  spots  ai*e  deeper  in  color  and  more  confluent ;  a  bluish  stripe 
from  eye  across  cheeks;  lips  plumbeous;  lower  side  of  head  yellow; 
spiiious  dorsal  dusky,  the  membrane  of  third  spine  black ;  soft  doraal 
with  bronze  si>ots;  caudal  with  confluent  dark  spots  at  base  and  bronze 
spots  at  tip ;  other  fins  mottletl  with  bronze  and  dusky.    Preorbital  very 
wide,  wider  than  eye ;  maxillary  narrow,  reaching  middle  of  pnpfl,  its 
width  about  half  that  of  eye:  gill  rakers  short,  14  below  angle  of  arch; 
)>octoral  short,  U  in  head;  ventrals  1^:  third  and  fourth  dorsal  spines 
olovatod,  the  second  two  fifths  the  height  of  the  third,  which  is  longer 
than  snout  and  orlnt ;  second  anal  spine  shorter  than  third ;  top  of  head 
scaled  on  the  middle  line  to  opposite  front  of  pupil,  naked  on  sides;  eye 
hsdf  a."^  long  as  snout.    Head  3:  depth  3.    D.  X.  L  14:  A.  Ill,  7;  Lat. 
1.  OJ  (7i*  iH>re^).    L.  12  inches.    Coa>i  of  California,  abundant  firom  San 
Diogo  southward. 


vStt;:M'.nil;iuT.  Ichlliyol.  Xo;i2en  vii.  iCii*.  1?=.^;  ValllAiii  A  Bocourt,  Mitt.   ScL  aa 
\U'\.  i\,  Ti.  l'-74/: 

$49,  S.  neballfer  vGni.  •  SuiDd. — Ji»h»t,t>  Vt"^. 

Cii>:x*nish  with  irregular  jiale  and  dark  moitlings  and  traces  of  dark 
oMii^ne  i*n^ss  biirs.  the  colors  bavin j;  a  washed  or  faded  apjiearance;  fins 
dull  bluish  bljK-k.  moTtleii ;  lower  siiie  oi  :a:l  wiih  wavy  whitish  streaks ; 
under  siile  of  head  salmon  cv»lor:  j':\v^rl»:Ta'..  snlHirhiral,  and  cheeks  pro- 
fus*'*ly  marktxl  with  round  oran<re  s]x»:>:  a  aark  streak  downward  and 
luokwani  from  eye:  caodiil  moitlt-il.  PrtvcM lal  very  broad,  it«  least 
width  alH'»nt  equal  to  the  diameter  of  \hv  t ye:  xnaxinaxy rather 
half  as  h^xtad  as  the  eye«  reaching  middle  of  pajvfl;  gOtxakiQn 
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sbont  15  on  lower  part  of  arch ;  pectorals  rather  short,  about  |  the 
length  of  the  head;  ventrals  2-2^  in  head;  first  2  dorsal  spines  very 
short,  the  third  very  high,  mnch  higher  than  any  of  the  others ;  second 
spine  one-third  to  one-fourth  length  of  third,  which  is  longer  than 
snont  and  orbit;  second  anal  spine  as  long  as  third;  top  of  head  closely 
sealed  to  beyond  front  of  eyes.  Head  2| ;  depth  3i ;  eye  less  than  half 
the  snout.  D.  X,  1, 14 ;  A.  Ill,  7 ;  Lat.  1.  86.  L.  18  inches.  Coast  of 
California,  from  Monterey  southward ;  abundant. 

(Lahrax  nebuUfer  Girard^Proo.  Acad.  Nat.  Bci.  Phila.  1854, 14*2:  Paraldbrax  nebulifer 
Giraid,  U.  8.  Pac.  R.  R.  Surv.  x,  33,  pi.  xii :  Paraldbrax  nebuUfer  GUnther,  i,  62 ;  Stein- 
dAchner,  Ichthyol.  Beitrago,  iii,  1.) 

tX  Seme  on  lower  edge  of  pieojiercley  large,  spar-like,  directed  forward.  {PUeiropoma^ 
Cavier.) 

S4S.  8.  Ghlorarus  (C.  d&  V.)  J.  d&  G.— JVe^to. 

Color  uniform  blackish,  strongly  tinged  with  violet;  pectoral  and 
caadal  yellow.  Mouth  rather  large,  the  maxillary  without  supplemental 
bone,  extending  to  the  front  of  the  pupil;  lower  jaw  projecting;  nine 
rows  of  scales  on  the  cheek ;  preopercle  finely  serrate  above,  its  lower 
margin  withseveral  antrorse  teeth.  Body  elevated,  somewhat  com- 
pressed. Pectoral  long,  extending  beyond  ventrals ;  caudal  forked ;  sec- 
ond and  third  spines  of  anal  about  equal.  Head  2| ;  depth  2^.  D. 
X,  16 ;  A.  Ill,  7;  Lat.  1.  about  %^.  West  Indies,  north  to  Garden  Key, 
Florida. 

{Plectropoma  dklorurum  Cut.  &  Val.  Hist.  Nat.  Poiss.  ii,  406,  1828:  P.  chlorurum 
Oiintber,  i,  167 :  P.  chlorurum  Vaill.  &  Boc.  Miss.  Sci.  Mex.  iv,  104 :  Plectropoma  nigri- 
CUM  Poey,  Memorias  Cuba,  i,  71,  1851 :  Hypoplectrua  nigricans  Poey,  Synopsis'  Pise. 
Cabens.290.) 

375.— TRISOTBOPI9  GiU. 
(Parepinephelus  Bieeker.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  104:  type  Perca  guttata  Bloch.) 

Characters  of  UpitiepheluSj  except  that  the  lateral  crests  on  the  cra- 
nium are  well  developed,  like  the  median  one.  ^^This  genus  is  recog- 
nizable externally  by  its  oblong  form,  the  peculiar  structure  of  the  nos- 
trils, the  form  of  the  fins,  etc.,  but  is  more  especially  distitiguished  by 
the  development  of  the  skull,  which  difl'ers  in  a  very  marked  manner 

•Cuvier,  R^i^e  Auim.  ii,  142,  1829:  typa  Bo^anus  maculatus  Bloch.  This  |?ronp 
biM  been  separated  from  Serranua  on  account  of  the  strong  antrorse  teeth  of  the  lower 
edge  of  the  preopercle.  It  has  been  divided  by  Professor  Gill  into  several  genera, 
whloh  have  been  adopted  and  defined  by  Professor  Poey,  but  their  necessity  is  not 
•▼id6iit.  It  is  at  best  an  artificial  group,  and  some  of  the  current  species  (P.  (tfrum, 
'^')  bdODg  to  Ephuiph€lu$.    (nXifxrpoy,  spur j  n&MOc  operculum.) 


;    r. 
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Jaw  witli  two  series  of  conical  teeth,  the  inner  the  largest  and  movable ; 
Tomer  and  palatines  with  very  small  villiform  teeth.  Preopercle  with 
flue  denticnlations  on  its  posterior  mar4>in  and  some  coarser  ones  at  the 
angle.  Third  and  fourth  dorsal  spines  highest,  the  first,  slightly  higher 
than  the  second.  Color  not  described.  Head  2^-2% ;  depth  3^.  D. 
Xr,  18;  A.  Ill,  10;  L.  lat.  145;  L.  transv.  }%.  {Goode  &  Bean.) 
Western  coast  of  Florida. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  1879,  141.) 

376.— EPINEPHELUS  Bloch. 
Groupers*',  Meraus. 

(Bloch,  Ichth.  1793;  Bloch  d&  Schneider,  Syst.  Ichth.  1601,299:  type  Epinephelua  ruber 
Bloch.) 

Body  stout,  compressed,  covered  with  small  ctenoid  scales,  which  are 
often  somewhat  embedded  in  the  skin  ;  75-140  in  the  conrse  of  the  lat- 
eral line ;  scales  of  the  lateral  line  triangular,  cycloid ;  soft  parts  of  the 
vertical  fins  generally  more  or  less  scaly.  Top  of  cranium  narrow,  with 
the  median  crest  only  developed,  the  lateral  keels  being  obsolete.  Pre- 
opercle moderately  serrate  behind,  its  lower  limb  nearly  or  quite  entire, 
rarely  with  an  antrorse  spine;  opercle  with  two  strong  spines.  Mouth 
large;  maxillary  with  a  well-developed  supplemental  bone.  Canine 
teeth  few,  large,  in  the  front  of  the  jaws;  enlarged  teeth  of  the  inner 
series  of  each  jaw  depressible.  Gill-rakers  short.  Dorsal  spines  usually 
9  or  11,  not  filamentous,  the  last  ones  somewhat  shorter  than  the  middle 
ones.  Anal  spines  3,  the  second  usually  the  larger ;  the  number  of  soft 
rays  7-9.  Caudal  fin  rounded.  Pyloric  coeca  usually  few  (usually  10- 
20).  Species  very  numerous,  most  of  them  of  large  size,  abounding 
in  all  the  tropical  seas,  where  they  are  among  the  most  valuable  food- 
fishes.  {i'tvi^eXo^^  clouded;  in  allusion  to  a  supposed  adix)ose  mem- 
brane covering  the  eye.) 

*  Dorsal  Rpioes  II. 

a.  Pyloric  coeca  less  than  S5.     (Epinephelus,) 

947.  E.  capreola8(Poey)  J.  &  Q,—Cabnlla. 

Brown,  everywhere  covered  with  round  dark  spots  regularly  placed, 
largest  below,  smallest  near  the  dorsal  fin,  those  below  about  as  large 
as  the  pupil ;  two  larger  black  spots  at  base  of  spinous  dorsal,  partly  on 
the  fin;  a  few  roundish  pale  spots  on  the  body;  fins  all  spotted;  pec- 

*  A  cormption  of  the  Portuguese  name,  Qarrupa, 
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torals  and  ventrals  finely  mottled,  the  pectorals  with  a  nairow    J^ 
edge.    Body  ovate,  rather  slender,  the  head  long  and  iK>mted.   Lc^^er 
jaw  slightly  projecting;  maxillary  extending  nearly  to  the  poste^^ 
border  of  the  orbit;  foar  small  canines  in  front  of  lower  Jaw.   Tn* 
opercle  slightly  emarginate,  its  e4ge  finely  serrate.    Scales  small,  those 
on  cheeks,  breast,  and  top  of  head  very  smalL    Gandal  roanded;  pec 
toral  fin  extending  beyond  tips  of  ventrals,  to  vent;  second  anal  spine 
rather  strong.    Head  2§ ;  depth  3.    1^.  XI,  16 ;  A.  Ill,  7 ;  Lat  L  about  80. 
Florida  to  the  Caribbean  Sea;  abundant  in  the  West  Indies;  an  excel- 
lent food-fish.    The  synonymy  of  this  species  is  much  confused,  and  the 
name  to  be  adopted  is  uncertain. 

(fPerca  maculata  Blocli,  Ichtb.  181,  taf.  343,  1797;  not  Holocattrus  wuicuUituM  Bloch, 
Ichtb.  taf.  242,  wbich  is  also  apparently  an  JCptnephelus :  ^  Sporu»  atlamiiemt  Lac^p. 
Hist.  Nat.  Poiss.  iv,  158, 1802  (based  on  Blocb.):  ^ StrranuB  impeUgifkMmt  MQUer&Tro- 
scbel,  Scbombui::gk,  Excors.  Barbadoet:.  665:  f  Serranus  nuumlatuM  and  impeUgimotma 
GUutber,  i,  130,  142:  Serranus  capreoluB  Poey,  Memorias,  11,  145:  Serrantu  capreolm$ 
Vaillant,  Miss.  Sci.  an  Mex.  iv,  87.) 

848*  £•  dmininond-liayl  Goode  &  Bean. — Hind;  John  Paw, 

Color  umber  brown,  CA'^erywhere  densely  covered  with  white  stellate 
spots  except  on  the  lips  and  belly;  about  40  of  these  between  gill-open- 
ings and  base  of  caudal;  along  the  sides  the  spots  often  coalesce.  Pre- 
opercle  evenly  serrate.  Eye  6J  in  head.  Caudal  truncate  or  slightly 
emarginate.  Head  2g;  depth  2'^.  D.  XI,  16;  A.  Ill,  9 ;  scales  32-125- 
67.    Gulf  coast  of  United  States.     {Ooode  &  Bean.) 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mas.  i,  174,  1878.) 

849*  E.  morio  (Cuv.)  Gill.^i^ed  Grouper. 

Brownish,  marbled  with  ash;  salmon  color  below;  soft  parts  of  the 
vertical  fins  margined  with  blue.  Bodj'  oval,  compressed  above;  pro- 
file oblique,  gently  curved;  mouth  terminal,  large,  somewhat  oblique; 
maxillary  reaching  bej'ond  eye.  Eye  about  as  long  as  snout.  Head 
2.i ;  depth  3.  D.  XI,  17 ;  A.  Ill,  9 ;  Lat.  1. 106 ;  coeca  28.  Atlantic  coast, 
chiefly  southward. 

(Sirramts  morio  Cuv.  &  Val.  ii,285:  Serranus  morio  Giintber,  i,  142:  Serranus  er^thro- 
gaster  llolbrook,  Ich.  S.  C.  1800,  34.) 

850.  £•  nif^ritus  (llolbrook)  Gilh— Black  Grouper;  Jew-fish. 

Bhiisli  black  above,  lighter  below;  no  red;  no  traces  of  markings  on 
body  or  fins.  Body  oblong,  thick,  tapering  backward.  Mouth  large, 
very  oblique,  lower  jaw  projecting.  A  spine  on  the  lower  limb  of  the 
preopercle  in  front  of  the  angle.    Head  2§ ;  depth  about  2|.    D.  X,  15; 
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^*  m,  9;  scales  24-115-52,    Gulf  of  Mexico,  north  to  South  Carolina; 
^^aches  a  weight  of  300  jwunds. 

(^;0miitif«  nigritua  Holbrook,  Ich.  S.  C.  1B60, 177:  Serranus  nigritua  GUnther,  i,  134; 
^^oode  &  Bean,  Proo.  U.  S.  Nat.  Mns.  1878,  182.) 

90.  Pyloric  ccDca  nnmerous  (50-70).    (Hyporthodus*  GilL) 

8^1.  E.  mlTeatns  (Cqv.  &  Val.)  Poey. 

Brownish  olive ;  sides  with  many  large,  light  blue  spots,  which  are 

arranged  in  about  5  transverse  rows ;  a  large  quadrangular  black  spot 

crossing  caudal  peduncle  above  and  running  down  on  sides  to  below 

the  lateral  line.    Body  oblong,  compressed,  highest  forwards ;  mouth 

large,  oblique,  maxillary  reaching  beyond  middle  of  orbit;  lower  jaw 

slightly  the  longest ;  membranes  of  vertical  fins  scaled  half  way  up ; 

second  anal  spine  about  as  long  as  third  and  much  stronger;  top  of 

head  entirely  scaled,  except  in  front  of  nostrils.    Eye  large,  as  long  as 

BDOut.    Head  2J;  depth  2|.    D.  XI,  14;  A.  Ill,  9;  Lat.  1.  about  85. 

"West  Indies  to  Florida ;  accidental  northward. 

{Serranus  niveatua  Guv.  &  Val.  ii,  380 :  Serrantu  niveatua  Gfinther,  i,  130 :  Hyparihodua 
JUtvieauda  Gill,  Proc.  Acad.  Nat.  Bel.  Phila.  1861,  96,  from  Newport,  B.  I.) 

*  *  Dorsal  spines  9.    ( Bodianua  t  Bloch. ) 

8II(9«  £•  pnnctatns  (L.)  J.  A  G.^Butter-flah ;  Nigger-flah;  Coney. 

Olivaceous  yellow  or  red,  covered  with  small,  round,  dark-edged 
spots  of  blue ;  one  or  two  black  spots  on  the  tip  of  the  chin  and  one 
on  the  caudal  peduncle ;  colors  brilliant  and  variable.  Maxillary  not 
reaching  posterior  margin  of  eye ;  eye  5 J  in  head ;  preoi)ercle  finely 
serrate;  its  lower  limb  entire;  caudal  truncate;  skull  channelled  be- 
tween the  eyes,  its  upper  surface  smooth.  Head  2f .  D.  IX,  16 ;  A. 
m,  9;  Lat.  1.  85.  Pyloric  coeca  8.  Vertebrae  10  +  14.  {OUnther.) 
Size  small ;  fiesh  soft    West  Indies,  north  to  Florida  Keys ;  abundant 

(Perca  punctata  L.  Syst.  Nat.  x,  291,  1758 :  Serranua  ouatalibi  Gar.  &,  Val.  ii,  381, 
1829  (red  variety) :  Serranua  ouatalibi  Gitnther,  i,  1*20 :  Serranua  guativere  Cav.  &,  Val. 
ii,  383:  Serranua  carauno  Cav.  Sc  Val.  ii,  383:  Enneaoenirua  punotaiua  Poey,  Rep.  Fis.- 
Nat.  Cuba,  ie68,  288:  Enneacentrua  punctatua  Goode,  BuU.  U.  8.  Nat.  Mas.  t,  59.) 

977.— PROiniCROPS  Gill. 
/Gill,  MSS. ;  Poey,  Synopsis  Piscinm  CubeDsinni,  1868, 287  :  typo  Serranua  guaaa  Poey.) 

<<This  genus  has  the  characters  of  EpinepheluSj  except  the  cranium, 
"Which  resembles  that  of  Trisotropia  by  the  great  interorbital  width. 

•Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1861,  98:  type  Hyporthodua  flavicauda  Gin  =  5cr- 
ramiau  nkfeatua inv.    (ujro,  below;  o/oOo^,  straight ;  6(5 ov^,  tooth.) 

tBlooh  Ichthyol;  Bloch  &  Schneider,  Syst.  Ichth.  1801,330:  type  Bodianua  guttatua 
Bloch.    (From  BodianOf  a  Portagnese  name  of  varioos  simUar  fishes.) 
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Wc  may  notice  the  eye  well  advanced.    It  farther  differs  in  the  d^ 
tition  and  by  the  extreme  division  of  its  pyloric  appendages.  The  \»^ti 
are  in  a  large  baud,  a  little  narrower  in  the  lower  jaw ;  the  extern^ 
margin  shows  a  row  of  teeth  a  little  stronger,  especially  the  two  firsts 
but  there  are  no  differentiated  canines;  the  extreme  inner  series  in  front 
has  some  stronger  teeth.    The  palatine  and  vomerine  teeth  are  in  finer 
bands.    The  cceca  and  their  divisions  are  imfnmerable."    (Poey.)    Else- 
where the  cranium  is  described  as  short,  broad,  and  flat,  the  occipital 
crest  veiy  low.    Size  enormous,  as  in  the  genus  Stereolepis.  This  genus 
and  Trisotropis  should  probably  be  considered  as  sections  of  JSpin^ke- 
his,    (Trpoj  before ;  fitxpoq^  small }  <u v^  eye ;  in  allusion  to  the  shortness  of 
the  anterior  part  of  the  cranium,  due  to  the  advancement  of  the  orbitJ 

§53.  P.  grnasa  Voey.—Gvaaa. 

Yellowish  olivaceous,  with  numerous  brown  spots.  Body  more  com- 
pressed above  than  below.  Mouth  large,  maxillary  reaching  beyond 
the  orbit;  preopercle  feebly  serrated ;  opercle  with  3  flat  points;  fins 
all  very  low,  caudal  rounded.  Head  3^ ;  depth  4.  D.  XI,  16 ;  A.  HI, 
8.  {Poey.)  West  Indies,  north  to  Florida ;  reaches  a  weight  of  400  or 
500  pounds. 

{Serranus  guMa  Poey,  Mem.ii,  141,  1858.) 

378.— DUL.es  Cuvier. 
(Cuvicr,  R6gne  Anim.  ed.  2d,  ii,  1829:  type  Dulea  aurxga  C.  &  V.) 

Body  oblong,  ovate,  compressed  and  elevated,  covered  with  rather 
large  scales.  Mouth  large,  the  lower  jaw  projecting ;  the  maxillary 
reaching  to  opposite  the  middle  of  the  eye.  Teeth  moderate,  the  ante- 
rior in  the  upper  jaw  enlarged,  wide-set,  but  hardly  forming  canines. 
Preopercle  sharply  serrate;  opercle  with  2  strong  spines.  Dorsal 
with  10  spines,  anal  with  3;  the  third  dorsal  spine  filamentous,  the 
second  anal  spine  longest.  Branchiostegals  6.  Fishes  of  the  warm 
seas,  sometimes  entering  rivers.  {ouuXoq^  a  slave ;  the  fish  being  under 
the  lash  of  the  long  dorsal  spine,) 

854«  D.  auriira  Cuv.  <&  Val.— C'^ano/fer;  Coachman, 

Yellowish  gray,  with  two  or  three  darker  cross-bands  and  faint  dark 
longitudinal  streaks.  Opercle  with  two  or  three  strong  spines,  the  up])er 
one  the  largest;  pectoral  and  ventral  fins  large;  third  dorsal  spine  fila- 
mentous, reaching  the  middle  of  the  caudal ;  caudal  truncate.  D.  X, 
13;  A.  Ill,  7 ;  Lat.  1.  46.  Vert.  10  +  14.  Tropical  parts  of  the  Atlantic; 
said  to  have  been  taken  on  our  coast. 

;Cav.  d^  Yal.  ill,  112;  Gttnther,  i,  206.) 
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979.— RHTPTICU8  Cuvicr. 

Soap-fishes. 

VCnvier,  B^gne  Anim.  ii,  1829:  type  Anthi<i8  aaponaceus  Bloch  &  Sclincidcr.) 

Body  oblong  ^compressed,  covered  with  small,  smooth  embedded  scales. 

Xoath  obliqae,  rather  large,  the  lower  jaw  prominent,  the  maxillary 

with  a  supplemental  bone,  reaching  to  or  beyond  the  pnpil;  preorbital 

rather  narrow;  no  canines;  broad  bands  of  villiform  teeth  on  jaws, 

romer,  and  palatines.    Preopercle  crescent-shaped,  withoat  angle  or 

serratures,  i^s  margin  with  spinous  teeth  above.    Opercle  with  spines. 

Dorsal  fin  with  two  or  three  low  stout  spines,  sometimes  separated  by 

a  notch  from  the  soft  rays ;  anal  fin  without  spine,  or  with  an  embedded 

radiment;  caudal  fin  rounded  behind.  Yen trals  small.    Pectorals  short 

and  rounded.    Tropical  seas.    (/JwjrTutJc,  washing;  from  the  *' soapy '^ 

skin.) 

a.  Dorsal  spines  2,  more  or  less  connected  with  the  soft  rays.    (Promicropterua*  Gill.) 

895«  R.  macnlatas  Holbr. 

Olive  brown  above,  with  scattered  whitish  spots;  below  pale  slate 
color.  Back  regularly  arched  from  snout  to  caudal  fin.  Mouth  large, 
maxillary  extending  beyond  orbit;  lower  jaw  longer  than  upper,  and 
projecting  much  bej'ond  it  in  closed  mouth.  Preoi>ercle  with  2  stout 
spines;  opercle  with  3.  Pectorals  rather  large.  Vertical  fins  high. 
Dorsal  spines  slightly  connected  with  the  soft  rays.  Head  3^;  depth  3. 
D.  II,  25;  A.  15.    North  Carolina  to  the  West  Indies. 

(Holbrook,  Ich.  8.  C.  18G0,  42;  Gttnther,  i,  173.) 

9^€.  R.  decoratos  (Gill)  J.  &  6. 

Brownish,  irregularly  maculated  with  light  spots  about  as  large  as 
the  pupil,  these  generally  with  a  blackish  centre;  the  spots  are  some- 
times confluent  and  are  most  numerous  on  the  sides.  Eye  equal  snout, 
5 J  in  length  of  head.  Head  3;  depth  3  J.  D.  II,  26;  A.  16.  Tropical 
seas;  accidental  at  Newport,  B.  I.    {Gill) 

{Promicroptems  decoratua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863^  164. 

8dY.  R.  pltnltosus  Goode  &  Bean. 

Very  light  brown,  with  numerous  small  brown  spots;  the  diameter  of 
the  largest,  one-third  that  of  eye;  these  absent  on  abdomen  and  throat; 
traces  of  light  margins  to  the  vertical  fins.    Upper  jaw  nearly  reaching 

*  OiU,  Proc.  Acad.  Nat.  Sci.  PhUa.  1861,  53 :  type  BkfpHoui  maoulatua  Holbr. 
{iip6f  before;  fiixpbi,  small;  nrepdvf  fin.) 
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the  vertical  from  posterior  margin  of  orbit.  One  oontinnoiis  doisal; 
dorsal  and  anal  fins  higher  posteriorly,  the  longest  rays  reaching  base 
of  candal.  Eye  twice  the  length  of  snont.  Head  more  than  one-thiid 
length  of  body;  dftpth  ^.  D.  II,  27;  A.  15;  Lat.  L  90;  L.  tranav.A. 
{Ooode  &  Bean.)    Key  West,  Fla. 

(Goodo  Sc  Bean,  Proc.  U.  8.  Nat.  Mus.  ii,  341, 1879.) 

Family  LXXXVII.— PRIACANTHIDiE. 

{The  Big  Eyes.) 

Body  oblong  or  ovate,  compressed,  covered  with  small,  firm,  loagh 
scales;  all  parts  of  the  body  and  head,  even  the  snont  and  mamillaries, 
being  densely  scaly.    Head  deep.    Mouth  large,  very  oblique,  the  lower 
jaw  prominent.    Yilliform  teeth  on  jaws,  vomer,  and  palatines,  none  on 
the  tongue.    Premaxillaries  protractile.    Maxillary  broad,  without  sap- 
plemental  bone,  not  slipping  under  the  very  narrow  preorbitaL  Ey^ 
very  large,  forming  about  half  the  length  of  the  side  of  the  head. 
Posterior  nostril  long,  slit-like.    Preopercle  more  or  less  serrated,  one  or 
more  strong  spines  at  its  angle;  operculum  very  short,  ending  in  two  or 
three  points  behind.    Gill-membranes  separate,  free  from  the  isthmas. 
PseudobrauchijB  large.    Gills  4,  a  slit  behind  the  fourth.    Gill-rakers 
long.    BranChiostegals  6.    Lateral  line  continuous.    Dorsal  fin  contiun- 
ous,  with  about  10  spines,  which  are  depressiDle  in  a  groove;  anal  spines 
3,  the  soft  part  long,  similar  to  the  soft  dorsal;  ventrals  large,  thoracic, 
1,5;  pectorals  small,  rounded;  caudal  fin  truncate  or  lunate.    Spines 
of  fins  generally  rough  with  small  serrae.    Air-bladder  large.    Pyloric 
coeca  few.    Small  carnivorous  fishes  of  the  tropical  seas;  mostly  rose- 
colored  in  life.    Genus  1;  species  about  20. 

(PercidaSf  group  Priacanthina  GUntlier,  i,  215-221.) 

980.— I»BIACA1VTH(TS  Cuiver. 
Big  Eyes, 

(Cnvier,  R5gne  Anim.  ii,  1817:  tyjie  Priacanthus  macrophthalmus  Cuvier.) 

Characters  of  the  genus  included  above,    {nptwvj  saw;  Arav^a,  spine; 
from  the  serrature  of  the  spines.) 

a.  Body  more  than  twice  as  long  as  deep;  scales  small.    {PrUwanthus,) 
858.  P«  macrophthalmas  Cuv.  &,  YaX.^Big  Eye, 

Uniform  red,  fins  edged  with  dusky.    Body  oblong,  oomprened,  M 
little  elevated.    Gape  of  month  sabrertical,  mmilTnTj  irannhif  frmr^'^ 
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Head  completely  scaled.  Eye  aboat  one-half  length  of  head,  more 
1 6  times  width  of  preorbital.  Yentrals  long,  reaching  front  of  anal ; 
orals  small,  not  longer  than  eye.  Lateral  line  following  the  curve  of 
back.  Head  34;  depth  2%.  D.  X,  14  j  A.  HI,  16;  Lat.  1.  85.  West 
ies;  occasional  on  oar  coast. 

av.  &  VaL  iii,  95;  GUnther,  i,  215.) 

)ody  not  twice  as  long  as  deep;  scales  large.    {Pseudopricuianthua  Bleeker.) 

K  P.  altas  Gin. 

early  uniform  orange-red  in  life;  vertical  fins  dotted  with  black; 
trals  black.  Body  oblong,  compressed  and  elevated.  Profile  very 
que;  snout  extremely  short;  gape  of  mouth  very  oblique,  maxillary 
hing  to  below  orbit.  Eye  about  one-half  length  of  head.  Spines 
ter  than  in  P.  macrophthalmtis.  Scales  much  larger  and  rougher, 
tral  line  running  obliquely  upwards  in  front,  then  abruptly  turning 
awards.  Ventrals  large,  extending  beyond  origin  of  anal.  Pre- 
cle  and  opercle  coarsely  serrate  at  angle  and  on  lower  limb ;  angle 
•eopercle  with  2  spines,  upper  limb  simply  roughened.  Caudal  fin 
ded.  Head  2J;  depth  IJ.  D.  X,  11;  A.  IH,  9;  Lat.  1.  45.  Coast 
ew  England;  not  common. 

Uioanthus  aXtm  GiU,  Proc.  Acad.  Nat.  Sci.  Pbila.  1662, 132.) 

Family  LXXXVIII.— SPARID^.* 

{The  Sparoid  Fishes.) 

Hly  oblong,  more  or  less  elevated,  covered  with  moderate-sized  ad- 
Dt  scales,  which  are  generally  more  or  less  strongly  ctenoid,  some- 
s  almost  cycloid  (*' sparoid'').  Head  large,  the  skull  often  with 
is  of  the  cavernous  structure  seen  in  Scixtnidce.  No  suborbital  stay, 
th  moderate  or  large,  terminal,  low,  nearly  horizontal.  Premaxil- 
B  protractile;  maxillary  without  supplemental  bone,  for  its  whole 
th,  slipping  into  a  sheath  formed  by  the  edge  of  the  broad  preorbital ; 
1  villiform,  cardiform,  incisor  like  or  molar;  canines  sometimes  pres- 
vomer.  palatines,  and  tongue  with  or  without  teeth ;  gills  4,  a  large 
behind  the  fourth ;  pseudobranchife  large ;  gill-rakers  moderate ; 
ichiostegals  4-7 ;  gill-membranes  separate,  free  from  the  isthmus. 
:e  of  preopercle  serrated  or  entire ;  opercle  usually  without  spines ; 
8  of  head  generally  scaly.    Dorsal  fin  continuous  or  deeply  notched, 

^ —  _ _  _  ,  ,  , 

^"'''Miiig  87  Pri9tip<maUdcSf  and  88  SparidcB  of  tbo  artificial  key  to  famiUeSi  on 

Kat.  Mag.  No.  16 35 
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the  spines  strong,  usually  depressible  intx)  a  groove.  Anal  fin  similar  to 
soft  dorsal,  with  3  spines.  Yentrals  thoracic,  1, 5,  commonly  with  an  ac 
cessory  scale-like  appendage.  Caudal  fin  rounded  or  forked.  Lateral 
line  continuous,  not  extending  upon  the  caudal  fin.  Pyloric  coeca  few  or 
man}'.  Air-bladder  present,  usually  simple.  Glenera  55;  species  about 
450,  abounding  in  the  seas  of  temperate  and  tropical  regions.  Those 
with  incisor  teeth  only  are  chiefly  herbivorous,  the  others  carnivorous. 
The  three  principal  subdivisions  given  below  have  been  often  taken  as 
separate  families. 

{SpandWy  PrhtipomatidcB  and  Percidas  ptfl.  Gttntber,  i,  175-211,  271^-339,  and  412-499, 
exclusive  of  certain  genera.) 

a.  Tcetb  all  conical  and  pointed ;  no  incisors  nor  molars,  preopercle  senate ;  pyloric 

coicafow;  carnivorous, 
d.  Vomer  with  teeth, 
c.  Dorsal  tin  deeply  emarginate ;  teeth  all  villiform,  in  nairow  bands.     (XnilcA- 

th^nae) XKMCirTHTS,  2tfL 

CO.  Dorsal  fin  continuous;  canines  more  or  less  developed.    {Lmtjamim<r,) 

LuTJANCSy  892. 

d5.  Vomer,  palatines,  and  tongue  toothless. 

dm  Dor6»l  fin  continuous, 
e.  Caudal  fin  lunate  or  forked;  profile  convex.    {PruHpimmUna,) 
/.  Mouth  small ;  dorsal  and  anal  fins  naked  or  scaly  at  base  only. 

POMADASTSy  2e3. 

//.  Mouth  large ;  soft  parts  of  doisal  and  anal  densely  scaly  tbronghoat. 

DiABASis,  2tr4. 
ff.  Caudal  fin  convex :  profile  concave.     {Lohotinir,) 

h.  Jaws  with  bauds  of  villitorm  teeth,  in  front  of  which  are  a  series  of 
larger  ones;  no  toeth  on  vomer  or  palatines. 

LOBOTES,  2h5. 
aa.  Teeth  on  the  sides  of  the  jaws  molar :  preopercle  entire :  pyloric  weca  few ;  no  teeth 

on  vomer,  palatines,  or  tongue:  camivoroos.     {Sparimtr. ) 

j.  Yrxmt  teeth  conical,  not  at  all  compressed Sparus,  deH 

j;.  Fnmt  teeth  compresse<l.  iatis*>r-like DiPLODUS,  2t7. 

aaa.  Teeth  in  fn>ut  iucisor-like :  no  molars :  pyloric  ccpca  many :  herbivoroa*. 

w.  Vomer  t<x>thU*ss:  fins  m^vstly  scaMi:de».    {Girrllim<r,) 
n.  Incisom  trifid :    cheeks  scaly:    opercles  naked:     doml 

spines  14  or  15 i Girella.  '>>•». 

mm.  Vomer  with  teeth :  soft  fins  densely  scaly:  incisors  lanceo- 
late.    ^  Pimt  UpU  rimr  ^ 
0.  Incist^ni  w  iih  horizontal  backwanl-pKkjecting  rootSy  the 
band  of  small  t<*eth  Whiud  them  narrow. 

PlMRLEPTERrft.  *^. 

oo.  Incisors  without  evident  root*,  the  band  of  Muall  te<eth 
bn^ad :  sot'Y  dorsal  and  anal  many-nyc^  moch  lonp*r 
than  spinous  doisal ....ScoRPlS»  ^H). 

981.— XE.^'lCHTHrS  GilL 


(Gill,  Piw.  Acail.  Nat.  Ski.  Phila.  1:«3.  e:2:  type  X<mi<kaf$  Mali  Gill,  fioin  Lover 

California.) 

BiHly  moderatoly  elongate^  sabfiisifonD.  compresaed ;  head  oook,  little 
compressed:  eyes  large,  tntnnaK*,  ^t«M&aI tiUme  niiiw^  obUqae; 
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preopercalaiD  pectinate  behind ;  month  rather  small,  very  oblique ;  chin 
mach  projecting,  a  pore  on  each  side  of  it  at  the  symphysis ;  teeth  very 
small,  recurved,  in  narrow  bands  in  each  jaw;  vomer  with  a  rhomboid 
patch  of  very  minute  teeth ;  palatines  nearly  toothless ;  tongue  slightly 
rough;  branchiostegals  7;  pseudobranchisB  present;  scales  small,  firm, 
ctenoid ;  lateral  line  continuous ;  dorsal  fins  separate  or  connected  by 
a  low  membrane;  the  first  received  into  a  groove,  and  composed  of 
al>out  10  slender  but  rigid  spines;  second  dorsal  low;  anal  fins  with  3 
^n^mluated  spines  and  10  to  20  rays ;  caudal  fin  emarginate,  with  rounded 
lobes;  ventrals  with  a  pointed  axillary  scale.  Pacific  Ocean.  (?evo?, 
strange ;  iz^h':^  fish.) 

a.  Anal  fin  not  elongate. 


K  X.  californlensis  Steindachner. 
Silvery,  with  continuous  dusky  stripes  along  the  rows  of  scales  on  the 
upper  half  of  the  body,  3  above  the  lateral  line,  4  or  5  below.  Body 
oblong,  not  elevated  nor  much  compressed ;  mouth  moderate,  terminal, 
very  oblique,  the  lower  jaw  strongly  protruding ;  premaxillary  in  front 
above  the  middle  of  the  large  eye ;  maxillary  not  very  broad,  reaching 
opposite  front  of  pupil ;  eye  3^  in  head,  longer  than  snout.  Teeth  in 
jaws  villiform,  in  a  very  narrow  band ;  on  the  vomer  scarcely  appreciable ; 
edge  of  preopercle  finely  serrate ;  no  opercular  spine ;  ventrals  with  a 
large  accessory  scale ;  gill-rakers  very  long  and  slender;  pseudobranchiie 
large ;  scales  small,  firm,  quite  rough,  covering  the  top  of  the  head, 
cheeks,  and  most  of  the  preorbital,  which  is  rather  narrow ;  soft  parts 
of  vertical  fins  well  scaled;  spinous  dorsal  depressible  in  a  groove,  the 
Bpines  stiff;  the  two  dorsals  almost  separate;  second  spine  highest,  the 
others  regularly  shorter ;  soft  dorsal  low;  caudal  forked;  second  aii<l 
tliird  anal  spines  high.  Pectoral  falcate,  f  length  of  head,  reaching  be- 
yond the  tips  of  the  rather  short  ventrals.  Head  3  J ;  depth  3  J.  D.  IX- 
I,  12 ;  A.  HI,  10 ;  Lat.  1.  62.  Pacific  coast,  from  San  Diego  southward. 
Here  described  from  specimens  collected  by  Dr.  Streets  at  Cerros  Island. 

(Steindachner,  Ichtb.  Beitrage,  iii,  3,  1875;  Streets,  BuU.  U.  S.  Nat.  Mus.  vii,  49.) 

983.— LUTJAIIU9  Bloch  <&  Schneider. 

Snappers. 

(lf<woprio»  Cuvicr:  Diaoopc  Cuvier:  Gen|foro^0  Cantor.) 
(Bk>bh  A.  Schneider,  Systema  Ichthyol.  1801,  324:  type  LutJanM  lutJanvsBh  d&Schn.) 

Body  oblong,  compressed,  the  back  somewhat  elevated ;  head  long ; 
iQOiith  large,  the  jaws  with  bands  of  villiform  teeth,  besides  whicli  «x^ 


r;48      C'ONTUIKI'TION.S   TO   NORTH   AMERICAK   ICHTHYOLOGY— IV. 

ijMually  an  onUtv  m'sieH  of  larger  teeth  in  each  jaw«  and  2-4  stronger  teeth 
or  r,iiuUu*H  in  the  front  of  the  npper  iaw ;  vomer  with  villiform  teeth*,  tiIU- 
form  U*etli  on  the  fmlatineH  and  in  one  or  more  patches  on  the  toagne; 
pn*o|M'n!le  mimetinieft  with  a  notch  x)08teriorlyy  into  which  a  knob  on  the 
int(*ro]N!n;h)  Mh  {iJiacape)',  posterior  limb  of  preoperele  finely  senate*, 
tfill  rak<!rH  moderati^,  strong ;  branchiostegais  7 ;  vertical  fins  Dot  much 
si'iily ;  dorsal  Hpin^.H  10-12 ;  caudal  lunate  or  forked.    Yertebr»  10  + 14. 
H)M*rif*H  vory  numerous^  in  all' warm  seas.    {Lufjangj  tixe  Japanese  or 
Mahiyan  name  of  sonie  of  the  species.) 

fi.  Ciiudiil  Ihi  (Icoply  forked,  the  lobes  atteuuate.    (Ocyurua"  Gill.) 

MOI.  li.  iiirlnniiriiH  (L.)  J.  &  G. 

OliviMMMMiH,  with  obli(iue  streaks  above  the  lateral  line,  and  some 
NhiiiMig  ijohh'n  hmgitudinal  bands  on  the  side;  no  axillary  spot  nor 
hittM'iil  blotch  ;  tbiMi'hi('tly  yollow,  the  caudal  not  black.  Body  elongate, 
comprossod ;  hoad  ]>ointiMl;  lower  jaw  prominent;  upper  canines  well 
dt'vdoprd ;  preopon*1o  without  distinct  notch ;  maxillary  reaching  to 
front  of  pupil;  i\vo  hirgo,  noarly  as  long  as  snout^  3 J  in  head;  top  of 
ht'ad  with  w  sharp  kM;  spines  rather  slender;  pectorals  reaching  post 
tips  of  vontrals;  anal  spines  graduated,  short;  caudal  deeply  forked, 
Uh*  iiiuor  rays  loss  than  half  tho  lonjrth  of  the  outer.  Head  3;  depth 
:«.     1>.  \,  i:?:  A.  111.  0;  Lat.  1.  51.    West  Indies,  north  to  Florida. 

V  t\t\>%  KtrMHNiii  1,.  S\M,  N.it.  vJiftorruti^sby'^:  Sihtruit  chrwttmm^  Bloch.  Icbtfa.  taf.  3fW: 
.V  vM»»*<»»H  o.^rjHtMrii*  l^iN.  A.  Val.  ii,  -UVh  .V«,'M»;»n»>ii  cAry*iir«  Giinther,  i,  1^:  Ocymrut 
IX.  .'.iHMriijt  i;\HHU\  l*f>v,  r.  S,  Nai,  Mil*.  l?7l>,  114.) 

«!,;    i\i)ul:il  till  lunjito. 

,\   \  omoniu>  I  colli  fovnv.nc  ;•  orx^ss-sliajHHl  or  duichor-shaped  patch:  canines  well 

9&COI.  !.•  rtt\4*  v*^'^^- *^  S^h:i.'  l\vy.—  Vf .'::«;:  '-^xt  >»*/yfr. 

r»*.\\nr.sU  oli\i\  o;uh  :!&iMlo  with  a  br^^wn  s^h"*:.  the^  sometimes  con- 
!l  i«  nt^  for:n:uc  ua:t\^w  Kinds  o\:*':idui;:  likewise  acrvxs?   the  vertical 

•  Km  m  T' 

s .  •  * V, i- '. ;  *. v.os  \irTxsl  M :sl  w : :  >, :  ht^  dr.s  d Jir k  hkI ^-li :  i»  I JkCcr^  K-.-Cci.   Snou t 
*  ^*' ^  .r.v,  N^.^r'.* ;  v.^v-.:*:;  :v.V,T-r:i:«\  :v..»\:y.Arv  rv,wL:-.r  rr.c:  c-f  Tf2>Z ;  eve 

•  ,«,.  ^     .     \»-^-».-      #>»».»         »,.»»»•  ^  «•>        i^— *t_^  I       '^vTWf'C.       ■      "-^        t  "•''rfT'"      Pi      ^'.ir*      •"kx 

.  ».  »       .        *     _       

I  ,>.  , .,    >. .,  •-  »^  .    V  A-  . .  "  > T  .      -4  •    «•?■.«  v«  V  •  r •.■-  w^>*  *    «^ u^ Jkir   *  >.>^  A  ^k>^~ 

v^  ...  «  ^ 
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Sle  patch  of  teetli;  nostrils  oblong;  gill-rakers  shortish;  spines  strong; 
second  anal  spine  little  enlarged.  Head  3 ;  depth  2|.  D.  X,  14 ;  A. 
XII,  8 ;  Lat.  1.  48,    New  York  to  Soath  America ;  common  southward. 

(8paru8  caxia  Bloch  &  Schneider,  1801,  284 :  Meaoprum  griseus  Cnv.  Sc  Val.  ii,  469 : 
MesopHoH  griaeus  Giinther,  1,  194:  Neomcenis  emarginatus  Girard,  U.  S.  Mex.  Bound. 
Surv.  Ichth.  Id;  Poey,  Kept.  Fis.-Nat.  Cuba,  18G7,  269.) 

M8«  Ij.  blackfordi  Goode  &  Bean.— i?ed  Snapper, 

Uniform  rose-color;  lighter  below  and  on  centres  of  scales;  belly  sil- 
very ;  axil  of  pectoral  dark.  Body  much  compressed,  lower  profile  much 
less  arched  than  the  upper.  Preopercle  finely  serrated,  the  denticula- 
tions  coarser  at  the  angle;  a  slight  emargination  above  the  angle,  in 
which  is  received  a  slight  elevation  on  the  interopercular  bone.  Maxil- 
lary reaching  the  orbit.  Lingual  teeth  in  two  'patches,  the  anterior 
cordate ;  canines  strong,  two  in  front  of  upper  jaw  larger  than  others. 
Anterior  nostril  round,  posterior  oblong.  Pectorals  elongate,  reaching 
past  the  long  ventrals  nearly  to  anal.  Third  anal  spine  slenderer  and 
slightly  longer  than  the  second.  Caudal  fin  forked,  the  middle  rays  two- 
thirds  as  long  as  the  external  ones.  Eye  about  7  in  head,  two-thirds 
width  of  preorbital.  Head  2f ;  depth  2f.  D.  X,  14;  A.  Ill,  9;  L.  lat. 
50;  L.  trans V.  ^5-.  Coast  of  Florida;  a  large  and  beautiful  species,  be- 
coming important  as  a  food-fish. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  176,  1878.) 

964.  Ij.  stearasi  Goode  &  Bean. 

Scarlet  below^  shading  into  reddish  or  puqilish  brown  above;  plum 
color  on  sides  and  top  of  head;  below  lateral  line  the  posterior  half  of 
the  exposed  portion  of  the  scales  white  timed  with  scarlet;  the  basal 
portion  reddish  and  much  darker;  lower  side  of  head  light  scarlet;  ver- 
tical fins  darker  than  body;  pectorals  and  ventrals  white- roseate.  Head 
3  in  length;  depth  3.  D.  X,  14;  A.  Ill,  8;  L.  lat.  45;  L.  transv. -^^4. 
(Goode  &  Bean,)    Peusacola,  Fla. 

(Gooile  &  Bean,  Proc.  U.  S.  Xat.  Mus.  i,  179,  1878.) 

hb.  Vomerine  toethin  a  dinmond-Hliaped  patch;  canines  feeble.    {RhomhopUtca*  Gill.) 

865.   !«•  aurorubens    (Cuv.   &  Val.)  Vaillant.— J/an^rorf   Snapper;   Bastary 
Snapper, 

Yermilion-red  above,  rosy  below;  sides  with  oblong  irregular  yellow 
spots;  dorsal  and  pectoral  fins  red;  ventrals  and  anal  lighter.     Body 


•GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  237:  type  CentropHaiU  aurttrvhens  C.  &  V, 
(pofipoiy  rhomb ;  bnXiTrj^,  armed ;  in  allusion  to  the  form  of  the  patch  of  teeth  on  the 
Tomer.) 
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oblong-elliptical,  moderately  compressed,  Dot  elevated.  Moutk  sod- 
erate,  without  distinct  canines.  Tongue  with  a  large  oval  patdiof 
teeth,  besides  which  are  5  or  6  smaller  patches.  Nostrils  roond,  near 
together.  Preopercle  finely  serrate,  its  notch  obsolete.  Gillnken 
very  long  and  slender.  Dorsal  spines  rather  slender;  second  anal  spine 
a  little  longer  than  the  third;  caudal  fin  lunate,  its  lobes  not  atteonate. 
Head  3J;  depth  3.  D.  XII,  11;  A.  Ill,  8;  Lat  1.  54.  L.  1  foot  West 
Indies,  north  to  South  Carolina  and  Florida. 

{Centroprisies  aurarubeM  Cnv.  &  Val.  iii,  45:  Mesoprion  aurormbtua  GIlDtber,  1,907: 
Ccntropristes  aurorubens  Storer,  Mem.  Am.  Acad.  Arts  &.  Sci.  184<>,  :fe)e:  Bk»mh^Ul^ 
aurorubens  Goode  &  Bt^an^  Proc.  U.  S.  Nat.  Mu8.  le?9,  13(5.) 

9§3.— POniADABTS  Lac^pede. 
{Prisiipoma  Cuvier.) 
(Lac^^pede,  Hist.  Xat.  Poias.  iv,  515,  1802:  iyi>e  Sciorjia  argentea  Foisk.) 

Body  oblong  or  ovate,  somewhat  compressed,  the  back  elevated      ^ 
not;  mouth  small,  terminal,  low;  the  maxillary  usually  not  extendS-  ^^ 
to  opposite  the  eye,  its  tip  not  reaching  the  posterior  edge  of  the  bro^**^ 
pi-eorbital ;  premaxillaries  very  protractile ;  teeth  on  jaws  only,  in  vLJ^' 
form  bands,  the  outer  series  usually  more  or  less  enlarged;  a  cent^^ 
groove  behind  the  symphysis  of  the  lower  jaw;   brancbiostegals       '♦ 
cheeks  and  opercles  scaly;  preopercle  rather  finely  and  evenly  serrat^^* 
scales  moderate,  few,  if  any,  on  the  dorssil  and  anal  fins;  dorsal  spin^?'^ 
mostly  12,  strong;  gill-rakers  feeble ;  caudal  forked.     Species  numeron-"* 
in  all  warm  seas;  the  range  of  variation  in  form  is  very  great  in  this 
genus,     (rw/jt/jt,  operculum;  oa/rwc,  rough.) 

a.  Out<-'r  teeth  considerably  enlarged,  canine. like.     {Conodon*  C.  &  V.) 

Se.'l.  p.  nobilis  (L.)  J.  &  G. 

Body  with  8  yellowish  brown  cross-bands;  dorsal  spines  silvery. 
Form  rather  slender;  the  head  conic,  somewhat  pointed,  the  lower  jaw 
l)rojecting;  mouth  moderate,  low,  oblique;  a  series  of  short,  stout  canines 
outside  the  usual  band  of  villiform  teeth ;  preopen^le  strongly  serrate, 
with  two  spinous  teeth  at  the  angle,  the  teeth  behind  directed  upward: 
chin  with  a  central  groove;  pectorals  narrow,  not  reaching  as  far  as  tips 
of  ventrals,  about  to  vent ;  second  anal  spine  very  long  and  strong, 
higher  than  the  soft  rays;  caudal  almost  truncate.    Air-bladder  with 


ri 


*  Cuvier  4&  Valenciennes,  Hist.  Nat.  Poiss.  v,  156:  tyi>e  Conodon  antitt€Lnu9  C.  &  V.= 
SrAcena plumieri  BiQch..     (^oko$,  cone;  odea f,  tooth.) 
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t ^o  short  horns  in  front.     D.  XII,  13 ;  A.  Ill,  7 ;  scales  6-54-13.    West 
Indies,  north  to  Texas. 

(^J'ercanobilis  L.  Syst.  Nat.:  Scicena  plumieri  Bloch,  Ichth.  vl,  66,  taf.  306:  Conodon 
plumnieri  Giinther,  i,  304:  Conodon  antillanua  Cuv.  &  Vul.  v,  156.) 

Oater  teeth  moderately  enlarged,  not  canine-like. 
b.  Anal  spines  graduated.    (Orthopristis*  Girard.) 


\  P«  falvomaciilatiis  (Mitchill)  J.  &  G. — Sailor's  Choice;  Hog-fish. 

Jji^ht  brown,  silvery  below;  sides  with  numerous  orange-colored  and 

yellow  spots ;  those  above  the  lateral  line  in  oblique  series,  those  below 

in   horizontal  rows ;  vertical  fins  with  similar  spots ;  head  bluish,  with 

yellow  spots;  angle  of  mouth  and  gill-membranes  with  orange.    Body 

oblong,  compressed,  not  much  elevated.     Head  long.     Snout  conic. 

Moiit.h  low  and  small,  the  maxillary  barely  reaching  to  the  nostrils. 

Outer  teeth  slender  and  rather  short.     Eye  high,  4J  in  head,  nearly 

mid^^ay  in  its  length,  its  diameter  §  depth  of  the  broad  preorbital. 

I^i^sal  and  anal  entirely  naked,  with  a  sheath  of  scales  at  base;  anterior 

spii^es  of  dorsal  higher  than  the  posterior,  which  are  lower  than  the  soft 

i^yis  9  anal  spines  short,  graduated ;  pectoral  moderate,  reaching  past 

^Uei  of  veutrals;  caudal  forked,  the  upper  lobe  the  longer.    Head  3^; 

d^pth  3.    D.  XII,  16;  A.  Ill,  12 ;  Lat.  1.  75;  pyloric  coeca  6.    L.  1  foot. 

-Atlantic  coast,  from  New  York  southward;  a  food-fish  of  some  import- 

(^Labrus  fnlvomaculaius  Mitch.  Trans.  Lit.  &.  Phil.  Soc.  N.  Y.  i,  406,  1815:  Ilannulon 
f*^^^M>maculatum  DeKay,  New  York  Fauna,  Fish.  84 :  Pristipoma  fulvomaculatum  Giln- 
^li«r,  i,  301:  Pristipoma  fulcomaculatum  Holbrook,  Ich.  S.  Car.  157.) 

Ms.  P.  fasciatus  (Cuv.  <&  Val.)  J.  <&  G. 

Sides  with  irregular  dark  cross-bars;  a  dark  streak  on  the  upper  half 
of  the  operculum,  extending  on  the  sides;  dorsal  fin  with  two  or  three 
series  of  rounded  brown  spots.  Eye  5  in  head.  Dorsal  fin  nearly  even, 
its  spines  rather  slender;  caudal  emarginate;  third  anal  spine  thinner 
and  longer  than  the  second.  Head  3;  depth  3.  D;  XII,  16;  A.  Ill, 
13;  Lat.  1.  75;  coeca  G.    Gulf  of  Mexico,  north  to  Louisiana.    {OUntJier,) 

(FrisHpoma  fasciatum  Cuv.  &  Val.  v,  285:  Pristipoma  fasciaium  GUnther,  1,  301.) 
M.  Second  anal  spine  larger  than  third.    (Pomadasys.) 
Stf#*  P«  davidsoni  (St^indachner)  J.  &.  G. — Sargo. 

Grayish  silvery,  dark  above,  with  many  dark  points;  a  very  distinct 
black  cross- band  on  back  and  sides,  from  between  the  fifth  and  seventli 

• . 

*OiTsrd,  U.  S.  Mox.  Bound.  Snrv.  Ichth.  1859,  15:  typo  OrthoprUUs  duplex  Gtd.  = 
TuirmfiUvowMoulattts  Mitch.    (opOoif  erect;  npidriif  saw.) 
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dorsal  spiues  to  opposite  the  lower  edge  of  the  pectoral;  edge  of  opercle 
and  base  of  pectoral  black;  fins  otherwise  dull  yellowish.  Bod^*  ovate, 
compressed,  much  elevated;  a  regular  and  steep  curve  from  snout  to 
dorsal.  Mouth  small,  terminal ;  maxillary  not  reaching  front  of  eye. 
Preorbital  about  as  wide  as  eye,  which  is  4  in  head.  Oater  teeth  dis- 
tant, little  enlarged.  Gill-rakers  moderate.  Membranes  of  dorsal  and 
anal  somewhat  scaly;  dorsal  fin  deeply  emarginate;  second  anal  spine 
longer  and  stronger  than  third;  pectoral  long,  reaching  vent;  caudal 
forked,  the  upper  lobe  the  longer.  Ilead  3|;  depth  2 J.  D.  XII,  14; 
A.  Ill,  10;  scales  10-56-22.  L.  12  inches.  Pacific  coast^  from  Santa 
Barbara  Islands  southward. 

(Pristipoma  davidaoni  Steiudachner,  Ichthyol.  Beitruge,  iii,  6,  1875.) 

870.  P.  virginicus  (Linu.)  J.  <&  G. 

Golden  olive  above,  silvery  below,  a  dusky  oblique  bar  running  from 
nape  forward  through  eye,  and  another  running  Vertically  downwards 
from  begimiiug  of  dorsal;  behind  this  are  several  narrow  longitudinal 
stripes  of  bright  light  blue  edged  above  and  below  with  black.  Body 
ovoid,  compressed,  and  much  elevated.  Profile  very  steep.  Mouth 
small,  oblique ;  maxillary  scarcely  reaching  front  of  orbit;  outer  teeth 
rather  strong.  Eyes  rather  Jarge.  Second  anal  spine  very  strong, 
longer  than  soft  rays;  pectoral  long,  reaching  anal.  Head  3^ ;  depth  *J\. 
D.  XII,  17;  A.  Ill,  9.  South  Atlantic  coast  of  United  States  to  Lower 
California. 

{Sparu8  rin/iniciiM  Linn.  Syst.  Nat. :  Prifiiipoma  rirginicum  Giinther,  i,  2?^r?:  AHtttotrr- 
mita  cirginiruH  (iill,  Proc.  Acad.  Nat.  Sci.  I'liilu.  18()1,  106:  AntHotremua  io'Niatu^  OiWf 
l»ioc.  Acad.  Nat.  Sci.  Pbila.  ItiOl,  107.) 

871.  P.  bilineatus  (C.  &  V.)  J.  &  G. 

Body  rather  dee[) ;  snout  obtuse,  shorter  than  eye,  which  is  one-thinl 
length  of  head;  mouth  narrow,  the  maxillary  reaching  front  of  eye; 
])reopercle  serrulate,  the  teeth  at  the  angle  stronger;  dorsal  spines 
strong,  the  third  spine  longest,  half  length  of  hea4l ;  second  anal  spine 
extremely  strong,  much  longer  than  dorsal  spines;  vertical  fin^  scaly 
half  their  heigiit ;  caudal  emarginate.  Two  i)arallel  brown  bands  on 
each  wide,  one  above  the  lateral  line,  the  other  from  the  e3'e  to  a  brown 
spot  at  the  root  of  the  caudal;  adults  becoming  uniform  in  color;  fins 
blackish.  Head  83  (in  total,  with  caudal) ;  depth  2§.  D.  XII,  17;  A. 
111,8;  scales  9-50-14.  {Giinther,)  Tropical  America,  on  both  coasts, 
north  to  San  Diego. 

{Prifftipoma  biUniaium  and  mclanopterum  Cuv.  &  Val.  v,  271,273;  Pri$tipoma  mrfAM- 
optcrum  GUutlier,  i,  2c^:  PrtHilpoma  melanoxAerum  8teiud.  Icbth.  Beitr.  viii,  5,  ltJ79.) 
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9§4.— DIABASIS  Desmarest. 

Red  Mouths. 

{Hamulon  Cuvier.) 
(I>e8mare8ty  Premiere  Decade  IcLth.  (1818):  type  Z>ia&a«t«j)arra;  Desm.) 

Body  oblong,  usually  more  or  less  elevated;  mouth  wide,  tbe  maxillary 
very  long,  reaching  usually  to  below  the  eye,  its  tip  extending  to  the 
X>08terior  end  of  the  preorbital ;  no  teeth  on  vomer  or  palatines ;  teeth 
of  the  jaws  conical,  the  outer  series  stronger,  curved ;  lips  and  inside  of 
the  mouth  commonly  bright  red  in  life;  soft  parts  of  the  vertical  fins 
completely  covered  with  scales ;  a  marked  angle  formed  at  the  junction 
of  the  spinous  and  soft  parts  of  the  dorsal ;  second  anal  spine  enlarged, 
generally  larger  and  longer  than  the  third;  caudal  forked.  Species 
very  numerous.    {dtd^Saaiq^  a  crossing;  the  allusion  not  evident.) 

*  Sides  of  the  Lea^l  with  blue  stripes. 

S79*  D.  formosus  (L.)  J.  Sl  G,— Black  Grunts, 

Brownish  above,  sides  lighter;  top  and  sides  of  head  with  very  many 
(12  or  more)  narrow  wavy  longitudinal  lines  of  dark  blue,  whicli  do  not 
extend  on  the  trunk  ;  G  or  more  of  them  on  preorbital ;  fins  dusky,  with 
a  more  or  less  apparent  bluish  tint ;  a  red  blotch  at  angle  of  mouth,  ex- 
tending forward  on  lower  lip.  Body  oblong,  compressed  and  elevated, 
highest  at  origin  of  dorsal  fin ;  profile  very  convex  to  front  of  eye, 
where  the  long,  compressed  snout  forms  an  angle  with  it.  Eye  posterior 
and  high  up ;  2  in  snout,  4  in  head.  Mouth  large ;  maxillary  reaching 
front  of  orbit.  Snout  with  a  few  scattereil  scales.  Second  anal  spine 
much  enlarged.  Head  2f ;  depth  2%.  D.  XII,  17 ;  A.  Ill,  9 ;  Lat.  1.  oo. 
South  Atlantic  coast  of  the  United  States  and  southward. 

{Perca  formosa  Linn.  Syst.  Nat.:  llannulan formosum  Giinther  i,  305:  JJwmulon  arcur 
aimm  Cuv.  <&  Vul.  ix,  481:  Ecemulon  arvuai um  Holhrookf  Icli.  S.  C.  1860,  124.) 

••  Sides  of  head  without  blue  stripes. 
a.  Body  uot  striped. 

S78«  D.  ctarysopteras  (Linn.)  J.  &  G. 

Light  brown  above ;  sides  brilliantly  silvery ;  mouth  red  posteriorly, 
white  in  front.  Body  with  general  form  of  preceding,  but  the  back  less 
elevated,  the  profile  being  nearly  straight.  Scales  of  the  pectoral  region 
not  larger  than  the  others.  Head  2J;  depth  2^.  D.  XIII,  14;  A.  Ill, 
10;  Lat.  1.  about  55.    {Holbrook.)  West  Indies,  north  to  South  Carolina. 

(Perca  chrysoptera  Linu.  Syst.  Nat. :  Hasmulon  ckrysopterum  GUnthor,  i,313:  Hcemulon 
chrp$opterum  Holbrook,  Ich.  B.C.  1860,121.) 

am  Body  striped  or  bauded. 
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874.  D.  fremebundas  (Goode  &  Bean)  J.  &  G. 
Pale,  with  a  pair  of  bands  as  broad  as  the  pupil  extending  from  the 

snout,  where  they  unite,  following  the  dorsal  line  at  a  distance  about 
equal  to  their  own  width,  and  connecting  with  the  same  at  the  end  o( 
the  base  of  the  second  dorsal,  where  they  reunite  5  a  second  broad  pur 
of  bands  extending  from  the  snout  through  the  middle  of  the  eye,  in  a 
straight  line  below  the  lateral  line  to  the  base  of  the  caudal;  traces (m 
the  head  of  a  pair  of  narrower  bands  between  the  two  other  pain;  a 
single  stripe  on  the  mesial  line  of  the  body,  from  a  point  in  advance  of 
the  eyes  to  the  region  of  the  dorsal ;  a  very  prominent  blotch  at  base  of 
caudal  fin;  maxillary  extending  beyond  front  of  orbit ;  dorsal  fin  mod- 
erately notched,  the  fourth  spine  the  longest ;  second  anal  spine  very 
strong  and  longer  than  the  fourth  dorsal  spine,  also  longer  than  the 
third  anal  spine;   scales  very  large,  irregularly  arranged.    Head  3; 
depth  3.     D.  XI,  I,  15;  A.  Ill,  8;  L.  lat.  50;  L.  transv.  iV     {Ooode 
<£•  Bean,)    Clear  AVater  Harbor,  Florida, 

(Hcemulon  fremcbundum  Goode  <&  Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  340,  1879.) 

875.  D.  trivittatus  (Bloch  <&  Scbn.)  J.  &  G,—  Whit€  Grunt. 

Greenish  olive,  sides  with  about  4  distinct  brownish  or  yellowish 
longitudinal  streaks  running  up  on  sides  of  head;  the  two  middle  ones 
broader  and  golden,  running  from  the  eye  and  muzzle  l>elow  the  lateral 
line;  lips  and  mouth  brilliant  red;  dorsal  and  caudal  fins  grayish  brown. 
Body  rather  elongate,  fusiform,  compressed  and  but  little  elevated ;  snout 
sharp;  mouth  moderate,  somewhat  oblique,  the  narrow  maxillary  reach- 
ing beyond  front  of  orbit;  eye  as  long  as  snout;  second  and  third  anal 
spines  of  nearly  equal  length,  the  second  the  stronger.  Head  3J  ;  depth 
3J.  D.  XIII,  14 ;  A.  Ill,  8 ;  Lat.  1.  70.  South  Atlantic  coaiit  of  United 
States  and  southward;  well  distinguished  from  the  other  American 
species  by  its  slender  form. 

{Grammistestririttatus  BlocU  &  Schneider,  IHOl,  188:  Serranu/* cnpeunalj'icht.  Borl.Al>- 
haiull.  1820,  28"^:  Jfwmulon  quadriUneatum  Giiutber,  i,31G :  Ilccmylum  cajteuna  Goode, 
Ball.  U.  S.  Nat.  Mus.  v,  53.) 

985.— I.OBOTES  Ciivicr. 

(Cuvier,  R^gne  Anim.  ed.  2,  ii,  1829:    typo  Lohotcs  erate  CvLvieT  =^ Holocentrnt  #ifn- 

namvnHia  Bloeb.) 

Body  oblong,  compressed  and  elevated,  covered  with  moilerate-sized, 
weakly  ctenoid  scales;  profile  of  head  concave,  the  snout  prominent; 
mouth  moderate,  oblique,  with  thick  lips ;  upper  jaw  very  protractile, 
the  lower  the  longer;  jaws  with  narrow  bands  of  villiform  teeth,  in 
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front  of  wliicli  is  a  row  of  larger  conical  teotli  directed  backward ;  no 
^i^^th  on  vomer  or  palatines;  preorbital  narrower  than  eye;  preopercle 

« 

strongly  serrate.    Branchiostegals  6.    Dorsal  fin  continuous,  with  12 

opines  which  may  be  depressed  in  a  shallow  groove;  soft  rays  of  dor- 

^  and  anal  fins  elevated;  anal  spines  graduated;  bases  of  soft  dorsal 

i^d  anal  thickened  and  scaly;  caudal  rounded.    Air-bladder  present. 

Pyloric  coeca  3;  vertebrae  13  +  11.     {XopoTs^,  lobed;  the  soft  parts  of 

dorsal,  anal,  and  caudal  said  to  resemble  one  threelobed  fin.) 

876.  Ij«  sarinamensis  (Blooh)  CiiviGT.^Flasher, 
Blackish  above,  becoming  silvery-gray  on  the  sides;  often  blotched 

and    tinged  with  yellow;    fins  dusky  gray,  sometimes  with  yellow. 

Head  small.  Profile  from  dorsal  to  occiput  strongly  convex,  from  occi- 
pnt  to  snout  concave;  maxillary  reaching  beyond  middle  of  orbit. 
Scales  around  eye  very  small,  those  on  opercle  large.  Eye  small, 
Qiuch  shorter  than  snout.  Pectorals  shorter  than  ventrals,  which  do 
not  reiich  vent;  soft  dorsal  higher  than  the  spinous  portion.  Head  3; 
depth  2J.  D.  XII,  16;  A.  Ill,  11;  L.  lat.  47.  A  large  fish,  reaching  a 
length  of  from  2  to  3  feet,  and  found  in  all  warm  seas;  north  on  our 
coast  to  Cape  Cod. 

(^Holocenirue  surinamensvi  Bloch  Sc  Schneider,  1801,  316:  Lohotes  auctorum  GUnther, 
i,  338;  Holbrook,  Icli.  S.  C.  I860,  169.) 

986.— SPA  BUS  Linnaeus. 
(PagelluSy  Chryeophrye  and  Pagnte  CvLvier ;  CaZamu«  Swainson.) 
(Linnsnns,  SyRt.  Nat. :  typo  Sparus  auratus  L.) 

Body  oblong  or  ovate,   compressed,  covered   with  moderate-sized 
scales.    Head  moderate.    Opercles  not  armed.    Cheeks  scaly.    Mouth 
rather  small,  terminal,  low.    Anterior  teeth  in  the  jaws  cardiform,  the 
outer  series  of  teeth  generally  enlarged,  sometimes  canine  like,  not  com- 
pressed.   Both  jaws  with  two  or  more  series  of  rounded  molar  teeth, 
which  are  sometimes  irregularly  mixed  with  slender. teeth;  no  teeth  on 
vomer  or  palatines.    Dorsal  rather  low,  the  spines,  11-13  in  number, 
depressible  in  a  groove;  anal  spines  moderate,  the  second  not  greatly 
developed.    Caudal  fin  forked.    Air-bladder  simple.    Gill-rakers  short. 
Branchiostegals  G.    Intestinal  canal  short.    Pyloric  coeca  few.    Carniv- 
orous fishes,  mostly  of  the  Atlantic.    (<r-d/?o?,  Sparus^  the  ancient  name; 
firom  ffT.aipm^  to  Struggle.) 

«.  Anterior  teeth  not  canine-like.    {PagelluB^  C.  &  V.) 

^Cayier  &,  Yalenciennea,  Hist.  Xat.  Poiss.  vi,  169,  1630:  type  Sjparus  erythrinus  L. 
(FromiM^  A  French  name  of  Sparus  erythrinus.) 
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877.  H.  milneri  (Goode  &  Bean)  J.  &  G. 

Dull  Hilv«ry  with  brown  cross-bands.     Form  of  Diplodiu  ar^yr«p«. 
DisuiHitcr  of  eye  equalling  length  of  opercle;  eye  aboat  4  in  head,  lew 
than  1^  ill  Hnout.    Preorbital  nearly  as  high  as  long,  with  the  edge  neaily 
Ktraight.    Five  series  of  scales  between  the  preorbital  and  angle  of  pie- 
opc^rcle.    Tliree  scries  of  molars  in  the  upper  jaw,  two  in  the  lower; 
front  ti^vth  not  described.    Head  3J;  depth  2J.    D.  XII,  12;  A.  Ill,  10-, 
L.  hit.  4S;  I  J.  tmnav.  -^^.    (Ooode  &  Bean.)    Charlotte  Harbor,  Fla, 

(PaffelluM  mUReri  Goude  <&  Bean,  Proc.  U.  S.  Nat.  Mus.  ii,  134,  1879.) 

aa.  Ant^^rior  tooth  canine-like. 

b.  Molar  toeth  abovu  iu  two  series.    (PagruB*  Cuvier.) 

H7H,  N.  pnirras  L. 

Silvery;  back  rose-colored.  Upper  profile  of  the  head  parabolic:  an 
obtuse  proniiucnce  before  the  upper  anterior  angle  of  the  eye;  preor- 
bital a  third  higher  than  long,  with  an  incision  id  front.  Xo  procam- 
bent  dorsal  spine.  Dorsal  spines  not  elongate;  second  anal  spine 
stn>nger  but  not  longer  than  the  third,  one-fourth  the  length  of  the 
head;  jKHrtoral  elongate,  reaching  the  fourth  soft  ray  of  the  aoal.  Eye 
Iji  in  iutenirbital  space;  1%  in  snout.  Ilead  3:  depth  2}.  D.  XII,  10; 
A.  Ill,  S:  si'alcs  (UolMG.  Meiliterranean  Sea  and  neighboring  waters: 
occasional  ou  our  South  Atlantic  and  (rulf  coasts. 

{\.,  Syst.  N:i«^.:    Sj^ntu   anjenUMf   BUxli  «5t  S*lnifiilfr,   l*^.*!.   •271:    PaoruM    rmff^rit 
i;uuthor,  i.  4vKi:  AiyrM.*  aiytitttHs  G^hkIo  Jt  Btau.  Vrxn-.  U.  S.  Nai.  Mu*.  1*79.  i:«.} 

hllK  S,  chrysopit  h.—Ponhr. 

Color  uc.irlv  plain  dull  silverv:  axil  duskv:  ventrals  dark.  Back 
clcvatiHl:  head  lar^re  and  heavy:  eye  lar^e,  iilaee^l  high:  preorbiial 
very  larirc.  its  diameter  half  greater  than  that  of  eye:  iuierorbital  area 
very  convex.  Six  stri>n:x  conical  teeth  in  tnnit  of  upper  jaw,  ami  s  in 
lower:  aKnit  -  n>ws  of  molars,  the  inner  s^^ries  larger.  Five  rows  of 
scales  on  the  widest  ]nirt  of  the  ihitk,  4  ou  the  intt-ropercle:  breast 
scales  lar.:e,  A  pnvumlHMit  spine  btlV»re  the  dorsal:  dorsal  spines 
rather  hi;:h:  s^vond  and  thinl  anal  seines  aNn:i  r«]na]:  cdindal  forked; 
ptvtoral  lo:i  J  and  falcate,  reaching:  :hc  lasi  a:ial  sj^ict-:  vrn»raL>  moder- 
ate. lUaa  >:  drpih  2;.  1>.  Xlll.  11':  A.  IIL  11:  La:.  L  Cd  Si»mh 
ATianiii  c.vis::  ai»u:jdant:  l«»:i^  overUvktM  l»y  na:arAli>tA.  Lately  n?- 
dis<Wcrt>!  l^v  Mr,  K.  K.  E;irll. 

.S;.tf-^f  ..» ",..i.  r.m  1,   Sv>.7.  Na;,;  Ci\Kxie  M>> 


88.   SPARID^ — ^DIPLODUS.  557 

^M.  8.  acDieatas  (C.  &  V.)  Gill.    • 

Silvery;  reddish  on  the  sides,  with  golden  longitudinal  streaks;  dor- 
^  and  anal  fins  reddish,  ventrals  red.  Pectoral  elongate.  Limb  of 
preopercle  scaly.  Molar  teeth  small,  in  two*  series  in  the  upper  jaw. 
Body  rather  elongate.  A  procumbent  spine  before  the  dorsal.  D.  XII, 
12;  A.  Ill,  12.    '{Cuvier  &  Valenciennes.)    Atlantic  coast  of  the  United 

States,  chiefly  southward ;  rare ;  a  doubtful  species,  perhaps  the  same 

as  the  preceding  or  the  next. 

(Chrif9ophry8  aculeata  Cav.  &,  Val.  vi,  137:  Chrysophrys  aouleatua  QUnther,  i,  496.) 

9§7.— DIPliODirS  Rafinesqne. 
{Sargus  Cavier,  1817;  preoccupied  in  Entomology.) 
(tRafineaqne,  Indice  Ittiologia  Siciliana,  1810,  54:  type  Spanta  annularia  L.) 

Body  oblong  or  ovate,  more  or  less  compressed,  the  back  often  ele- 
Tated.  Mouth  rather  small,  terminal,  low.  Incisors  broad  or  narrow, 
trancate,  entire  or  more  or  less  emarginate,  sometimes  serrate  in  the 
yonng ;  a  series  of  smaller  teeth  behind  them.  Molar  teeth  mostly  in  2 
or  3  rows.  !N"o  teeth  on  vomer  or  palatines.  Scales  moderate.  Dorsal 
spines  mostly  12,  strong,  depressible  in  a  groove.  Procumbent  dorsal 
spine  present  or  absent;  anal  spines  rather  strong.  Caudal  fin  forked. 
Gill-rakers  short  and  slender.  Branchiostegals  6.  Intestinal  canal  short. 
Pyloric  cceca  few.  Carnivorous  species ;  abundant  in  the  Atlantic,  many 
of  them  highly  valued  as  food,  (^e-^woc,  double ;  o'^oy?,  tooth;  the  teeth 
of  two  sorts.) 

a.  Incisor  teeth  very  narrow,  entire.    {fStenotomu8t  Gill.) 
991*  !>•  ar^ryrops  (L.)  J.  &  G. — Scup;  Scuppaug;  Pargee, 

Brownish,  somewhat  silvery  below,  everywhere  with  bright  reflec- 
tions, but  without  distinct  markings  in  the  adult;  soft  parts  of  ver- 
tical fins  somewhat  mottled  with  dark;  young  faintly  barred;  axil 
dasky.  Body  ovate,  compressed,  the  back  elevated,  the  axis  of  the 
body  near  the  middle  of  its  depth'.  Head  deep.  Eye  narrower  than 
the  preorbital.  Mouth  small,  terminal,  the  maxillary  extending  to 
opposite  the  posterior  nostrils.    Incisor  teeth  very  narrow,  almost  cou- 


sin three  series  according  to  C.  &  V.  The  original  type  is  now  lost,  bnt  a  memo- 
nudum  by  Aag.  Dumdril,  preserved  in  the  Museum  at  Paris,  states  that  the  specimen 
waft  a  **Pagrua*^  (with  two  rows  of  molars),  and  not  a  '*  Chrysophrys"  (with  three). 

f  VI.  Qeu.  DipJodus,  Una  sola  ala  dorsale  principando  vicino  al  capo,  nn  apeiidice 
aqiUHiioea  vicino  ad  ogni  aia  toracina.  Oaserv.  Contiene  il  Sparua  annularia  di  Linneo, 
ed  4f«  vmriegatua  di  Lac^p^de/'    (Raflneaque,) 

tOillf  Caoftdian  Naturalist,  August,  1865:  type  Sparua  argyropa  L.  (drerS^f  nar- 
mwi  rofioif  eatting.) 
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ical ;  molars  in  two  rows  above.  Checks  short  and  deep  with  4  rows 
of  scales.  A  procumbent  spine  in  front  of  the  dorsal.  Third  dorsal 
spine  elevated,  often  somewhat  filamentous.  Pectorals  moderate,  reach- 
ing front  of  anal,  ventrals  a  little  lurther ;  second  anal  spine  a  little  the 
longest.  Head  3J ;  depth  2.  D.  XII,  12 ;  A.  Ill,  11.  Scales  8-49-l«; 
L.  12  inches.    Cape  Cod  to  Florida ;  abundant ;  a  valuable  food-fish. 

{Sparits  argyrops  L.  Syst.  Nat. :  Pagrus  argyropa  Cnv.  &.  Val.  vi,  164:  Pagnu  argyr- 
opa  Holbrook,  Icb.  S.  Car.  174 :  Pagrua  argyropa  Giinther,  i,  472:  Sargms  awtbamiU  Giin- 
tlier,  iy  449:  Stenotomua  argyropa  Gill,  aiid  of  most  late  Americau  writeib.) 

aa.  Incisor  teeth  broad. 

&.  Incisor  teeth  emarginate ;  procnmbeut  dorsal  spine  present.     {Lagadom  *  Hol- 
hrook.) 

§§2.  D.  rhomboides  (L.)  J.  &  O.—Pin-fiah;  Bream. 

Brownish,  white  below ;  sides  of  head  and  body  with  horizontal  stripes 
of  light  blue  and  golden ;  G  or  7  very  faint  darker  vertical  band«, 
disappearing  with  age;  vertical  fins  yellowish,  with  blaish  stripes;  a 
dark  axillary  spot.  Body  ovate,  elliptical,  compressed^  and  somewhat 
elevated,  the  axis  of  the  body  near  the  middle  of  its  depth ;  snout  abont 
in  the  axis.  Head  rather  sharp.  Mouth  small,  the  upper  jaw  more 
freely  protractile  than  usual.  Molars  in  two  series ;  anterior  incisors 
each  deeply  notched.  Cheeks  with  5  or  6  rows  of  scales ;  scales  on 
breast  little  reduced  in  size.  A  procumbent  spine  before  the  dorsal  fin; 
dorsal  si»inos  high,  much  higher  than  the  soft  rays,  the  fourth  lii;>:he8t: 
second  anal  spine  little  larger  or  longer  than  the  thinl ;  i>ectorals  as 
long  as  head;  ventrals  moderate.  Head  3^;  depth  2^.  1).  XII,  11; 
A.  Ill,  11  ;  scales  S-GO-18.  L.  1-  inches.  New  Jersey  to  Texas ;  abun- 
dant southward. 

{Sparut<  rhomboldeft  Linn.  Syst.  Nat.:  Sargua  rhomhoidea  Cnv.  &  Val.  vi,  68:  Sargua 
rJwmbuidcs  CiiiuthtT,  i,  -147:  Lagodon  rhomhoidtn  Holbn>ok,  leh.  S.  Car.  IdCMi,  59.) 

aa.  Incisors  entire  in  the  adnit;  emarginate  or  serrate  in  the  young. 
b.  A  procumbent  si>iuc  before  the  (lon>4il  tin.     {Jrvhoaarguai  GiU.) 

§83.  D.  probatoeeplialas  (Walb.)  J.  &  G.—Sheepahead, 

Grayish,  with  about  8  vertical  black  bands,  which  are  about  as 
broad  as  the  interspaces;  dorsal  dusky;  ventral  and  anal  black; 
base  of  pectoral  dusky.  Body  robust,  becoming  very  deep  with  age, 
the  back  comjjressed  and  elevated:  axis  of  tlie  body  below  the  middle 
of  the  depth;  snout  entirely  below  axis  of  body;  profile  verj*  steep; 


*Holbn>ok,  Ich.  S.  Car.  ed.  i,  r>(»,  lAVJ:  type  5j>ari(«  rhomhoideth,  {Xayoaf,  han; 
a)6Mr,  to<»th.) 

tGill,   Canadian  Naturalist ,   August,   l^»r> :    type    SparuM  prpkttioe^fkahu  Waibi 
{dfjxov,  ruler;  6dpyo?,  Sargus,  from  its  preuminence  in  sizA  and  TalBa») 
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preorbital  broad.  Mouth  low,  hoiizontal ;  incisors  broad,  serrated  in 
the  young,  then  becoming  emarginate  and  finally  entire.  Cheeks  with 
6  rows  of  scales;  scales  on  breast  very  small,  crowied.  Dorsal  spines 
very  strong,  higher  than  the  soft  rays,  the  last  considerably  shortened, 
BO  that  the  outline  of  the  fin  is  emarginate ;  second  anal  spine  very 
stroDg,  nearly  as  long  as  the  snout  and  eye ;  pectoral  very  long,  reach- 
ing past  the  front  of  the  anal;  ventrals  reaching  vent.  Head  3^;  dei)th 
Ig.  D.  XII,  12;  A.  Ill,  10;  scales  7-45-16.  L.  30  inches.  Cape  Cod 
to  Texas ;  abundant ;  the  largest  member  of  the  genus,  and  one  of  our 
most  valued  food-fishes. 

{Sparus  probatocephalus  Walbaum,  Artedi,  Pise.  1792,  295:  Sargiis  ovia  Mitchill, 
Trans.  Lit.  &  Phil.  Soc.  N.  T.  i,  39*2,  1814:  Sargus  ovia  Cuv.  <&  Val.  vi,  53:  Sargua  ovia 
Holbrooky  Ich.  S.  Car.  I860,  54 ;  GUather,  i,  447 :  Archoaargua  probaiocephalua  Gill,  and 
of  moot  late  American  writers.) 

M.  No  procambent  spine  before  the  dorsal  fin.    (Diplodua.) 


t.  D.  holbrooki  (Bean)  J.  &,  Q.—Bream, 

Dull  silvery,  without  cross-bands;  dorsal,  caudal,  anal,  ventrals, 
axil,  and  edge  of  opercle  dusky;  a  black  blotch  on  caudal  peduncle 
above.  Body  ovate,  not  elevated,  compressed,  the  axis  of  the  body 
below  the  middle  of  its  depth.  Eight  incisors  in  each  jaw;  three  rows 
of  molars  above,  two  below.  Pectoral  3  in  length ;  second  anal  s])iiie 
longest.  Head  3 J;  depth  2J.  D.  XII,  14;  A.  Ill,  13;  scales  8-61-16. 
I/.  12  inches.  Charleston,  S.  C.  (Bean,)  (Possibly  the  adult  form  of 
the  next.) 

{Sargua  hoWrooki  Bean,  Forest  and  Stream,  June  13,  1878,  and  in  Proc.  U.  S.  Nat. 
Mua.  1878,  198. ) 

S8(l.  D.  caiidiniacnla  (Poey)  J.  &  Q.—SpoMailed  Pin-fiah, 

Silvery,  with  bright  reflections;  about  8  very  narrow  dark  vertical 
bands;  a  very  dit^tinct  black  bar  on  back  and  sides  of  caudal  peduncle; 
shining  streaks  and  dark  2)unctulations  along  the  rows  of  scales ;  ven- 
trals and  anal  mottled  with  dusky;  edge  of  opercle  du^Jky;  axil  dark. 
Body  ovate,  compressed,  very  deep.  Dorsal  and  ventral  outlines  both 
strongly  arched,  the  axis  of  the  body  at  about  the  middle  of  the  depth, 
the  back  steeply  elevated  behind  the  nape.  Maxillary  not  reaching 
the  eye,  which  is  3  in  head.  Caudal  peduncle  short  and  slender,  about 
as  deep  as  long.  Cheeks  with  3  rows  of  scales;  interopercle  broad, 
with  3  distinct  rows  of  scales;  scales  on  breast  not  much  reduced. 
Month  very  small,  terminal.  Incisors  broad,  entire.  Spines  mo<lerate, 
I  of  the  dorsal  higher  than  the  soft  rays;  second  anal  spine  longest; 
I  long)  reaching  to  anal;  ventrals  reaching  to  vent    Head  3^^ 
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depth  2.    D.  XII,  14;  A.  Ill,  13;  scales  6-63-14.    K  6  inches.   Kortli 
Carolina  to  Cuba;  abundant  at  Beaufort,  N.  C. 

(Sargua  caudimacula  Pocy,  Memoria8y  ii,  198,  1858:  Sargus  kolbroM  Jordan  &6U- 
bort,  Proc.  U.  8.  Nat.  Mus.  1878,  379 ;  not  of  Bean.)  . 

9§8.— GIREIiliA  Gray. 

(Camarina  Ayres.) 
(Gray,  Illnstr.  Ind.  Zool.  1838:  type  Girella  punctata  Gray.) 

Body  oblong-ovate,  compressed,  covered  with  rather  large  scales. 
Mouth  small,  with  a  series  of  flat,  tricuspid,  movable  incisors,  behind 
which  is  a  broad  band  of  similar  smaller  ones;  no  molar  teeth;  no 
teeth  on  vomer  or  tongue.  Cheeks  with  very  small  scales;  opeides 
and  top  of  head  chiefly  naked.  Dorsal  fln  rather  low,  with  about  14 
spines,  on  the  bases  of  which  the  scales  extend,  forming  an  imperfect 
sheath;  no  groove  at  base  of  dorsal;  no  procumbent  dorsal  spine;  anal 
spines  small,  graduated ;  caudal  lunate.  Air-bladder  divided  into  two 
posterior  horns.  Pyloric  ca^ca  numerous;  intestinal  canal  elongate; 
peritoneum  black.  Herbivorous.  Pacific  Ocean.  (A  latinizaticm  of  the 
French  ^'CrirelU^z^  Julia.) 

8§6.  G.  uigrricans  (Ayres)  GWL— Blue-fish. 

Dusky  green,  paler  below;  young  with  a  large  yellowish  spot  on 
each  side  of  the  dorsal  fin.  Body  oval,  compressed,  with  very  deep 
caudal  peduncle;  snout  thick,  its  profile  evenly  rounded;  inouth 
small,  subinferior,  low,  nearly  horizontal;  maxillary  reaching  nearly  to 
front  of  orbit;  a  minute  pat^li  of  palatine  teeth;  i)reopercle  minutely 
serrulate  at  its  angle ;  preorbital  as  broad  as  eye.  Gill-nikers  numerous, 
rather  long.  Scales  firm,  weakly  ctenoid,  those  on  thorax  and  front  of 
back  smaller.  Dorsal  spines  lower  than  the  soft  rays;  anal  higher  than 
soft  dorsal,  similar  to  it;  caudal  emaiginate;  pectorals  short  and  broaA 
not  reaching  vent;  ventrals  short.  ITead  4;  depth  2 J.  D.  XIV,  14;  A. 
Ill,  12;  Lat.  1.  50.  L.  12  inches.  Coast  of  California,  from  Monterey 
southward,  abundant  in  rocky  places,  feeding  on  sea-weed. 

(Camarlna  nUfricanfi  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  IHCO,  81:  Girella  dorMMcnh 
Gill,  Proc.  Acatl.  Nat.  Sci.  Phila.  18G2,  244.) 


289.— PIITIELEPTERIJS  Lac<5p^de. 
(Lac^^pbde,  Hist.  Nat.  Poiss.  iv,  429,  1802:  type  Pinulcpterus  hosci,  Lac^p<^de.) 

Body  regularly  ovate,  moderately  compressed;  head  short,  with 
blunt  snout;  eye  large;  mouth  small,  horizontal;  maxillary  btf^ 
reaching  front  of  eye;  both  jaws  with  a  single  series  of  ratber 
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osely  lanceolate  incisors,  implanted  with  compressed  nsually  conspic- 
iS  roots  posteriorly ;  behind  these  a  narrow  band  of  villiform  teeth :  fine 
th  on  vomer,  palatines,  and  tongne.  Branchiostegals  7 ;  gill-rakers 
g.  Preopercle  obsoletely  serrate;  preorbital  narrow,  covering  but 
le  of  the  maxillary.  Sqnamation  very  complete,  the  space  between 
[  aboat  the  eyes  being  the  only  naked  part ;  scales  smallish,  thick, 
loid,  60-70  in  the  lateral  line,  which  is  continuous;  similar  scales 
irely  covering  the  soft  parts  of  the  vertical  fins,  and  extending  up 
ihe  paired  fins.  Dorsal  fin  low,  with  about  11  spines,  which  are  depre s- 
.6  in  a  groove  of  scales;  the  fin  continuous,  but  the  last  spines 
y  8o  that  a  depression  occurs  between  the  two  parts  of  the  fin ;  the 
es  of  the  spinous  and  soft  parts  about  equal;  anal  similar  to  soft 
sal,  with  3  spines;  caudal  fin  forked;  pectoral  fins  small ;  ventrals 
1  behind  them.  Intestinal  canal  long.  Pyloric  coeca  usually  very 
nerons.  Species  numerous,  in  all  warm  seas.  Herbivorous.  {mfieXij<;j 
;  7ZT€puuj  fin.) 

loft  dorsal  and  anal  not  elevated^  the  latter  rather  short.    {Pimeltpterus.) 
y.  p.  Ibosci  Lac. 

Dusky,  with  series  of  light  stripes,  about  25  in  number,  following  the 
w%  of  scales ;  the  middle  part  of  each  scale  pale,  the  edge  dusky ; 
)  stripes  along  middle  of  body  much  broader  than  the  others,  the 
lies  along  the  back  and  belly  being  much  smaller ;  a  silvery  streak 
'Dg  the  preorbital.  Body  ovate,  somewhat  compressed.  Longest  dor- 
spine  one-fifth  the  height  of  the  body,  rather  higher  than  the  soft 
"iBl  and  nearly  equal  to  the  longest  ray  of  the  anal.  Horizontal  pro- 
B  of  the  teeth  not  much  longer  than  the  vertical.  Interorbital  space 
in  head ;  top  and  sides  of  head  finely  scaled ;  interorbital  region 
boos,  below  which  point  the  snout  is  truncate;  preopercle  weakly 
^late ;  gillrakers  long.  Soft  dorsal  and  anal  very  low ;  median  dorsal 
^es  highest;  second  anal  spine  highest ;  caudal  well  forked,  the  lower 
a  longest.  Head  4};  depth  2J.  D.  XII,  12;  A.  HI,  11;  scales  10- 
20;  vertebrae  9  +  16.  Massachusetts  to  Panama;  common  southward. 

-fVroa  eectuirix  L.  Syst.  Nat. :  PimelepterM  hoad  Lac^p^de,  Hist.  Nat.  Poiss.  iv,  429, 
:  P.  hosci  Cuv.  &  Val.  vii,  258:  P.  hoBoi  GUnther,  i,  497 :  Pimetepteriis  Jfavolineatua 
f,  Repert.  i,  319;  Poey,  Synopsis  Pise.  Cabens.  324^  1868..). 

Bull.  Nat.  Mus.  No.  16 36 
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dOO.— SCORPIS  Onyier  Sl  Valenciexmes. 

(Cavier  &  Valenciennes,  Hist.  Nat.  Poiss.  vlii,  503, 1631 :  tyx>e  SoorpUgeargkiutu  Cor.  A 

Val.) 

Body  ovate  or  saborbicular^  covered  with  small,  firm,  ctenoid  acalee, 
which  also  cover  the  membranes  of  the  soft  parts  of  the  vertical  fins; 
mouth  small,  terminal,- horizontal ;  the  maxillary  narrow,  slipping  ander 
the  edge  of  the  rather  narrow  preorbital;  sides,  top  of  head  and 
jaws  closely  scaled ;  preopercle  entire  or  minutely  crennlate;  jawB  with 
broad  bands  of  slender  teeth;  those  in  the  outer  series  incistn^-like,* 
compressed,  narrow  and  lanceolate  in  form,  the  outer  surface  transversely 
convex,  the  inner  concave ;  the  other  teeth  of  the  jaws  are  similar,  bat 
grow  progressively  smaller  backward  toward  the  inside  of  the  month; 
incisors  without  conspicuous  roots  behind ;  all  the  teeth  are  somewhat 
movable,  as  in  Oirella;  no  molar  teeth;  vomer,  palatines,  and  tongne 
with  patches  of  minuce  villifonn  t^'.eth ;  gill-rakers  slender,  rather  long; 
dorsal  spines  low,  in  a  slight  groove,  al>ont  10  in  number ;  soft  part  of  the 
fin  elongate,  much  longer  than  the  spinous  part,  sometimes  folcate; 
anal  spines  small,  graduated,  the  soft  rays  numerous;  caudal  Innate; 
scales  thinnish,  adherent,  with  smaller  ones  intermixed;  pyloric  cceca 
extremely  numerous ;  air-bladder  small ;  branchiostegals  7.  Warm  seas» 
(ffxaf)'i^j  name  of  some  sea-fish;  from  axopKioq^  scorpion.) 

a.  Bo<ly  ovate;  iins  not  falcate.     {C<B9ioboma  Kaup  t) 
888«  S.  californiensis  Steindachner. — Medialuna, 

Blackish  above,  tinged  with  bluish ;  steel-blue  or  grayish  below,  some- 
what  mottled ;  sides  with  faint  oblique  vertical  lines  of  spots ;  flns  black- 
ish.   Body  elliptic-ovate,  its  outlines  regular;  head  bluntish,  rounded, 
strongly  convex;  maxillary  not  reaching  front  of  eye;  eye  small,  1| in 
snout,  5  in  head ;  middle  spines  of  dorsal  highest,  their  height  BCBiody 
greater  than  the  diameter  of  the  eye ;  soft  dorsal  low,  not  elevated  in 
front,  little  higher  than  the  spines ;  anal  low ;  caudal  lunate,  the  upper 
lobe  slightly  longer;  pectorals  short  and  narrow;  ventrals  rather  small 
Head  3§ ;  depth  24.    D.  IX,  I,  22 ;  A.  Ill,  19 ;  scales  d-o8-19.    L.  12 
inches.   Coast  of  California,  from  Point  Concepcion  southward;  a  hand- 
some fish,  of  considerable  value  as  food. 

(Sttindachncr,  Ichthyol.  Beitriigc,  iii,  19,  1875.) 


'  In  Scorj)i8  georgianuSf  the  type  of  the  genus,  the  outer  teeth  are  Mud  to  be 
Thk  is  prohahly  erroneous,  otherwise  our  species  does  not  belong  to  the 
tKaup;  Bleeker,  Systcma  Percanuu  ii,  11,  1675:  tyjte  ScarpU 
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Family  LXXXIX.— APOGONID^. 

Body  obloDg,  elevated,  covered  with  usually  large,  loose,  deciduous 
8caleB|  lYliich  are  striated  and  ctenoid  or  sometimes  cycloid;  cheeks 
scaly;  lateral  line  continuous;  cleft  of  mouth  wide,  oblique;  villi- 
form  teeth  on  jaws  and  vomer ;  canines  sometimes  present ;  preopercle 
commonly  with  a  double  ridge,  its  edge  entire  or  slightly  serrated; 
lower  pharyngeals  separate,  with  sharp  teeth ;  pseudobranchise  present ; 
brancbiostegals  6  or  7.  Dorsal  fins  well  separated,  the  first  with  6  or  7 
lathcr  strong  spines ;  anal  fin  short,  usually  with  2  spines ;  ventral  fins 
tboracic,  I,  5.  Fishes  mostly  of  the  Eastern  seas,  some  of  them  in  fresh 
watera.    Genera  about  10;  species  about  120. 

(iVroiito  part :  group  Apagonina  Gfinther,  i,  2*22-250.) 

■ 

Mm  Btmnchiostegals  7 ;  no  canines;  no  recnmbent  dorsal  spine;  palatine  teeth  present ; 
anal  spines  2.   (  Apoganina, ) 
hm  Lateral  line  commencing  at  the  head ;  preopercle  with  a  doable  ridge ;  teeth  on 
the  palatines Apogon,  291. 

991.— APOGON  Lac^pMe. 

King  of  the  Mullets. 

(AnUa  Grouow,  not  of  Linnaeus.) 

{'LBc6pMLef  Hist.  Nat.  Poiss.  iii»  411, 1802 :  type  Apogon  ruber  Lac.  =  Mullua  imherhis  L.  = 
Apogon  rex-muUorum  C.  &.  V.) 

Body  oblong,  compressed,  covered  with  very  large  ctenoid  scales. 
Lateral  line  continuous.  Head  large;  mouth  wide,  oblique,  the  max- 
illary extending  to  below  the  middle  of  the  large  eye ;  villiform  teeth 
on  jaws,  vomer,  and  palatines ;  no  canine  teeth ;  preopercle  with  a 
doable  ridge,  entire  or  somewhat  serrate ;  opercle  with  a  spine  behind. 
Oill-rakers  rather  long.  Dorsal  spines  6  or  7,  strong ;  second  dorsal 
remote,  short ;  anal  with  2  spines,  the  second  mnch  the  longer,  the 
soft  part  similar  to  the  soft  dorsal ;  pectorals  and  ventrals  moderate. 
{oKiAywyj  without  beard ;  thus  distinguished  from  the  bearded  mullet, 
Muttus.) 

«•  Edges  of  preopercle  sermlate ;  scales  very  large.    (Apogon,) 

SS9«  A*  ameriCRnas  Castelnan. 

Yiplaceons,  scales  all  with  dark  points ;  a  dark  spot  on  opercle.  Body 

comparatively  elongate,  little  elevated ;  jaws  equal ;  muzzle  short  5  eye 

large,  .3^  in  head ;  preopercle  very  finely  denticulated.    Second  dorsal 

^flfamtesti  as  high  as  the  third;  pectorals  nearly  reaching  anaL 
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Depth  3  ill  total.     Head  3J.     D.  VI-I,  9  5  A.  n,  8 ;  scales  3-25-«. 
(  Vaillant  &  Bocourt.)    West  Indies ;  accidental  at  Newport. 

(CastelnaU)  Anim.  Nouv.  Rares  Am^r.  du  Sad,  Poiss.  3;  Yaillant  &  Bocourt,  Miss.  Sci. 
au  Mex.  41 :  Apogonichthya  amerioanue  GUnther,  i,  247.) 

aa.  Edge  of  preopcrcle  entire ;  scales  comparatlyely  small.    (G/oMomia*  GUL) 

§90«  A.  pandionis  Goode  &  Bean. 

Color  nearly  plain  reddish,  the  body  and  iins  everywhere  speckled 
with  fine  dots.  Body  oblong,  not  elevated  nor  greatly  oompressed. 
Eye  very  large,  forming  nearly  half  the  length  of  the  side  of  the  head, 
much  greater  than  the  interorbital  space ;  maxillary  extending  to  oppo- 
site pupil  'y  preopercle  entire.  Gill-rakers  very  long  and  slender.  Mouth 
oblique,  but  not  nearly  vertical,  the  lower  jaw  projecting.  Fins  low; 
caudal  well  forked.  Head  4 ;  depth  4.  D.  YII-I,  9 ;  A.  II,  9 ;  scales 
small,  cycloid,  3-45-8.    Deep  water,  ofi'  Chesapeake  Bay. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  ICO.) 

Family  XC.-MULLIDiE. 

{The  Surmullets.) 

Body  elongate,  slightly  compressed,  covered  wftli  largectenoid scales; 
lateral  line  continuous;  large  scales  on  the  head;  upper  profile  of  tbe 
head  more  or  less  parabolic.    Mouth  small ;  teeth  present  in  one  jaw  at 
least,  and  sometimes  in  both,  or  on  the  vomer  or  palatines.    Premaxil- 
laries  protractile;  maxillaries  without  supplemental  bone,  partly  hidden 
by  the  broad  preorbital.    Eye  moderate,  placed  high ;  branchiosteg^<iIs 
4 ;  2  long  barbels  at  the  throat,  attached  just  behind  the  symphysis 
of  the  lower  jaw.  Dorsal  fins  2,  remote  from  each  other,  the  first  of  sev- 
eral high  spines,  which  are  depressible  in  a  groove ;  anal  similar  to  the 
soft  dorsal,  with  1  or  2  small  spines;  ventials  thoracic,  I,  5.  •  General; 
species  35,  in  all  tropical  seas,  some  species  straying  northward. 

{MaUidw  Guntber,  i,  397-411.) 

*  Teeth  in  lower  jaw,  and  on  vomer  and  palatines ;  none  in  the  npper  jaw.McLLCS,299. 
•*  Teeth  in  both  jaws;  none  on  vomer  or  palatines UpexeC»,293. 

292.— ]fIUL.LUS  LinnaBUS. 

SHrnudlcts. 

(Linmens,  Syst.  Nature):  type  AIuUns  harhatm  L.) 

Teeth  in  the  lower  jaw  and  on  the  vomer  and  palatines;  none  in  the 
upper  jaw;  dorsal  spines  7;  anal  spines  very  small.    Otherwise  M  io 


«  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1883,  82 :  type  Apogou  ^»riM  Bisk.  .  C       ^ 
toogue;  a/iia,  Amia^  a  name  applied  by  Gronow  to  Apog^nJ) 
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TTpeneuSy  the  head  rather  shorter.  One  species  knowiL  (Latin,  mulhts^ 
the  ancient  name  of  MuUub  barhatuSy  from  /xuXXo^y  lip  ^  hence  '^  mallet,'' 
a  fiBh  with  thick  lips.) 

SOI.  M.  barbalns  'L,—8urmullet, 

Hedj  with  three  yellow  longitudinal  stripes.  Body  oblong,  moderately 
compressed ;  snoat  blant,  its  profile  very  obliqaely  decnrved  ^  mouth 
horizontal,  small;  maxillary  scarcely  reaching  front  of  orbit;  diam- 
ter  of  eyes  about  equalling  the  slightly  concave  interorbital  space. 
Head  3^ ;  depth  SJ.  D.  YII-I,  0 ;  A.  II,  6 ;  Lat.  1.  36,  its  mucous  tubes 
faranohing  into  a  network  on  each  scale.  European ;  this  or  some  simi- 
lar species  said  to  have  been  once  taken  at  New  York  (Oill).  One  of 
the  choicest  food-fishes  of  the  Mediterranean. 

(LinD.  Syst.  Nat. :  Mullus  harhatus  and  surmuUitus  GUnther,  i,  401 :  Mullus,sp,  inco^. 
GUI,  Kept.  U.  S.  Fisb  Com.  187a-:j,  804.) 

998.— UPENEUS  Cuvier. 
Ooat  Fishes. 

(Cavier,  Bcgne  Anim.  cd.  2,  ii,  1R29:  type  Mullus  harberinvs  Lac.) 

Body  oblong,  compressed ;  mouth  moderate,  nearly  horizontal,  low, 

the  jaws  snbequal;  eye  large,  high,  posterior;  opercle  short,  deep,  with 

I    a  posterior  spine;  jaws  with  rather  strong  teeth,  in  one  series,  or  in  a 

I    narrow  band;  no  teeth  on  vomer  or  palatines;  lips  well  developed; 

^    barbels  nearly  as  long  a«  head ;  scales  very  large,  somewhat  ctenoid ; 

lateral  line  continuous,  its  tubes  ramifying  on  ^acli  scale;  head  covered 

with  large  scales;  first  dorsal  with  about  7  spines;  anal  with  2,  the  first 

very  short;  caudal  fin  forked.    Species  numerous  in  the  tropical  seas. 

(An  old  name  of  some  fi«h ;  from  u7:rjU7jj  upper  lip.) 

«.  Toeth  in  the  up|>er  jaw  in  more  than  one  series.    (Pscudupeneus*  Bleeker.) 
999.  V*  macnlatns  (Bloch)  Cnv.  <&  ytH.—Goat  Fish, 

Bed;  sides  of  head  with  bluish  longitudinal  lines;  three  black  blotches 
along  the  lateral  line ;  each  scale  with  a  blue  spot  at  its  base ;  body 
oblong,  moderately  compressed,  tapering  backwards  from  occiput;  ven- 
tral outline  nearly  straight ;  snout  long  and  rather  sharp ;  mouth  ter- 
minal, small ;  maxillary  not  reaching  orbit ;  eyes  situated  backwards  and 
high  up;  head  3^;  depth  4.  D.  VII-I,  8;  A.  II,  G;  Lat  1.  30,  high  up 
and  following  the  curve  of  the  back.  V.  10  + 14.  West  Indies ;  occa- 
monal  on  our  coast. 

{Mullui  maculatus  Bloch, Ichthyol,  1707,  laf.348;  Gilnther,i,408;  MuUhypenewt macu- 
loins  Poey,  Synopsis,  1^^,  307 :  Hijpeneus  maculatHS  Goode,  Ball.  U.  S.  Nat.  Mus.  v,  49. ) 

^PsSKdupeneus  Bleekcr,  Poi88.C6te  Guin<5e,  1862,  56:  typo  Upeneus  prayensis  Cuv.  & 
'"^-^o^i  laLse;  UpeHeu$)=Mullhypen€U8  Pocy,  1868. 
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Family  XCI.— SCIiENIDiE. 

{The  Croakers.) 

Body  compressed,  more  or  less  elougate,  covered  with  rather  thin, 
ctenoid  scales.    Lateral  line  continuous,  extending  on  the  caadal  fiiL 
Head  prominent,  covered  with  scales.    Bones  of  the  skall  cavemoiu}, 
the  muciferous  system  highly  developed,  the  surface  of  the  skull,  when 
the  flesh  is  removed,  very  uneven.    Chin  usually  with  pores,  sometimes 
with  barbels.    Mouth  small  or  large,  the  teeth  in  one  or  more  series,  the 
outer  of  which  are  sometimes  enlarged }  canines  often  present.    No  in- 
cisor nor  molar  teeth ;  no  teeth  on  ^'omer,  palatines,  pteiygoids,  nor 
tongue.    Maxillary  without  supplemental  bone,  slipping  under  the  fiee 
edge  of  the  preorbital.    Premaxillaries  protractile,  but  not  very  freely 
movable.    Nostrils  double.    Pseudobranchiie  usually  large,  present  in 
all  our  genera.    Gills  4,  a  slit  behind  the  fourth.    GUI-rakers  preset. 
Branchiostegals  V.    Gill-membranes  separate,  free  from  the  isthmus. 
Lower  pharyngeals  separate  or  united.     Preoi)ercle  serrate  or  not 
Opercle  usually  ending  in  two  flat  points.    Dorsal  fin  deeply  notdied, 
or  divided  into  two  fins,  the  soft  dorsal  being  the  longer,  the  spines 
depressible  into  a  more  or  less  perfect  groove.     Amil   fin  with  1  or 
2  spines.    Ventral  fins  thoracic,  I,  5.     Pectoral  fins  normal.    Candal 
fin  usually  not  forked.    Ear-bones  very  large.    Pyloric  coM^a  usually 
rather  few.    Air-bladder  usually  large  and  complicated  (wanting  in  Jfni- 
ticirrus).    Most  of  the  species  make  a  peculiar  noise,  called  varioiwly 
croaking,  grunting,  drumming,  and  snoring.    This  sound  is  supposed 
to  be  caused  by  forcing  the  air  from  the  air-bladder  into  one  of  the  la^ 
eral  horns.    Carnivorous.    An  impo-^tant  family  of  about  25  genera  and 
125  species,  found  in  all  warm  seas,  one  species  being  confined  to  fresh 
waters.    Man}'  of  them  reach  a  large  size,  and  nearly  all  are  valued  for 
food. 

{Scicpnidcp  GUnther,  ii,  265-318.) 

'  DorsalH  coutigiious,  tho  second  dorsal  inuch  larger  than  the  auaL 

t  Vertebra)  about  10  -f- 14.     {Scicenince.) 
X  Lower  jaw  included. 

J  Lower  pharyngeals  fully  united,  with  paved  teeth ;  second  anal  spine Terylargie. 
a.  Lower  jaw  without  barbels.    ( Fresh- water  species).  Haploidoxotus.  2IM. 
aa.  Lower  jaw  with  several  smaU  barbels.    (Marino  species). Pi>GONU3y  5B5. 
J$  Lower  pharyngeal  bones  distinct. 

h.  Lower  jaw  without  barbels ;  anal  spines  2. 
c.  Teeth  well  developed,  persistent  in  both  Jaws Sclcka,  S9& 
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ee.  Teeth  feeble,  permiuient  in  upper  jaw  only;  anal  spines  small. 

LiosTOMUS,  297. 
M.  Lower  jaw  with  several  minate  barbels. 

d,  Preopercle  with  its  membranaceous  margin  crenulate. 

Gbntonemus,  298. 

dd,  Preopercle  with  its  bony  margin  serrate Micropogox,  299. 

bbh.  Lower  jaw  with  a  single  thickish  barbel. 

e.  Air-bladder  present ;  aual  spines  2 Umbrixa^  300. 

ee.  Air-bladder  none ;  anal  spine  single Menticirrus,  301. 

tt  Lower  jaw  projecting  beyond  upper. 

/.  Snout  short,  blunt ;  no  canines;  anal  fin  Terysmal ;  soft  part  of 

dorsal  much  longer  than  spinous  part Larimus,  302. 

ft.  YertebrsB  about  14  +  10 ;  body  elongate ;  lower  jaw  projecting.    (Otolithin<B.) 

h.  Canine  .teeth  none Atractoscion,  303. 

hh.  Canines  two  (or  one)  in  upper  jaw  only Cyxoscion,  304. 

**  I>arBal8  remote;  the  second  about  as  large  as  the  anal.  (laopiathina,) 

i.  Lower  jaw    projecting;  anal  spines  feeble;  teeth  small, 
sharp,  in  narrow  bands Seriphus,  305. 

994.— HAPLOIDONOTU9  Bafinesque. 
Fresh-water  Drums. 

{Amblodon  Bafinesque.) 
{^Aplodinoius  Bafinesque,  Jonm.  de  Phys.  1819, 418 :  type  Aplodinotui  grunniena  Baf.) 

Body  obloDg,  the  snoat  blunt,  the  back  elevated  and  compressed. 
Mouth  rather  small,  low,  horizontal,  the  lower  jaw  included.  Teeth 
in  villiform  bands,  the  outer  scarcely  enlarged.  No  barbels.  Pseudo- 
branchiae  rather  small;  gill-rakers  short  and  blunt.  Lower  pharyn- 
geals very  large,  fully  united,  with  coarse,  blunt,  paved  teeth.  Preop- 
ercle slightly  serrate.  Dorsal  spines  strong  and  high,  with  a  close  fit- 
ting scaly  sheath  at  base,  the  two  dorsals  somewhat  connected.  Second 
anal  spine  very  strong.  Caudal  double-truncate.  Fresh  waters  of  the 
United  States.  {dTzlot^y  a  cloak;  vatTo^,  back;  according  to  Gill,  from 
the  scaly  base  of  the  dorsal  fin.) 

898«  II«  grranniens  Rsif.—SKeepahead ;   Thunder-pumper;  Drum;    White  Perch; 
Croaker, 

Grayish  silvery,  dusky  above,  sometimes  quite  dark,  the  back  some- 
times with  oblique  dusky  streaks  along  the  rows  of  scales.  Scales  rather 
thin,  adherent,  smaller  on  the  back  and  belly.  Second  anal  spine  more 
than  half  the  length  of  the  head.  Snout  very  blunt,  overlapping  the 
mouth.  Eye  large.  Head  3^;  depth  nearly  3.  D.  IX-I,  30 ;  A.  II,  7; 
Lat  1.  55.    Great  Lakes  to  Texas,  abundant,  reaching  a  weight  of  50  to 
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60  poands.    Its  flesh  is  not  of  high  quality,  and  is  often  tough  and  ID- 
flavored,  es]>ecially  in  the  lakes. 

(Aplodinotus  gmnniens  Raf.  JoarD.  de  Phys.  1819,  88 :  Corvina  o§oul€i  Gttnther,  U,  S97: 
Seiama  grisea  Le  Saear,  Joufd.  Acad.  Nat.  Sci.  Pbila.  1822, 254 :  Aimblodowwneumm  ud 
Uneatus  Agassiz,  Am.  Jonm.  Sci.  Arts,  1865, 307 :  f  Corvina  rUikanUomI,*  Cav.  &  TsLt, 
100 :  Amblodon  neglectus  Grd.  Mex.  Bound.  Sorv.  lohth.  1859,  12.) 

295.— POGONIAS  Lac^pMe. 

Drums. 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  138,  1802 :   type  Pogonia9,  fam^tu§  Lae.  =  £tlnii 
crami$  L.) 

Body  short  and  deep,  the  dorsal  outline  much  elevated,  the  ventral 
nearly  straight  Mouth  moderate,  the  upper  jaw  longest ;  teeth  small, 
in  villiform  bands,  the  outer  not  enlarged;  lower  pharyngeal  boaeB 
large,  fully  united,  armed  with  strong  paved  teeth;  lower  jaw  with 
numerous  barbels,  each  about  half  as  long  as  the  eye;  preopercalnm 
entire,  m  ith  a  membranaceous  edge.  Dorsal  fins  slightly  connected,  the 
spines  high  and  strong;  caudal  fin  subtruncate;  first  anal  spine  short, 
the  second  exceedingly  large,  nearly  as  long  as  the  soft  raysj  pectorab 
and  ventrals  long;  gill-rakers  short  and  blnntish.  Pseadobrandiia 
large.  Marine  species  reaching  a  very  large  size;  among  the  largest 
of  the  Sciaenidse.    {nw^wvta^y  bearded.) 

894.  P.  chromis  (Linn.)  C.  <&  Y,—Drum. 

Grayish  silvery,  with  4  or  5  broad  dark  verti(5al  bars,  which 
disappear  with  age;  fins  dusky.     Body  oblong,  much  compressed; 

*  If  correctly  described,  this  species  is  tbe  type  of  a  distinct  genus  which  has  been 
provisionally  termed  Eutychelithus,.  It  is  x>i'obable,  however,  that  the  type  was  a 
deformed  individual  of  II,  grunniens. 

The  following  are  the  aUeged  characters,  generic  and  sjtecific : 

EUTYCHELITHUS  Jordan. 

(Jordan,  Man.  Vert.  E.  U.  S.  cd.  1,  242, 187G:  type  Corvina  richardaoni  C.  &  V.) 

Dillers  from  Haploidonotus  in  the  much  deeper  body,  steep  protile,  the  m^arly  equal 
jaws,  the  single  rather  short  anal  spine,  nnd  in  the  smaller  size  of  most  of  tbe  fins. 
(ivTvxhCi  lucky;  /f^oi,  stone;  in  ullusiou  to  the  large  ear-bones  of  Sciajuoid  fishes.  The 
ear-bones  of  Haploidonotus  are  quite  large  and  are  marked  with  a  mde  impreas  of  the 
letter  L,  Jind  are  hence  known  to  Wisconsin  boys  as  "  lucky-stones.'-) 

E.  richardsoni  (C.  &  V.)  Jonlan. — Mahahaganay, 

Grayish  olive,  with  darker  bands  across  the  back ;  body  much  elcvafe<l,  highest  in 
front  of  dorsal  tin  ;  profile  very  abruptly  decurvod.  l*reopercle  finely  serrate.  Eye 
half  length  of  snout.  Pectorals  pointed,  considerably  longer  than  ventrals.  Head 
3^  in  total  length,  including  caudal  fin;  depth  2|.  D.  IX,  29;  A.  I,  7;  Lat.  L54. 
(C.  &  v.)    Lake  Huron. 

(Corvina  richardaonii  Cnv.  &  Val.  v,  100:  Corvina  richardBOnU  BichaidMia, 
Bor.-Amer.  1836,  64:  Corvina  richard$onii  Giinther,  ii,  298.) 
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profile  very  steep,  its  carve  uneven;  ventral  outline  little  enrved. 
Mouth  moderate,  maxillary  scarcely  reaching  middle  of  orbit.  Scales 
large,  those  on  breast  much  smaller.  Fins  large,  pectorals  reaching 
beyond  tips  of  ventrals,  nearly  to  vent;  second  anal  spine  more  than 
half  length  of  head.  Head  above  scaly,  except  a  triangular  space  on 
snout  Head  3^  in  length;  depth  2^.  D.  X,  I,  20;  A.  II,  6;  Lat.  1.  50. 
Cape  God  to  West  Indies;  abundant  southward. 

{Lmlmu  cromift  Linn.  Syst.  Nat.;  GUnther,  ii,  270;  Holbrooke  Ich.  S.  Car.  1860,  114: 
Pogomiaa  fa»oiatu8  Holbrook;  Ich.  S.  Car.  18G0, 119:  Pogoniaa  faeciatus  GUnther, ii, 270.) 

296.— SCI^IVA  Linneeas. 

{Johniu9  Bloch :  Corvina  C.  &  V. :  PaetuhecicBna  Bleeker.) 
(Artedi ;  LlnDseas,  Syst.  Nat. :  type  Sckena  umbra  L.) 

Body  elongate,  compressed,  not  much  elevated.  Head  rather  long. 
Month  moderate  or  rather  large,  the  lower  jaw  inchided.  Teeth  in  both 
jaws  mostly  in  villiform  bands,  the  outer  row  often  enlarged;  lower 
pharyngeals  separate,  their  teeth  conic  or  paved.  Chin  with  x>ores;  no 
barbels.  Preopercle  with  its  bony  posterior  edge  serrated,  or  else  with 
a  membranaceous  margin.  Scales  moderate,  in  oblique  series.  Dorsal 
fins  connected,  the  spines  rather  strong.  Anal  spines  2,  the  second 
varying  in  size.  In  this  genus  and  most  of  the  other  Sciaeninw  the 
muzzle  above  the  premaxillaries  is  provided  with  a  number  of  pores,  and 
near  the  base  of  the  premaxillary  2  or  4  small  dermal  flaps  are  present; 
in  all  these  species  the  preorbital  is  very  wide,  and  often  gibbous. 
Species  numerous,  in  all  warm  seas.  M<an3'  attempts  have  been  made 
to  subdivide  this  genus,  but  none  of  the  current  genera  form  definable 
natural  groups,  when  foreign  species  are  taken  into  account,  (axiatvay 
Sciaena,  from  ffxidj  sha<le,  the  classical  name  of  Scicena  aquila.) 

a.  Teeth  iu  both  Jaws  in  single  series  or  very  narrow  bands. 

6.  Head  depn388ed,  very  broad  between  the  eyes.    {Stelliferwt*  Stark.) 

89ft.  8.  scellifera  (Bloch)  J.  &  G. 

Pale  above,  with  purplish  reflections,  almost  translucent ;  below  sil- 
very; everywhere  finely  punctulate ;  fins  yellowish,  the  tips  of  dorsal 
and  pectoral  blackish.  Body  oblong,  not  much  elevated,  little  com- 
pressed; the  tail  slender;  head  short;  snout  blunt;  eye  very  small, 
6  in  head;  profile  depressed  above  the  eyes;  the  interorbital  space  flat- 
tish,  extremely  broad;  a  slight  ridge  above  each  orbit,  these  meeting 


'  *  Btark,  Elements  Nat.  Hist.  J,  45d,  18;2d:  type  Bodianun  BUlliftr  Bloch. 
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above  the  snout  Mouth  oblique,  the  lower  jaw  scarcely  shorter  than 
the  upper;  the  maxillary  extending  to  below  the  middle  of  the  smaU 
eye.  Teeth  as  in  8.  punctata^  but  with  series  of  larger  teeth  less  devd- 
oped  and  the  villiform  band  broader.  Preorbital  full,  cavemooB;  pre- 
opercle  cavernous,  its  margin  with  a  few  strong  teeth.  Paeadobruichia 
well  developed.  Gill-rakers  long  and  slender.  Dorsal  spines  stendtf ; 
caudal  strongly  convex;  second  anal  spine  rather  long,  slender,  nearly 
as  long  as  soft  rays.  Ventral  outline  nearly  straight.  Vent  a  little 
nearer  preopercular  margin  than  base  of  caudal.  Pectorals  short,  not 
reaching  tips  of  ventrals.  Head  3|  in  length;  depth  3.  D.  XI,  1, 22; 
A.  II,  9;  Lat.  1.  50.  West  Indies,  north  to  Virginia.  H4»«  described 
from  a  specimen  from  Peusacola. 

(Bodianus  stelUfer  Bloch,  Ichth.  taf.  231:  Cheilodipteriu  aooupa  Lae^pMe.  iii,  546: 
Corviua  trUtpinosa  Cuv.  &  Val.  v,  109:  Homoprion  lanoeolatua  Holb.  Ich.  S.  Car.  ISGO, 
1G7 :  Scicpna  lanceolata  Giinthcr,  ii^  289 :  St€U\fcru9  lanceolaius  Gill,  Beport  U.  S.  Fish 
Coinm.  1872-73, 805 :  ?  Corvina  stelUfera  GUnther,  ii,  299=  Corvina  microp§  Steind.  Ichth. 
Notiz.  i,  G,  18G4,  said  to  be  distinguished  from  S.  atelUfera  by  the  smaller  eye  (6  in  heed), 
uarrower  iuterorbital  space  (2^  in  bead)  and  weaker  seme  on  the  preopeicle.  I^e^ 
haps  more  than  one  species  is  here  included.) 

h.  Head  normal,  narrow  between  the  eyes.    (Bairdiella*  GilL) 

896.  S.  punctata  (Linn.)  J.  &  G.—Sihcr  Perch ;  Telhw-iaU;  MMlemoi^elU. 

Greenish  above,  silvery  below,  each  scale  with  a  series  of  dark  punc- 
tulatious  through  the  centre,  usually  very  conspicuous,  sometimes  ob- 
scure, these  forming  narrow  somewhat  irregular  streaks  along  the  sidee; 
fins  plain,  the  caudal  yellowish.  Body  oblongr,  compressed,  rather  robust. 
Head  compressed,  conical,  not  specially  depressed,  nor  broadened;  pre- 
operculum  scarcely  cavernous,  strongly  serrated  or  spinous  at  its  angle; 
iuterorbital  region  depressed,  transversely  convex,  narrower  than  eye. 
Mouth  rather  large,  somewhat  oblique,  maxillary  reaching  aboat  to 
middle  of  orbit;  jaws  sutequal ;  both  jaws  ^\ith  stout  recurved  teeth, 
behind  which  in  the  upper  jaw  are  a  few  series  of  smaller  teeth ;  teeth 
in  the  lower  jaw  mostly  in  oue  series,  outside  of  which  are  a  few  smaller 
teeth.  Dorsal  spines  moderate;  anal  fin  small,  placed  unusually  far 
back,  coterminous  with  the  second  dorsal  Second  anal  spine  strong, 
nearly  as  long  as  the  soft  rays.  Scales  in  less  oblique  series  than  usual. 
Gill-rakers  long  and  slender.  Soft  dorsal  and  anal  fins  considerably 
scaly;  pectoral  fin  quite  short,  not  reaching  half  way  to  anal ;  caudal  fin 
double  truncate.     Lower  pharyngeals  small,  with  sharp  teeth.     Eye 

"*  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 83:  type  Bodiaimt  ar^yro7«iMM  Hiioh.    iDM- 
caled  to  Spencer  F.  Baird.) 
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nUber  large,  equal  to  snout,  4  in  head.  Preorbital  narrow.  Head  ^ ; 
depth  aboat  S.  D.  XI-I,  22 ;  A.  II,  9  ^  Lat  1.  CO.  Gape  Cod  to  Florida ; 
abundant  southward. 

{Perca punctata  Linn.  Syst.  Nat.  (two  species  of  the  same  name):  BodianuM  argifroU- 
«cir«  Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  417,  pi.  6,  fig.  3 :  Corcina  argyroleuoa  Giin- 
ther,  li,  299:  Himopri(m  xantkurus  Holbrook,  Ich.  S.  Car.  1830,  164.) 

ma.  Teeth  in  both  jaws  in  broa<l  bands. 

c.  Prcopercle  with  its  bony  margin  serrate. 

d.  Outer  teeth  in  upper  jaw  considerably  enlarged.    (SdcmopB*  GilL) 

•d7.  9.  Jacob!  (Sreind.)  J.  &  O. 

Body  moderately  elevated ;  mouth  moderate,  rather  inferior;  maxil- 
lary reaching  middle  of  eye;  outer  row  of  teeth  in  each  jaw  slender, 
somewhat  enlarged,  those  in  np]>er  jaw  much  larger  than  in  lower;  prc- 
opercle finely  serrate.  Dorsal  spines  verj-  slender,  the  fourth  half  length 
of  head,  higher  than  the  soft  mys ;  second  anal  spine  more  than  twice 
as  strong  as  dorsal  spines,  as  long  as  from  middle  of  eye  to  edge  of 
opercle,  lower  than  the  soft  rays.  Candal  truncate  or  slightly  concave ; 
pectoral  shorter  than  ventrals,  the  first  ray  of  the  latter  being  filamen- 
tous. Scales  on  body  and  head  ctenoid.  Silvery  gray,  darker  above ; 
three  dark  brown  longitudinal  stripes  along  sides,  the  lower  broadest, 
extending  from  eye  to  middle  of  caudal,  the  middle  one  running  to  upper 
edge  of  tail,  the  upper  to  soft  dorsal;  below  these  stripes  are  some- 
times feebler  ones,  besides  brownish  lines  following  the  rows  of  scales ; 
fiDS  plain,  more  or  less  punctulate;  markings  probably  less  distinct  in 
the  adult.  Head  3;  d.pth  3.  D.  X-I,  27;  A.  II,  8;  scales  11-50-16. 
San  Diego,  California.    (Steindachner.) 

{Ccrrina  {Jokuiwt)  jacobi  Steind.  Ichth.  Beitriige,  viii,  3,  1879. 
999m  9.  OCellata  (L.)  Gthr,— Channel  Laws;  lied  Hone;  Htd  Ba$9. 

Grayish  silvery,  iridescent ;  scales  with  dark  spots  forming  faint  ir- 
regular undulating  sti  ipes ;  upper  part  of  base  of  caudal  with  an  oval 
black  spot  as  large  as  the  eye,  bordered  by  white  or  orange,  this  siK)t 
often  duplicated.  Body  rather  elongate,  not  much  elevated,  compressed 
behind,  an  almost  even  curve  from  snout  to  ba.se  of  dorsal ;  preoi)erele 
distinctly  serrate;  eye  large,  1^  in  snout,  oh  in  head;  gill-rakers  short 
aud  thick ;  mouth  large,  maxillary  nearly  reaching  the  i)osterior  mar- 
gin of  the  orbit.  Caudal  truncate ;  second  anal  spine  rather  strong,  two- 
thirds  as  long  as  first  ray;  pectoral  fins  very  short,  not  reaching  half 
way  to  anal.    Lower  pharyngeals  narrow,  with  conical  teeth.    Dead  3^ ; 


*aill,  Ftoc  Acmd.  Nat.  ScL  Phila.  1(^  30:  type  Perea  ootUata  L.   {CHiatra^  scijcna; 
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depth  3^.    D.  X-I,  25;  A.  II,  8;  Lat  1.  50.    Cape  God  to  Mexico; 
common  southward;  known  at  sight  by  the  peculiar  caudal  spot 

(Perca  ocellaia  L.  Syst.  Nat.:  Corvina  ooellata  Cuv.  ^Yal.  v,  134:  C^rrtM  ooeHito 
Holbrook,  Ich.  S.  C.  1860,  150;  GUuther,  ii,  289.) 

dd.  Outer  teeth  in  apper  jaw  scarcely  larger  thau  others ;  lo^er  pharyn^^eala  enlarged, 
their  teeth  paved.    (Roncador*  J.  &  G.) 

899«  S«  stearnsi  rSteindachDer)  Jor.  &  GHh.^R&noador. 

Grayish  silvery,  with  bluish  lustre,  some  streaks  of  dark  points  along 
the  rows  of  scales ;  breast  and  belly  with  two  dusky  lengthwise  streaks; 
a  very  conspicuous,  large,  jet  black  spot  at  base  of  pectoral,  indudiog 
the  axil  and  the  base  of  the  fin ;  fins  grayish,  with  dusky  shades;  iDside 
of  mouth,  branchiostegals,  and  peritoneum  mostly  black.   Body  oblong, 
heavy  forward,  the  shoulders  elevated  and  the  profile  steep;  month 
rather  large,  maxillary  reaching  beyond  middle  of  eye.    Teeth  in  both 
jaws  in  a  broad  villiform  band,  the  outer  row  scarcely  enlarged;  no 
canines;  preopercle  strongly  dentate;  gill-rakers  slender,  rather  short; 
lower  pharyngeals  broad,  the  teetli  mostly  paved ;  eye  lai^ge.    Spinous 
dorsal  not  much  elevated ;  second  anal  spine  shortish,  about  half  the 
height  of  the  soft  rays,  very  stout;  pectoral  elongate,  reaching  much 
past  the  tips  of  the  long  ventrals ;  caudal  fin  lunate,  the  upper  lobe 
'    the  longer.    Head  3§ ;  depth  3.    D.  X-I,  24 ;  A.  II,  8;  Lat  1.  CO.     L.  30 
inches.    Coast  of  California,  north  to  Point  Concepcion ;  a  large  and 
valued  food-fish,  singularly  distinguished  by  its  black  pectoral  si>ot. 

{Corvina  atearnsf  SUi'mdachuQry  Icbtliyol.  Beitriigc,  iii,  ld75,  22:   Bonoador  9t€arMii 
Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  28. ) 

cc.  Preopercle  with  an  entire,  membranaceous  border. 
d.  Dorsal  with  less  than  30  soft  rays.     (Sciirnaf.) 

900.  9.  satnrna  (Grd.)  J.  &  G.— i?e(f  Roncador, 

Blackish,  with  coppery  lustre;  each  scale  with  a  cluster  of  dark 
points;  a  dark  opercular  patch;  fins  rather  dark;  belly  silvery,  but 
dusted  with  dark  specks.  Body  oblong,  with  the  antedorsal  region 
convex  and  the  i)rofile  nearU'  straight.  Maxillaries  not  reaching  to 
posterior  border  of  eye.  Teeth  in  lower  jaw  in  a  broad  villiform  band; 
upi)er  jaw  with  a  similar  band,  in  front  of  which  is  a  single  row  of  large 
teetb ;  lower  i^haryngeals  narrow,  with  conical  teeth.    Gill-rakers  short 


•Jordan  A-  Gilbert,  Proc.  IT.  S.  Nat.  Mus.  IS^^O,  2S:  tyyte  Corvina  stearnti  St^indach- 
ner.  (Spanish  ronvadory  grunter.)  This  is  perhaps  a  valid  genus,  distingniahed  from 
Sciwna  by  its  hirge,  paved  pliaryngeals,  resembling  those  of  Pogomia^y  bnt  notnniled. 

\=zCorriHa  Cuvier,  Regne  Anim.  ed.  2,  ii,  17:S,  1829:  typo  Sdmna  nifrm  Blocfas 
Sciana  umbra  L.    None  of  the  species  of  the  group  called  Sciana  by  Cavier ' 
to  Linnaeus. 
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ind  thick.  Scales  On  Lead  ctenoid.  Second  anal  spine  very  stoat, 
learly  as  high  as  the  soft  rays;  caudal  fin  3lightly  lunate.  Head  3J; 
lepth  2§.  D.  X-I,  23;  A.  II,  7;  Lat  1.  55.  Pacific  coast,  north  to 
Point  Goncepcion. 

(Amhlodon  satumus  Gnl.  U.  S.  Poc.  R.  R.  Sarv.  Fish.  93:  Bhlnosdon  satumus  Gill, 
E^roc.  Acad.  Nat.  Sci.  Philo.  1831,  85:  Corvina  saturna  Ganther,  ii,  ^d.) 

id.  Donal  with  more  than  30  soft  rays.    (Parequea*  Gill.) 
Ml.  S*  acuminata  (Bloch  6l  Schneider)  J.  &  G. 

Everywhere  blackish,  with  traces  of  about  10  narrow  horizontal 
streaks  along  the  sides;  spinous  dorsal  quite  black.  [Toung  specimens 
yellowish,  with  7  or  8  straight  longitudinal  dark  bands  about  as  wide  as 
the  interspaces ;  dorsal  fin  similarly  banded.]  Form  of  8.  satuma^  the 
back  somewhat  elevated,  the  profile  steep  and  nearly  straight  from  the 
tip  of  the  conical  and  rather  pointed  snout  to  the  base  of  the  dorsal. 
Sfouth  not  large,  the  maxillary  extending  to  below  the  middle  of  the 
ftye.  Lower  jaw  included;  both  jaws  with  broad  bands  of  villiform 
teeth,  the  anterior  series  in  the  upper  jaw  considerably  enlarged.  Scales 
>n  the  head  scarcely  ctenoid  above,  cycloid  on  the  cheeks.  Glll-rakers 
short,  rather  stout.  Pectorals  very  short,  not  reaching  half  way  to  the 
bips  of  the  vcntrals,  and  but  half  way  to  the  anal;  as  long  as  from  the 
suout  to  the  edge  of  the  preopercie;  anal  fin  small,  its  tip  not  reaching 
k>  the  last  ray  of  the  second  dorsal,  its  spine  robust,  nearly  as  high  as 
the  fin,  half  the  length  of  the  head ;  first  dorsal  small,  with  slender 
spines;  second  dorsal  very  long,  its  tip  nearly  reaching  caudal.  Eye 
rather  large.  Head  3J;  depth  3.  D.  IX,  I,  30;  A.  II,  7;  Lat.  1.  53. 
West  Indies  to  Florida.  Here  described  from  a  8i)ecimen  lately  taken 
by  Mr.  Silas  Stearns  at  Pensacola,  Fla. 

{GrammiateH  acuminatus  Bloch  &  Schn.  1801, 184:  Eques  acuminatus  Giinther,  ii,  280: 
Pareqtie  acuminaiaa  Gill,  1.  c.) 

997.— LI0ST019I1JS  Lac^pMe. 

Spots, 

(LioBiamua  Lac^pMo,  Hist.  Nat.  Poiss.  iv,  439,  1802:  type  LioetomM xanthunu  Lac.) 

Body  oblong,  ovate,  the  back  compressed.  Head  obtuse.  Mouth 
small,  horizontal,  the  upper  jaw  with  a  band  of  feeble  teeth,  the  lower 
nearly  or  quite  toothless;  lower  phar^^ngeals  separate,  the  teeth  paved. 
Preopercie  with  a  membranaceous  border.  Dorsal  spines  10,  slender, 
rather  high,  the  last  connected  with  the  soft  rays;  anal  spines  2,  the 

*Gill,  in  Goode,  Ball.  U.  S.  Nat.  Mas.  1876,  y,  50:  type  Grammiites  acuminatus  Bloch 
i^ Sohiitider.    (napa^  near:  Equn^) 
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second  not  large;  caadal  fin  einarf^nate.  Gill-membranes  slightly  em*  1 1 
nected;  gill-rakers  slender,  {hjo^j  smooth;  arofia^  moutli— the  moatii  |i 
having  been  originally  described  as  toothless.) 

902.  Ij.  xanthiirns  IjB^.—Spot;  Goody;  Oldwife;  La  FayeUe, 

Bluish  above,  grayish  silvery  below ;  sides  with  about  15  daifc  bands, 
extending  from  the  dorsal  obliquely  forward  to  below  the  lateral  line; 
a  distinct  round  dark  humeral  spot ;  fins  plain  olivaceous ;  candai  not 
yellow.    Profile  steep ;  snout  blunt  and  gibbous ;  iuterorbital  region 
narrow.     Fins  small,  the  spines  weak;  second  anal  spine  aboathalf 
as  long  as  the  longest  soft  ray;  upper  lobe  of  caudal  longest   Head 
3^ ;  depth  3.    D.  X,  I,  32 ;  A.  II,  12 ;  Lat  1.  60.    L.  12  inches.    Cape 
Cod  to  Florida ;  a  valuable  food-fish  southward. 

(Lac^pMe,  iv,4t)9;  GiH,  Proc.  Acad.  Nat.  Sci.  Pliila.  1883,32:  JJoMoprioN  xmairai 
Holbrook,  Ich.  S.  C.  1860,  104:  Sdana  xanthurus  GUnther,  ii,  288:  MugU  ^Niqwu 
Mitcbill,  TniDS.  Lit.  aud  Phil.  Soc.  N.  Y.  i,  405:  lAosiomtu  obliquM9  Holbiook,  Ick 
S.  C.  I860,  160:  Sciama  ohliqua  GiiDther,  ii,  288:  Leio9tom%»  humeralis  and  xoMfkimu 
C.  &,  V.  141,  142.  The  alleged  species  **obUquus'*  and  ** xanth»rn$'*  differ  in  odkir, 
**xanthuru8**  being  plain  golden,  without  spots  or  bars;  tail  yoUow;  probablj  baaed 
on  faded  museum  specimens. ) 

99§.~OENt^OIirE]9IUS  GiU. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  87:  type  Liottomus  Hncatu9  Ayres.) 

Body  elongate,  moderately  compressed,  the  back  little  elevated. 
Head  oblong,  the  snout  abruptly  decurved.  Eyes  moderate,  anterior. 
Preopercle  with  a  crenuhited  membranaceous  edge.  Mouth  rather 
large,  subterminal,  somewhat  oblique.  Lower  jaw  with  several  very 
small  barbels  and  with  a  few  large  pores.  Teeth  equal,  in  villiform 
bands,  the  anterior  series  scarcely  enlarged.  First  dorsal  with  about 
13  spines;  anal  with  2  spines,  the  second  short  and  feeble;  caudal 
emarginate.  Pharyngeal  bones  and  teeth  as  in  Micropogon.  Air-bladder 
simple.  Gill-rakers  slender,  rather  long.  Size  small.  {r^vo<:^  lower 
jaw;  vyia,  barbel.) 

908.  O.  lineaCus  (Ayrcs)  Gill.— LittZe  Roncador. 

Silvery  with  brassy  lustre  and  black  puuctulations,  these  forming 
£iint  oblique  dark  lines  along  the  rows  of  scales ;  fins  yellowish ;  axil 
black.  Head  conic,  rather  blunt;  maxillary  reaching  silghtly  beyond 
middle  of  pupil.  Barbels  5-8^  minute,  on  the  inner  edge  of  each  dentaiy 
bone.  Anal  spines  very  small,  the  second  not  half  the  height  of  the 
soft  rays;  pectorals  and  ventrals  moderate^not  reaching  vent;  candil 
concave.     Head  a^;  depth  3^.     D.  XIU,  I,  22;  A.  U,  11;  Is     ' 
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0  inches.  Pyloric  ccBca  8 ;  air-bladder  simple.  Ooast  of  CaLfor- 
;  very  common. 

ioffratNt  Unsatua  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  25, 1B55 ;  Girard,  U.  8.  Pac. 
:  Sonr.  Fish.  99:  Sctcena  hneata  Giinther,  ii,  288.) 

999.~IIIICBOPOOO]V  Cuvier  <&  Valenciennes. 

Croakers. 

T,  Sl  yal«  Hist.  Nat.  Poiss.  v,  213,  1830:  type  MUsropogon  lineatua  C.  &  y,  =  Peroa 
undulata  L.) 

^y  moderately  elongate,  compressed,  somewhat  elevated.  Pre- 
pcle  strongly  dentate.  Teeth  in  villiform  bands,  the  outer  row  in  the 
er  jaw  enlarged ;  lower  jaw  with  a  row  of  minute  barbels  on  each 
I.  Second  anal  spine  moderate.  Caudal  fin  double  truncate.  Lower 
ryngeals  narrow,  distinct,  with  conical  teeth.  Gill-rakers  moderate, 
ler  slender.  Air-bladder  with  long  horns,  {txtxpoq^  small ;  Ttwywv^ 
rd.) 

L  M.  niMlalatas  (L.)  C.  &  V,— Croaker, 

olor  grayish-silvery,  with  bright  reflections }  sides  and  back  with 
row,  irregular,  undulating  lines  of  dots;  dorsal  fins  with  three  lines 
lots  along  base.  Body  rather  elongate,  slightly  elevated,  the  back 
ewhat  compressed.  Head  long,  the  snout  prominent,  not  strongly 
vex.'  Mouth  rather  large,  nearly  horizontal,  the  maxillary  reaching 
ront  of  eye.  Eye  2  in  snout.  Preopercle  strongly  serrate ;  the 
les  near  angle  diverging.  Dorsals  nearly  separate,  the  first  high; 
^rals  moderate,  nearly  reaching  tips  of  ventrals ;  ventral  filament- 
;  anal  inserted  nearly  under  middle  of  second  dorsal;  the  secioud 
le  rather  weak,  shorter  than  snout,  one-third  length  of  head.  D.  X, 
r ;  A.  II,  8;  Lat.  1.  60;  coeca  8.  Head  3 J ;  depth  3 J ;  eye  5  in  head, 
ler  less  than  interorbital  width.  L.  12  inches.  New  York  to  West 
les;  common  southward. 

erca  undulata  L.  Syst.  Nat. ;  Cuv.  <&  Val.  v,  219 ;  Holbrook,  Ich.  S.  Car.  1860, 146; 
ther,  ii,  271 :  Micropogon  lineatua  Cuv.  &,  Val.  v,  215.) 

800.— UlUBRINA  Cavior. 
ier,  R^giio  Anim.  ed.  1,  297, 1817:  type  Sciama  cirrhoaa  L.) 

ody  moderately  elongate;  back  somewhat  arched.    Head  oblong, 

1  the  snout  thick  and  protuberant.  Mouth  almost  horizontal,  of 
lerate  size.  Preoperculum  with  its  bony  margin  finely  serrate, 
rer  jaw  with  a  single  thickish  barbel.  Teeth  in  villiform  bands, 
outermost  in  the  upper  jaw  somewhat  enlarged.    Anterior  dorsal 
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with  aboat  10  spines;  anal  fin  with  2  spines,  the  second  not  very  mialL 
Caudal  lunate  or  truncate.  Gill-rakers  normal,  but  short  Air-Uadder 
present.  In  most  warm  seas.  (Latin,  tini^o,  shade;  the  name  tnihra 
was  used  for  the  typical  species  by  early  writers.) 

a.  Sides  without  vortical  bars. 

905«  U«  roncador  Jor.  &  Gilb. — Yelloto-finned  Roncadar. 

Bright  silvery,  bluish  above,  with  brassy  reflections ;  sides  with  nar- 
row, distinct,  undulating  streaks  of  deep  olive,  running  from  the  head 
and  pectoral  region  upward  and  backward,  with  some  abrupt  cmTatarea, 
to  the  base  of  the  dorsal  fin,  sometimes  alternating  with  lines  of  spots; 
no  vertical  bars;  cheeks  pure  white;  fins  mostly  yellow;  x^^toneom 
black.    Body  elliptical-elongate,  the  back  somewhat  elevated,  the  curve 
from  snout  to  dorsal  regular.    Head  conical,  bluntish.    Mouth  horizon- 
tal, the  maxillary  extending  to  beyond  front  of  pupil ;  eye  moderate,  1} 
in  snout,  5^  in  head,  1^  in  interorbital  width.    Caudal  lunate,  the  upper 
lobe  the  longer.    Second  anal  spine  strong,  2^  in  head,  a  little  shorter 
than  third  dorsal  spine.     Pectoral  short  and  small,  not  reaching  tips  of 
ventrals,  and  not  half  way  to  vent;  its  length  1}  in  head.    Head  3^; 
depth  3 J.    D.X-I,27;  A.  II,  7;  Lat.1.58.    L.  15  inches.    Point  Concep- 
cion  to  Panama  abundant ;  one  of  the  handsomest  of  the  Sciienoids. 

(.Tor.  &  Gilb.  Proc.  U.  6.  Nat.  Mus.  1881:  Umbrina  undulata  Steiudachner,  IchthyoL 
Beitriigc,  iii,  *21,  1875;  not  of  Girard.) 

aa.  Sides  with  vertical  bars. 

906.  U.  broussoncti  Cuv.  <&  Val. 

Body  with  about  9  dark  cross-bands,  besides  undulating  streaks 
along  the  rows  of  scales ;  spinous  dorsal  blackish.  Body  rather  stout, 
the  back  somewhat  elevated;  maxillary  extending  to  pupil;  preopercle 
finely  denticulate  on  its  bony  edge;  barbel  short;  pectoral  fins  short 
and  small,  not  reaching  to  tips  of  ventrals  nor  half  way  to  vent; 
caudal  truncate;  second  anal  spine  thick,  f  the  length  of  the  head. 
Eye  3 J  in  head.  Head  3f ;  depth  3.  I).  X-I,  28 ;  A.  II,  7;  scales  5-48- 
10.    West  Indies,  north  to  East  Florida. 

(Cuv.  &  Val.  V,  187 ;  Giiiither  ii,  277 ;  Jordan,  Proc.  U.  S.  Nat.  Mas.  1880,  17:  r»- 
hrina  coroidts  Cuv.  &  Val.  v,  187.) 

303.— IflE.^TlClRBDS  GUI. 
King-Jish. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  18C1,  86;  tj-pc  ^^rca  albunwL.) 

Body  comparatively  elongate,  little  compressed ;  head  hmgi  r 
the  bluntish  snout  considerably  projecting  beyond  the  P^ 
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miHll,  horizontal,  both  jaws  with  bands  of  villiform  teeth,  the  outer 
teeth  in  the  npper  jaw  more  or  less  enlarged ;  chin  with  a  single  stout- 
ish  barbel;  preopercle  with  its  membranaceous  edge  serrulate;  gill- 
rakers  short,  tubercular;  dorsiil  spines  high,  slender;  second  dorsal 
long  and  low;  caudal  fin  with  the  lower  angle  rounded,  the  upper 
sharp;  anal  fin  with  a  single  weak  spine;  no  air-bladder.  Lower  pha- 
ryngeals separate,  small,  with  sharp  teeth.  Species  numerous  in  Amer- 
ican waters.    (Latin,  mentumj  chin;  cirrvSj  barbel.) 

«.  Outer  row  of  teeth  in  api>er  Jaw  not  greatly  enlarged. 


^  III.neblll08as(Mitchni)Gil1.~Tr//i/tfi«7;  Kwg-flsh;  Barb. 

Bright  grayish  silvery,  with  irregular  dark  bars,  those  in  front  run- 
Ding  obliquely  backward  and  downward,  those  behind  obliquely  forward 
and  downward ;  fins  all  dusky.  Body  elongate,  terete,  but  little  com- 
pressed; snout  very  blunt;  profile  evenly  cun-ed;  eyes  very  small, 
about  2  in  snout;  outer  teeth  not  much  enlarged ;  pectoral  fins  short 
and  broad,  scarcely  reaching  tips  of  ventrals,  1^  in  head  ;  ventrals  If  in 
head;  dorsal  fins  scarcely  connected;  spinous  dorsal  high,  its  height 
three-fourths  length  of  head;  anal  spine  very  weak,  less  than  half  the 
height  of  fin.  Head  3f  in  length ;  depth  4J.  D.  X-T,  26 ;  A.  1, 8 ;  Lat. 
1.  about  G8.  Gape  Cod  to  Cape  Hatteras ;  common  northward ;  an  im- 
portant food-fish. 

(SciiFna  nchnlosa  Mitch.  Trans.  Lit.  and  Philos.  Sec.  N.  Y.  i,  403,  1815:  Umhrina  neb- 
tOotaGUnther,  ii,  275.) 

•OS.  M.  llttoralls  (Ilolbrook)  Gill.— 5tfr/  Whiting, 

This  species  is  said  to  be  distinguished  from  M,  albumus  by  the  plain 
silvery  color  and  the  absence  or  reduction  of  the  outer  series  of  larger 
teeth.  Form  entirely  similar  to  that  of  J/,  alburnus.  D.  X-I,  27 ;'  A.  1,  *J. 
Coast  of  South  Carolina.    (Holbrook.) 

(  Umbrina  UUoralis Holbrook,  Ich. S.  Car.  1H60, 144 :  Umbrina  Httoralis GUnthcr,  ii, 276.) 
aa.  Outer  row  of  teeth  in  npper  jaw  much  enlarge<l. 

« 

•09.  HI.  alburnus  (Linn.)  O'lW.— Whiting. 

Silvery,  faintly  clouded  along  the  ba(jk  and  sides,  these  marks  form- 
ing dusky  bars,  running  obliquely  forward  and  downward  to  below 
the  lateral  line,  sometimes  obsolete.  Body  elongate,  rather  slenderer 
than  in  nebulosus;  back  slightly  arched ;  belly  nearly  straight.  Snout 
broad,  depressed,  and  bluntish,  i)rotriiding  beyond  the  mouth.  Outer 
teeth  of  upper  jaw  very  strong.  Maxillary  reaching  to  below  middle  of 
^^\  <^e.    Third  dorsal  spine  highest,  less  than  half  the  length  of 

'^o-thirds  the  length  of  head ;  pectorals  broad, 
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rather  long,  their  tips  reaohing  beyond  ventrals,  their  Ieo(]^k  1^  in  head; 
ventrals  2  iu  head.  Head  3^  iu  length ;  depth  about  4L  D.  X-I|  25 ;  A. 
I,  7-y  Lat.l.  Go.     South  Atlantic  coast  of  United  States. 

{Perca  alburnua  Linn.  Syst.  Nat. :  Umhrina  albumtu  GUnther,  ii, 275:  Umhnma  mUkmr' 
nun  Hull).  Icb.  S.  C.  I860,  137 :  UinhiHna  phakena  Ginird,  Mex.  Bound.  Sunr.  Ichtb. 
ltfG9,  13.) 

910.  in.  iindnlatus  (Grd.)  Gill.— Bo^ara;  "Sucker'\ 

Sooty  grayish,  with  bright  reflections,  the  back,  all  the  fins,  and  under 
side  of  the  head  dusky  with  dark  points;  undulating  lines  alongsides  run- 
ning upward  and  backward ;  back  often  with  very  faint  dark  cross-ban. 
Body  elongate,  the  back  not  elevated.  Head  bluntish.  Eye  small,  2j 
in  snout,  7  iu  head,  the  maxillary  scarcely  extending  to  its  front.  Ante- 
rior teeth  of  upper  jaw  strong.  First  doi*sal  high,  its  longest  spine 
reaching  past  frout  of  second  dorsal;  anal  small,  nearly  under  the 
middle  of  second  dorsal,  1^  iu  head ;  pectoral  fiiis  reaching  past  tips 
of  ventrals  nearly  to  veut,  their  length  1^  in  head.  Head  4 ;  depth  4. 
D.  X-I,  26;  A.  I,  8;  Lat.  1.  60.  L.  18  inches.  Pacific  coast,  firom  Pan- 
ama north  to  Point  Concepciou;  abundadt. 

( Umhrina  undulata  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  148,  and  iu  U.  8.  Pac 
R.  R.  Surv.  Fish.  101  (the  typo,  a  very  young  Bpeciiiien,  examined  by  as):  UwikrhM 

^longata  GWniheTy  Proc.  Zool.  Soc.  London,  18G4, 148.) 

302.— liARIIVIUS  Cnvior  &  Valenciennes. 
•(Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.  v,  145,  1830:  type  Larimus  hrericept  C.  d'  V.) 

Body  oblong,  compressed;  snout  very  short  and  blunt;  month  verj* 
oblique,  large,  the  lower  jaw  projecting ;  teeth  small,  iu  villiform  bands ; 
no  barUcJs;  preopercle  finely  serrated;  pseudobranchiie  present;  air- 
bladder  simple;  vertebrie  as  usual;  lower  pharyngeals  distinct,  with 
pointed  teeth ;  dorsal  fins  connected,  the  first  moderate,  the  second  long; 
anal  fin  very  small,  placed  well  back,  provided  with  3  si>ines ;  caudal 
fin  convex.  (Aniincient  name  of  some  fish,  from  Xap6':y  pleasant,  dainty.) 

Oil.  Lt*  fasclatus  Holbrook. 

Silvery  gray,  clouded  above ;  sides  marked  with  about  7  nearly  ver- 
tical  dusky  bars,  running  from  the  back  to  below  the  lateral  line.  Body 
oblong,  compressed,  ventral  outline  nearly  straight,  dorsal  outline  consid- 
erably arched ;  snout  very  short,  much  less  than  the  diameter  of  the 
large  eye ;  mouth  large,  very  oblique,  maxillary  nearly  reaching  pos- 
terior margin  of  orbit;  tip  of  mandible  on  level  of  lower  part  of  pupil; 
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seoond  anal  spine  small;  pectoral  fin  short  and  candal  snbtrancate. 
Head  3} ;  depth  abont  3.  D.  X-1, 24 ;  A.  II,  6;  Lat.  L  abont  62.  {Hoi- 
brook.)    Sonth  Atlantic  coast  and  southward ;  rare. 

(Holbrook,  Ich.  8.  C.  1860,  154;  Gttnther,  ii,  269.) 

808.— ATRACTOSCION  Gill. 

« 

(Gin,  Pioc.  Acad.  Nat.  Sci.  Phila.  1832,  18:  type  OtolUhiu  cequideM  Cav.  &  Val.) 

This  genas  differs  from  Cynoscian  only  in  the  dentition,  the  bands  of 
teeth  being  somewhat  broader  and  some  of  the  teeth  near  the  middle  of 
the  upper  jaw  enlarged,  but  not  forming  canines.  The  species  are 
among  the  largest  of  the  flciwnidcej  and  as  food-fishes  they  sae  among 
the  best    (arpaxToxj  a  spindle ;  trxtovj  ScisBua.) 


U  A.  noblle  (Ayres)  Gi\l,^White  Sea  Baas;  Sea  Trout;  Carvifu^. 

Dull  silvery,  bluish  above ;  everywhere  punctulate ;  young  with  obscure, 
dnsky  cross-bars;  axil  and  fins  dusky.  Body  elongate-elliptical,  not 
much  compressed;  head  slender,  conical,  the  snput  rather  ]K)in ted;  mouth 
terminal,  oblique,  the  lower  jaw  the  longer;  maxillary  reaching  to  be- 
yond pupil;  premaxillary  in  front  on  the  level  of  the  orbit;  teeth  in 
lower  jaw  enlarged  and  in  a  single  row  laterally,  anteriorly  smaller,  in 
a  broad  patcli,  the  inner  series  in  both  jaws  reflexed  and  movable ;  upper 
jaw  with  about  two  series  on  sides  forming  a  broad  cardiform  patch  in 
front ;  a  few  of  the  teeth  near  the  middle  of  the  jaw  enlarged  but  not 
canine  like ;  gill-rakers  moderate,  very  strong;  scales  very  thin,  weakly 
ctenoid;  anal  spines  2,  weak,  the  first  sometimes  obsolete;  fins  low, 
pectoral  not  reaching  half  way  to  vent ;  caudal  lunate,  the  upper  lobe 
generally  longest.  Head  3J ;  depth  4.  D.  X-I,  21 ;  A.  II,  9 ;  Lat.  1. 
88  (tubes);  more  than  100  series  of  scales.  Pacific  coast  north  to  2Saii 
Francisco;  one  of  the  largest  and  most  valuable  of  our  ScisBuoid  fishes, 
reaching  a  weight  of  60  to  70  xiounds.    The  flesh  is  firm  and  rich. 

(Jokniua  nobilis  Ayres,  Proc.  Cal.  Aca<l.  Nat.  Sci.  1860,  78 ;  Gill,  Proo.  Acad.  Nat.  Sci. 
Phila.  1862,  18 :  Otolithus  calif ornensiB  Steinduchner,  Ichth.  Beitriige,  iii,  31,  187.5,  tbo 
yoang  or  "Sea  Tront.") 

804.— GYNOSCION  Gill. 
Wedk'fishes. 

{CestreuB  Gronow ;  not  of  C.  &  V.) 
(GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 49 :  type  Johniua  regaliSj  Bloch.) 

Body  elongate,  little  compressed;  the  back  not  elevated.  Ilead 
conical,  rather  pointed.  Mouth  larger  than  in  our  other  ScisBnoids;  the 
lower  jaw  projecting.    Maxillary  very  broad.    Teeth  sharp,  not  closely 
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set,  in  rather  narrow  bands ;  the  lower  jaw  withont  canines;  upper 
jaw  with  two  long  canines,  one  of  which  is  sometimes  obsolete;  lateitil 
teeth  of  lower  jaw  larger  than  anterior.  Preopercle  with  its  mem- 
branaceous edge  serrulate,  the  bone  entire.  Lower  phai^'ngeal  bones 
separate,  their  teeth  all  pointed.  Gill-rakers  strong,  rather  long.  Ver- 
tebrse  about  14-1-10  (instead  of  10-1-14  as  in  Sciwnoids  generally). 
Pseudobraucliia)  well  developed.  Dorsal  spines  slender ;  anal  spines  1 
or  2,  very  feeble; 'second  dorsal  long  and  low;  caudal  flh  sabtmncateor 
lunate.  Large  fishes  chiefly  of  the  waters  of  America,  closely  related  to 
the  Old  World  genus  OtoUthvSj  from  which  they  are  distinguished  by  the 
absence  of  canines  in  the  lower  jaw.  All  of  them  rank  high  as  food- 
fishes  ;  the  flesh  is  rich,  but  tender  and  easily  torn ;  hence  the  popular 
name  of  Weak  fishes,  (xuoiv,  dog;  trxtovy  ScisBua;  the  modem  Greek 
name  of  Umbrina  eirrhosa.) 

m 

a.  Anal  sjiiues  2. 

918.  €•  parvipinne  Ayres. — Blue-fish;  Cormna. 

Clear  steel-blue  above,  without  stripes  or  spots,  silvery  below;  a 
narrow  dusky  shade  along  the  sides  below  the  lateral  line ;  axil  dusky; 
lower  fins  yellowish  with  dusky  shading;  upper  fins  dark;  the  second 
dorsal  dark-edged.  Body  elongate,  compressed,  little  elevated.  Hea<l 
conic,  rather  pointed.  Mouth  large,  the  maxillary  extending  to  beyon<l 
the  pux)il.  Eye  large,  a  little  shorter  than  snout,  0  in  head.  Teeth 
moderate,  in  a  rather  broad  band;  canines  very  long  and  strong,  usually 
but  one  present.  Fins  rather  low ;  caudal  lunate ;  pectoral  short,  not 
reaching  to  the  tips  of  the  ventrals.  Gill-rakers  strong,  rather  long. 
Head  3J;  depth  4^.  D.  IX-I,  23;  A.  II,  10;  the  first  anal  spine  ex- 
tremely small.  Lat.  1.  with  75  tubes;  the  number  of  scales  about  95. 
L.  30  inches.  P.>  loric  cceca  3.  Air-bladder  long,  with  two  appendages. 
Coast  of  California  and  Mexico,  chiefly  south  of  8anta  Barbara.  An 
excL»llent  food  fish. 

(Ayres,  Vnn\  Cal.  Aoail.  Nat.  Sci.  18C1, 15G :  Otolithus  magdaJena,  Stoindachner,  Ichih. 

IJi*itra«xi>,  iii,  IHTf).) 

aa.  Anal  Hjniic  single. 

c.   Ijack  uniform  silvery  white,  without  dark  spots  or  hlotcbes. 

911.  €•  nofhum  lUAh.^White  Trout;  Sea  Trout. 

riiiforin  bright  silvery,  bhiish  above.  Body  elongate,  little  compress- 
ed. Back  more  arched  than  in  the  other  species.  Mouth  moderate, 
obli(|ue;  lower  jaw  longest;  maxillary  reaching  opposite  middle  of  eye. 
Eye  large,  about  as  long  as  snout.    Head  3^;  depth  3}.    D.  X-1, 28  (X- 
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I,  25,  Ounther) ;  A.  1, 10 ;  Lat.  1.  about  68.    (Holbrook.)    Coast  of  Soutb 
Carolina  and  southward. 

{OtolUku9  nothus  Holbiook,  Icb.  8.  C.  IBGO,  134 :  OtolWtus  ftothu9  Ganther,  ii,  308.) 
cc.  Back  irregularly  speckled  and  blotcbe^l,  tbo  spots  forming  nndnlating  streaks. 

015.  G.  r«frale  (Blocb  &,  Scbneider)  Q'lM—WeakJiBh;  Squeieague;  Graif  Trout 

Silvery,  darker  above  and  marked  with  many  small,  irregular  dark 
blotches,  some  of  which  form  undulating  lines  running  downward  and 
forward;  back  and  head  with  bright  reflections;  dorsal  and  caudal 
flns  dusky ;  ventrals,  anal,  and  lower  edge  of  caudal  yellowish,  some- 
times speckled.  Maxillary  reaching  to  beyond  pupil ;  teeth  shari),  in  nar- 
row bands.  Pectorals  short,  scarcely  reaching  tips  of  ventrals,  a  little 
more  than  half  length  of  head ;  longest  dorsal  spine  as  long  as  maxillary, 
not  half  length  of  head.  Head  3^  in  length ;  depth  4|.  Eye  about  1^ 
in  snout.  D.  X-I,  29;  A.  1, 13;  Lat.  1. 78.  Cape  Cod  to  South  Amer- 
ica; very  abundant,  and  highly  valued  as  a  food-flsh. 

iJohniu9  regdlii  Bl.  &,  Scbn.  1801,  75:  Otoliths  regalia  Holbrook,  Icb.  S.  C.  I860, 129: 
Otolithue  reqalU  Gttutber,  ii,  307.) 

9 : 6.  €.  fbalasslnum  (Holb.)  Gill. 

Silvery,  darker  above,  and  marked  with  many  interrupted  narrow 
dark  lines,  directed  from  back  obliquely  forwards;  belly  yellow,  the 
color  running  up  on  the  sides.  Body  longer  and  less  elevated  than  in 
the  preceding,  and  with  a  sharper  snout  Head  3^  in  length ;  depth 
about  4^.  D.  X-I,  26 ;  A.  1, 9.  South  Atlantic  coast  of  United  States. 
A  doubtful  species,  distinguished  ftrom  C.  regale  by  the  fewer  tin  rays. 

(OtoUthus  thalasHnus  Holbrook,  Icb.  S.  C.  1660, 133;  not  Otolithiu  thalansinus  GUn- 
tber,  ii,  308.) 

hbb.  Back  and  upper  fins  witb  many  conspicuous  round  black  spots. 
917.  €•  iiiai*,ulatniil  (MitcbiU)  GiU.—^po^^  Sea  Trout. 

Bright  silvery,  darker  above ;  back  posteriorly  with  numerous  round 
black  spots  as  large  as  the  pupil ;  both  dorsal  and  caudal  fins  marked 
with  similar,  somewhat  smaller  spots,  much  as  in  a  trout;  anal  dusky. 
Maxillary  reaching  to  posterior  edge  of  eye ;  canines  moderate.  liong- 
est  dorsal  spine  not  quite  half  the  length  of  the  head ;  pectorals  short, 
not  reaching  tips  of  ventrals,  not  half  length  of  head  ;  caudal  lunate. 
Head  3J;  depth  5.  Eye  large,  about  6  in  head.  D.  X-T,  25;  A.  1, 10; 
Lat.  1.  about  90.    Virginia  to  Mexico ;  very  abundant  southward. 

{Labrwt  squeteague  var.  maculatu$  Mitcbill,  Traus.  Lit.  &  Pbil.  Soc.  i,  390,  18l.'>:  Oto- 
Utku$  carolinenHs  Cuv.  Sl  Val.  ix,  475 :  OtoUtkus  carolinensis  Holbrook,  Icb.  8.  C.  18G0, 
72:  OtolithMs  oaroiinentis  GUntber,  ii,  30t>:  Otolitkus  drummondi  Girard,  U.  8.  Mex. 
Bonnd  Sanr.  Icbtb.  1859,13;  not  of  Kicbardson  T . ) 
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805.— SEBIPHUS  Ayres. 

Queen-fishes. 

(AyreS)  Proc.  Cal.  Acad.  Nat.  Sci.  pt.  ii,  80,  1861 :  ty|>e  Seripkus  poUitu XyrtB,) 

Body  oblong,  compressed,  covered  with  rather  large,  deciduonSy  ctenoid 
scales.  Head  deep,  compressed,  carinated  behind,  depressed  above  the 
eye.  Snoat  bluntish,  lower  jaw  projecting.  Mouth  large,  oblique.  Teeth 
small,  sharp,  separated,  in  narrovr  bands.  Gill-rakers  long.  Pseudo- 
branchiae  present.  Preopercle  with  its  membranaceous  edge  denticulated. 
Fins  fragile,  the  soft  parts  scaly ;  dorsal  fins  well  apart,  the  second  un- 
usually small,  scarcely  larger  than  the  anal,  which  is  unusually  large; 
anal  spines  2,  feeble ;  caudal  fin  lunate.  Yertebrse  14  +  10,  as  in  OtoUth- 
ince.  Size  small,  (ffipt^o^j  a  small  winged  insect;  also  a  kind  of  worm- 
wood; the  allusion  not  evident.) 

91 8«  8.  politus  Ayres.— -QMeen-/«ft;  King-yieh, 

Bluish  above,  sides  and  below  bright  silvery,  finely  punctate ;  ver- 
tical fins  all  pale  yellow;  base  of  pectorals  blackish.  Body  oblong,  com- 
pressed. Depth  of  head  f  its  length.  Mouth  very  large,  oblique,  the 
tip  of  the  mandible  on  the  level  of  the  pupil,  the  broad  maxillary  reach- 
ing to  the  posterior  margin  of  the  i)upili  Teeth  small,  sharp,  sepamteil, 
in  about  two  series  in  front  and  one  behind.  Gill  rakers  §  diameter  of 
eye.  Scales  ctenoid,  very  deciduous.  Spines  very  slender.  Soft  imrts 
of  vertical  fins  largely  covered  with  small  deciduous  scsiles.  Dorsjils 
well  separated,  fhe  second  inserted  in  advance  of  the  anal,  which  ex- 
tends much  further  back ;  caudal  concave ;  pectorals  small,  bart^ly 
reaching  tips  of  the  small  ventrals.  Flesh  very  tender.  Head  3J; 
dei)th  33.  D.  VIII-I,  20 ;  A.  11,  21 ;  Lat.  1.  about  GO.  L.  12-14  inches. 
Coast  of  California;  very  abundant  southward;  north  to  San  Francisco. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  ii,  SO,  1851 ;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  lt«2, 

277.) 

Family  XCIL— GERRID^. 

{The  Oerroids.) 

Body  oblong  or  elevated,  compressed,  covered  with  sparoid  scales; 
lateral  line  continuous ;  mouth  moderate,  extremely  protractile,  descend- 
ing when  protruded,  the  spines  of  the  premaxillary  extending  to  above 
the  eye,  closing  a  deep  groove  in  the  top  of  the  head;  maxiUar}'  with- 
out supplemental  bone,  not  slipping  under  the  very  narrow  preorbital; 
its  surface  silver^-,  like  the  rest  of  the  head ;  base  of  mandible  acaly, 
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a  slit  between  it  and  tbe  preorbital  to  x>ermit  its  free  motion ;  both  jaws 
with  slender,  villiform  teeth ;  no  incisors,  canines,  nor  molars ;  no  teeth 
on  vomer  or  palatines;  preopercle  entire  or  serrate;  sides  of  hesid 
scaly;  nostrils  double,  roand;  pseadobranchise  concealed;  gill- takers 
short,  broad;  gill-membranes  separate,  free  from  the  isthmus;  dorsal 
fin  single,  continuous  or  deeply  notched,  the  spinous  and  soft  portions 
abont  equally  developed,  with  a  scaly  sheath  along  the  base,  as  in  Em- 
biotacidas;  dorsal  spines  usually  9  or  10;  anal  usually  with  3  spines ;  the 
soft  portion  of  the  fin  similar  to  the  soft  dorsal,  but  shorter ;  ventral 
fins  thoracic,  I,  5 ;  branchiostegals  G ;  lower  pharyngeal  boue^  firmly 
united,  with  a  suture;  air-bladder  present;  pyloric  coeca  rudimentary; 
vertebrae  10-14.  Oviparous.  Species  about  30,  inhabiting  the  tropical 
seas.  They  differ  considerably  in  form,  and  in  development  of  spines, 
but  probably  all  may  be  referred  to  a  single  genus. 

(Gerrida:  GUuther,  iv,  252-264.) 

806.~OI:BBI:S  Cnvler. 
(Cnvier,  R^gne  Anim.  ed.  2,  ii,  1829:  type  Gerrea  plumieri  Cuv.  &,  Val.) 

Character  of  the  genus  included  above.  (An  ancient  Latin  name  of 
some  similar  fish.) 

a.  Preopercle  serrate;  second  spines  of  dorsal  and  anal  much  enlarged.    (Gerres.) 

0 

•19.  O.  plnmieri  Cuv.  &.  Val. 

BriUiant  silvery,  a  blackish  stripe  along  each  row  of  scales,  making 
about  12  streaks,  the  upper  concurrent  with  the  back  and  thus  strongly 
cun'ed ;  fins,  except  the  pectorals,  dusky.  Body  compressed,  the  back 
much  elevated,  the  profile  steeply  descending  and  somewhat  concave,  the 
snout  rather  iiointed ;  lips  full,  mouth  quite  small,  the  maxillary  reaching 
front  of  the  pupil  of  the  large  eye,  which  is  longer  than  snout,  3J  in 
head;  three  rows  of  scales  on  cheek;  scales  large,  smootb,  adherent; 
longest  dorsal  spine  nearly  as  long  as  head,  longer  than  longest  ujial 
spine ;  pectorals  narrow,  pointed,  reaching  past  tips  of  ventrals  to  anal ; 
caudal  forked;  ventral  with  a  large  acce.S8ory  scale.  Lat.  1.  conspicuous, 
its  scales  38.  Head  3^  in  length ;  depth  2.  D.  IX,  12 ;  A.  Ill,  9,  the  last 
rays  not  much  higher  than  the  scaly  sheath.  West  Indies,  north  to 
Eastern  Florida. 

(Cuv.  &  Val.  vi,  452;  Gttnther,  iv,  253.) 

aa,  Preo])crclH  entire;  second  8i)ines  of  doi-Aal  and  anal  little  enlarged.    {Diapttrus* 
Kanzani.) 

"Diapterus  llanzani,  N.  Comni.  Ac.  Sc.  Bol.  1841 :  =  Eucinostomus  B.  &,  G.  {diaitTe- 
poif  having  the  fin  divided.) 
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920.  O.  argenteos  (Baird  &  Girard)  Gttuther. 

Silvery,  without  spots  or  streaks  on  body  or  fins;  yoong  sometimes 
barred.  Mouth  very  small,  maxillary  reaching  slightiy  beyond  verdcal 
from  frout  of  eye ;  scales  large ;  spinous  part  of  dorsal  as  long  as  soft; 
second  dorsal  spine  scarcely  half  the  length  of  head;  soft  dorsal 
extending  a  little  further  back  than  anal.  Eye  3  in  head  Head  3|; 
depth  3.    D.  IX,  10 ;  A.  Ill,  7  or  8.    Kew  Jersey  to  North  Carolina. 

(Eucino8tamu8  argenteus  Baird  &  Girard,  Niuth  Smithsonian  Report,  1854,  335.) 

931.  G.  homonymas  (Goode  &  Bean)  J.  &.  G. 

Silvery,  bi'ownish  above,  centre  of  scales  with  a  darker  spot;  a  black 
spot  on  spinous  dorsal ;  young  with  transverse  dark  bars.  Body  oblong, 
compressed^  highest  at  front  of  spinous  dorsal ;  profile  steep,  not  arched; 
mouth  horizontal,  maxillary  reaching  to  below  eye ;  eye  large.  Head  3f 
in  length ;  depth  2^ ;  eye  3  in  head.  D.  IX,  10 ;  A.  Ill,  8.  L.  lat.  about 
40.  {Baird  &  Oirard.)  Atlantic  coast  of  the  United  States;  abundant 
Bouthwanl. 

(Diapterus  hamonymwt  Goode  &.  Bean,  Proc.  U.  S.  Nat.  Moa.  ii,  340,  1879:  f  ndiKiito- 
mu8  argenteus  Girard,  U.  S.  Mex.  Bound.  Surv.  Ichth.  1859,  17,  not  of  B.  &.  G. :  Grrrt$ 
argenteus  GUnther,  iv,  256.) 

023.  G.  harengulus  (Goode  &  Beau)  J.  &  G. 

"The  height  of  the  body  is  contained  3  to  3 J  times  in  the  total  length 
without  caudal,  the  length  of  the  head  3^  to  3^  times;  the  diameter  of 
the  eyt*  excels  the  length  of  the  snout  and  is  contained  3  times  in  the 
length  of  the  head  and  equals  the  width  of  the  interorbital  space:  the 
groove  for  the  ijrocesses  of  the  intermaxillaries  is  naked  and  extends  to 
the  vertical  through  the  anterior  third  of  the  eye;  the  free  portion  of 
the  tail  is  longer  than  high ;  the  least  height  of  tail  equals  the  length  of 
the  Cth  dorsal  spine ;  the  3rd  dorsal  spine  is  the  longest,  its  length  being 
contained  twice  in  the  height  of  the  body  and  equals  the  length  of  the 
head  without  the  postorbital  portion ;  the  last  dorsal  spine  equals  in 
length  the  2d  anal,  and  about  equals  the  length  of  the  snout,  and  is  abtut 
I  as  long  as  the  3d ;  the  first  dorsal  ray  is  fully  1^  times  as  long  as  the 
1  st  dorsal  si)ine ;  the  2d  anal  spine  is  stronger  and  shorter  than  the  3nl, 
its  length  being  contained  3 J  in  the  length  of  the  head;  the  3<1  anal 
spine  is  contained  3J  times  in  the  length  of  the  head;  the  caudal  is 
forked,  its  length  slightly  less  than  the  length  of  the  head,  and  veiy 
little  greater  than  the  length  of  the  pectoral;  the  pectoral  reaches  to 
the  perpendicular  through  the  origin  of  the  soft  dorsal.    The  ventral  is 
half  as  long  as  the  head;  the  vent  is  under  the  2d  ray  of  the  soft  dor- 


93.   EMBIOTOCID^.  585 

saL  D.IX,10;  A.nr,7;  P.  15;  V.I,5;  0.  +  17+.  L.lat.44;  L-tians. 
•/V^.  The  back  has  a  slight  tawny  hae,  intermpted  as  it  blends  with  the 
white  of  the  sides  by  five  or  six  indistinct  scollopy  incursions  of  the 
body  color,  giving  the  apper  part  of  the  side  of  the  fish  a  marbled  ap- 
pearance."   (Qoode  &  Bean.)'   West  coast  of  Florida. 

(^EwAmoBtomuaharenguluB  Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mob.  1879,  132,  340.) 

Family  XCIII.— EMBIOTOCID^. 

{The  Surf -fishes.) 

Viviparous  Labroids.  Body  ovate  or  oblong,  compressed,  covered 
with  cycloid  scales  of  moderate  size.  Cheeks,  operculum,  and  interoi>er- 
culum  scaly.  Lateral  line  continuous,  running  high,  without  abrupt  flex- 
ure; not  extending  on  the  caudal  fin.  Head  rather  short.  Mouth  small, 
terminal.  Jaws  with  conical  or  compressed  teeth  of  moderate  or  small 
size,  in  one  or  two  series.  No  teeth  on  vomer  or  palatines;  no  canines; 
lower  pharyngeals  united,  without  suture,  their  teeth  conical  or  paved. 
Upper  jaw  freely  protractile.  Lips  full,  the  lower  either  forming  a  free 
border  to  the  jaw  or  else  attached  by  a  frenum  at  the  symphysis.  Max- 
illary short,  without  supplemental,  bone,  slipping  for  most  or  all  of  its 
length  un<ler  the  preorbital.  Opercular  bones  entire.  Branchiostegals 
C  (or  5).  Gill-rakers  usually  slender;  gill-openings  wide,  the  membranes 
free  from  the  isthmus  or  very  slightly  connected;  pseudobranchise 
present;  gills  4,  a  slit  behind  th  'i  fourth.  Nosti-ils  round,  2  on  each 
side.  Dorsal  fin  single,  long,  with  8-18  usually  slender  spines,  which 
are  depressible  in  a  groove.  A  sheath  of  scales  along  the  base  of  the  an- 
terior ])art  of  soft  dorsal  and  posterior  part  of  spinous  dorsal ;  this  sheath 
separated  by  a  furrow  from  the  scales  of  the  body.  Anal  fin  elongate, 
with  3  moderate  or  small  spines  and  15-35  slender  soft  nVys,  its  form 
and  structure  differing  in  the  two  sexesw  Ventral  fins  thoracic,  I,  5. 
Pectorals  moderate.  Caudal  forked.  Oviduct  oi)ening  behind  the  vent, 
the  two  ai)ertiires  always  distinctly  separated.  Air-bladder  large,  sim- 
ple.   No  i>yloric  cceca.    Vertebne  13-19  +  10-23. 

Viviparous.  The  young  are  hatelietl  within  the  body,  where  they 
remain  closely  packed  in  a  sac-like  enlargement  of  the  oviduct  analo- 
gous to  the  uteruif,  until  born.  These  fcutal  fishes  bear  at  first  little 
resemblance  to  the  parent,  being  closely  compressed  and  having  the 
vertical  fins  excee<lingly  elevated.  At  birth  they  are  from  IJ  to  2^ 
inches  in  length,  and  similar  to  the  adult  in  appeanince,  but  more  com- 
pressed, and  red  in  color.    Since  the  announcement  of  their  viviparous 
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nature  by  Dr.  Gibbons  and  Professor  Agassiz^  in  1853,  these  fishes  have 
been  the  sabject  of  much  interest  to  anatomists^ 

Fishes  of  the  Paciiic  coast  of  Korth  America,  inhabiting  bays  ami 
the  snrf  on  sandy  beaches.  One  species  (Hy%terocarpus  traM)  inhabits 
fresh  waters,  one  {''IHtrema^  violaceum)  is  fooud  in  AostraUa,  aud 
another  (Ditrema  temminchi)  is  found  in  Japan.  The  species  reach  a 
length  of  from  G  to  18  inches,  and  are  very  abundant  where  found. 
They  are  much  used  for  food,  but  the  flesh  is  poor  and  tasteless.  Most 
of  them  feed  on  Crustacea,  but  one  genus  (Abeona)  is  partly  or  wholly 
herbivorous.    Genera  8;  species  20. 

{Embiotocid<B  Giiuther,  iv,  244-251.) 

^  SplDOOs  dorsal  longer  than  the  soft  part,  of  16-18  spines;  second  anal  spine  the 

largest.     ( Ilysterocarpinoi. ) 
a.  Scales  large ;  teeth  moderate,  couicul,  in  one  series ;  lower  lip  irithont  frenam. 

Htstkrocarpcs,  307. 
**Spinons  dorsal  shorter  than  the  soft  part,  of  &-11  spines;  anal  spines  graduated. 

(EmbiotocincB,) 
h.  Scales  large  (40-50  in  the  lateral  line);  soft  dorsal  and  anal  more  or  less  short- 
ened. 
Ok  Teeth  incisor-like,  most  of  them  obtusely  thrco-lohed ;  lower  lip  with  a  nar- 
row frenmu Adbona,  90d 

CO.  Teeth  conic,  entire Microhbtkus,  309. 

hh.  Scales  small  (60-75  in  the  lateral  line). 

d.  Teeth  in  two  series  in  each  jaw AMPmsTiCHUS,  310. 

dd.  Teeth  in  a  single  series  in  each  jaw. 
e.  Lower  {iharyngeal  boue  normal  (with  the  posterior  margin  concave,  the 
the  lateral  horns  well  developed,  and  the  teeth  all  on  the  same  plane, 
some  conical,  some  truncate). 
/.  Lower  lip  with  a  frcnuiu,  its  Cil^e  entire. 

g.  Abdomen  much  lougcr  than  the  base  of  the  short  anal  fin. 

Hypsurus,  311. 
gg.  Abdomen  much  shorter  than  the  base  of  the  long  anal  fin. 

DiTRRMA,   312. 

ff.  Lower  lip  without  freuum,  its  free  fold  incise<l  behind;    li|i8  very 

large .RnACOCUiLU8,  313. 

ee.  Lower  pharyngeals  peculiar,  very  large,  posteriorly  convex,  the  lateral 
horns  little  developed,  the  teeth  on  two  separate  planes  whicli  meet 
at  an  angle,  the  autcrior  teeth  hexagonal  and  tessellated,  the  posterior 
appressed  forwards Damauchthts,  314. 

807.— HFSTEROCARPIJS  Gibbons. 

(Gibbons,  Daily  Placer  Times  and  Transcript,  May  18,  1854,  and  in  Proc.  Acad.  Nat. 
Sci.  Phila.  1854,  124:  type  Hysterocarpus  traski  Gibbons.) 

Body  ovate,  the  back  strongly  elevated  and  convex  j  head  small,  the 
snout  projecting ;  mouth  small,  with  one  series  of  rather  large,  bluntly 
conical  teeth;  the  jaws  about  equal ;  lips  not  much  enlarged,  the  lower 
forming  a  free  border,  without  frenum ;  gillrakers  moderate,  wide!}*  set; 
brauchiostegals  5;  scales  rather  large,  silvery;   spiDons  dorsal  vi^ 


9S.   EMBIOTOCID^— ABEONA,  587 

long,  of  about  IC  spines,  highest  at  the  fifth  or  sixth,  thence  gradually 
shortened  each  way,  the  last  spines  being  shorter  than  the  soft  mys; 
anal  spines  stronger  than  in  the  other  genera,  curved,  the  second 
spine  being  longer  and  stronger  than  the  first  and  third,  which  are 
nearly  equal ;  soft  rays  of  anal  20-23  in  number,  the  anterior  simply 
articulated.  Fresh  waters  of  California.  {uffTspo^^  later;  xapizo^y  fruit; 
f.  f.,  fruit  borne  late;  in  allusion  to  the  prolonged  development  of  the 
embryo.) 

998.  H.  traski  GibboDs. 

Males,  above  dark  brown,  sides  yellowish  or  olivaceous,  with  fine 
black  dots;  throat  and  belly  golden  yellow;  females  olivaceous,  darker 
above,  with  black  blotches  on  sides  in  irregular  transverse  bars.  Body 
oval,  compressed ;  ventral  curve  less  than  that  of  the  back ;  head  small, 
profile  from  snout  to  occiput  concave ;  mouth  small,  oblique,  maxillary 
not  reaching  orbit ;  lateral  line  following  the  curve  of  the  back ;  dorsal 
spines  rather  high,  the  fourth  to  seventh  highest ;  cheeks  with  3  rows 
of  large  scales.  Head  3J ;  depth  2.  D.  XVI,  11 J  A.  Ill,  22;  Lat.  1. 40. 
Bivers  of  Central  California,  locally  abundant. 

'  (Gibbons,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  105,  124;  GUnther,  iv,  251.) 

808.— ABEONA  Girard. 
Shiners, 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  322:  type  Abeona  irowbridgii  Grd.  =  Cj^iiia- 
togaater  minimus  Gibbons.) 

Body  ovate  or  oblong,  compressed.  Head  moderate.  Mouth  small; 
the  jaws  alK>ut  equal ;  lips  rather  thin,  the  lower  with  a  narrow  freuum ; 
teeth  in  one  principal  series,  besides  which  are  often  one  or  two  other 
teeth,  stout,  somewhat  compressed,  and  incisor-like;  all  or  most  of  the 
teeth  three-lobed.  Gill-rakers  very  slender  and  short.  Lower  pharyn- 
geals scarcely  concave  behind ;  the  teeth  all  large  and  truncate.  Scales 
large.  Dorsal  fin  short  and  high ;  the  spines  robust ;  the  middle  ones 
highest  and  rather  higher  than  the  soft  rays.  Anul  fin  short  and  deep, 
with  strong  spines.  Vertebrae  (in  A.  minima)  14  +  19.  Species  of  small 
size;  partly  or  wholly  herbivorous,  feeding  on  sea- weeds.  Coloration 
.  variegated.    (A  coined  name  without  meaning.) 

^984.  A.  mininia  (Gibbons)  Gill. 

Color  greenish  above  with  bluish  reflections,  thickly  dusted  with 
black  dots ;  an  irregular  longitudinal  black  band  along  axis  of  body, 
and  two  vertical  dark  bars  downward  from  base  of  dorsal  fin  on  which 
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they  appear  as  blotches;  sides  ofteu  with  much  light  yellow;  axil  of 
pectorals  black.  Body  oval,  compressed,  with  thick  short  caudal  pe- 
duncle and  very  short  head.  ProHle  moderately  depressed  above  the 
eyes.  Spinous  dorsal  rapidly  rising  to  the  fifth  or  sixth  spine,  thence 
gradually  descending;  spinous  dorsal  higher  than  soft  part;  cheeks 
with  scales  in  2^  series.  Head  3| ;  depth  2.  D.  IX,  U ;  A.  Ill,  16 ;  Lat. 
].  45.  L.  6  inches.  Pacific  coast  of  United  States;  common;  thesmaU- 
*  est  of  the  familv. 

{Cymatogasler  iiiij|tfiii(«  GibbooR,  Proc.  Acad.  Nat.  Soi.  Phila.  1854, 125:  JheotM  Irov- 
hridgii  Girard,  U.  8.  Pac.  R.  R.  Surv.  Fish,  x,  186,  pi.  34,  fig.  6-10 :  Ditrmm  wMmm 
Gttnther,  iv,  249.) 

995.  A.  aurora  Jordan  &  Gilbert. 

Color  bluish-black  above,  becoming  lighter  on  sides  and  sflveiy  be- 
low. Opercles  and  lower  half  of  sides  punctate  with  black  dots  and 
shaded  with  light  orange,  the  latter  more  intense  on  the  centres  of  the 
scak'S  and  forming  a  diffuse  lateral  band;  a  broad  grayish  streak  back- 
wards from  pectorals  to  opposite  origin  of  anal,  this  streak  without  orange 
tint  and  with  the  margins  of  the  scales  dark  by  aggregation  of  black 
points ;  young  specimens  with  the  bright  lateral  shade  more  distinct, 
and  rosy  instead  of  orange;  fins  marked  with  more  or  less  blackish,  the 
anal  with  some  yellowish ;  a  conspicuous  black  triangular  blotch  in  the 
axil  of  the  pectoral.  Body  elongate,  with  a  very  long  and  rather  thick 
caudal  peduncle.  Head  transversely  very  convex  above,  and  with  a 
blunt  snout.  Mouth  small,  oblique;  maxillary  reaching  but  two-thirds 
the  distance  to  front  of  orbit.  Spinous  dorsal  with  the  fifth  to  the  ninth 
spines  highest,  and  about  equal  to  the  longest  soft  ray.  Caudal  forked 
for  nearly  half  its  length.  Scales  on  cheeks  hi  3  distinct  series.  Head 
4 ;  depth  23.  D.  IX,  17  ;  A.  Ill,  20 ;  Lat.  I.  45.  L.  7  inches.  Monterey 
Bay.  Oalifoniia ;  abundant  in  rock-pools. 

(Jonlan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  299.) 

81'.{.-MI€ROIVIETRIJS  Gibbons. 

Sparadas. 

{Cymatogasitr  and  JlrachyiHtius  (till:  Metrogctster  Agassiz.) 

(Gibbons,  Proc.  Cal.  Acad.  Nat.  Sci.  in  Daily  Placer  Times  and  Transcript,  May  30, 
18.';4:  type  Cymatoganter  aggrv{iaius  {}\hhoi\9^,) 

Body  elliptical,  oblong,  compressed.  Head  conic.  Mouth  small, 
oblique,  the  lower  jaw  slightly  shorter;  li])s  thin,  the  lower  with  narrow 
IVenuin  or  none;  teeth  Bmall,  conical,  rather  numerous,  in  one  series. 
Gill-rakei-s   moderate,  slender.     Scales  comparatively  large.    Dorsal 
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spines  rather  high,  some  of  the  middle  ones  highest,  the  posterior  not 
so  high  as  the  soft  rays;  the  soft  dorsal  shortened.  Anal  moderate, 
with  weak  spines.  Caudal  forked.  Pharyngeals  normal,  the  teeth  all 
conic.  Vertebrae  (in  M.  aggregatus)  16  +  20;  in  M.  frenatua  13  +  21. 
Species  of  small  size  and  bright  coloration,  {/uxpo^y  small;  fierpo^y 
measure,  t.  e.,  small  size.) 

a.  Lower  lip  with  a  frennm.    (Brachyisiiua*  Gill.) 

•9«.  n.  frenaeus  (Gill)  J.  <&  G. 

Body  elongate,  compressed,  regularly  elliptical,  with  a  slender  pointed 
bead  and  a  long  caudal  peduncle;  profile  much  depressed  over  the  eye8, 
the  snout  projecting.  Mouth  very  small,  oblique,  maxillary  not  reach- 
ing orbit.  Cheeks  with  two  rows  of  scales.  Dorsal  spines  very  long 
and  rather  strong,  the  sixth  and  seventh  the  longest  and  a  little  longer 
tlian  the  soft  rays.  Caudal  rather  deeply  forked.  Gill-rakers  slender, 
rather  long.  Color  dark  olive  brown  above,  each  scale  with  a  daric 
spot  at  base,  followed  by  a  light  mark;  below  bright  light  coppery- 
red;  each  scale  with  a  blue  spot  and  dark  punctulations;  head  colored 
like  the  body;  fins  all  Ught  reddish.  Head  3|;  depth  3.  D.  VIII,  15; 
A,  III,  22;  Lat.  1.  40.  L.  8  inches.  Entire  Pacific  coast  of  United 
States ;  locally  very  abundant. 

{BrackyUtiua  frenatua  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  275:  BrachyisiiM  fre- 
natiu  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  S04 :  JHtrema  brevipinne  Giinther,  iv, 
848.) 

991fm  in*  rosacens  Jordan  A,  Gilbert. 

Bodyoblong-ovate,  deepest  at  the  shoulders;  the  profile  thence  to  the 
occiput  convex,  the  occipital  and  interorbital  region  considerably  depress- 
ed ;  body  tax>ering  backwards  from  the  shoulders  into  a  short  and  slender 
caudal  peduncle.  Head  small,  thick,  the  snout  blunt.  Mouth  compara- 
tively large,  little  oblique,  the  lower  jaw  included;  maxillary  slightly  pass- 
ing the  vertical  fh)m  the  front  of  the  orbit ;  premaxillary  anteriorly  on  a 
level  with  the  inferior  margin  of  the  pupil.  Eye  very  large,  its  diameter 
about  one-thi:d  the  length  of  the  head;  interorbital  region  very  broad. 
Teeth  large,  conical,  truncate  at  tip,  about  -^^ ;  none  on  the  sides  of  the 
lower  jaw.  Scales  on  the  cheeks  in  three  series.  Spinous  dorsal  high . 
the  first  spine  about  two-fifths  the  length  of  the  highest ;  the  sixth  to  tenth 
of  nearly  equal  height,  and  higher  than  the  soft  rays.  Anal  fin  with  the 
base  oblique,  the  npines  rather  strong,  and  more  or  less  curved.    Caudal 

*Gin,  Proc.  Acad.  Nat.  Sci.  Phila.  18t$2,  275:  type  BrachyiatiM  frenatua  Gill. 
{fipaxvif  iibort;  idriovj  saU.) 
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fin  nan-ow,  forked  for  more  than  half  its  length,  the  lobes  rather  pointed, 
Pectoral  fins  small,  not  reaching  to  the  tips  of  the  ventrals.  Color  roee- 
red  with  silvery  lustre,  darker  above;  top  of  head  orange;  a  very  dis- 
tinct chocolate  colored  spot  above  the  lateral  line  at  the  origin  of  the 
soft  dorsal  fin;  another  smaller  one  just  below  the  end  of  the  soft  dorsal. 
Fins  immaculate,  tinged  ^with  reddish.  Head  ^ ;  depth  2}.  D.  X^  18; 
A.  Ill,  20;  scales  G-5()-16.  L.  8  inches.  San  Francisco,  Cal.,  in  deep 
water  outside  the  Golden  Gate. 

(C^matoguHUr  roeaceua  Jordan  &  Gilbert,  I^c.  U.  S.  Nat.  Mas.  18S0,  303.) 
aa.  Lower  lip  without  frennm.     {Micromeirus.) 

Silvery,  back  dusky ;  middle  of  sides  anteriorly  with  the  scales  each 
with  a  cluster  of  dark  [K)ints,  these  forming  a  series  of  longitudinal 
striiK's,  which  extend  to  opposite  the  base  of  the  anal;  these  stripes  are 
inten'upt<Hl  by  ii  vertical  light  >ellow  bars,  on  which  are  no  black  specks 
in  the  adult.  Adult  males  in  spring  almost  entirely  black.  Body 
elongate  oval,  compressed,  heaviest  at  the  front  of  the  dorsal ;  caudal 
peduncle  short  an<l  slender;  head  short;  teeth  very  small,  conical  12-6; 
dorsal  spines  high  and  rather  feeble,  rising  rapidly  to  the  fiftli,  thence 
slowly  desoeudiug,  the  last  lower  than  the  soft  rays.  Cheeks  with  3 
rows  of  scales.  Dead  3J;  depth  2§.  I).  IX,  20 ;  A.  Ill,  2:5;  scales  .% 
38-11.  L.  G  inches.  Pacific  coast  of  the  United  States,  everywhere 
exceedingly  abundant. 

{Cymntogaftcr  aggrcgnlus  Gibbous,  1.  c.  May  18,  18o4 ;  Gibbons  1.  c.  May  30,  1854; 
Gibbons,  Proc.  Acad.  Nat.  Sci.  Pbila.  lHr)4,  l*i5 :  L'ymatogaHtir  agtjregaiHB  Gibbonti,  Proc. 
A('a<l.  Nat.  feci.  Phila.  lbTj4,  ltH>:  Jlolconotus  rhodoteruH  Girard,  U.  S.  Poc.  R.  K.  Sun*. 
h  lab.  193 :  Diirema  aggrcyutiHH  (JUnlhcr,  iv,  248.) 

310.— AinPKISTICIIlS  Agassiz. 

Walleyed  Perch. 

(Uohoi  o'u8  Ajjassiz:    Enn'iClithyH  Giranl :    CifwatogaHier*  And  Hyperprowpom  GihhfmBi 

JIiflHivritich thgft  (iil  1 . ) 

(Aga-ssiz,  Am.  Joiirn.  Sci.  Arts.  IHC.4,3G7 :  tyi>o  Ampl'utichus  argenteut  Agassiz.) 

Body  ovate  or  oblong,  strongly  compressed.  Mouth  moderate,  oblique 
or  almost  vertical,  with  slender  conical  teeth  in  two  series  in  each  jaw, 
tlie  outer  series  longer;  lips  thin,  the  lower  with  or  without  frenum. 
liill-raki-rs  long  or  short,  slender  and  stiff.    PLaryngeals  normal.    Fins 

"  Th<^  ^jciins  Ci/matogaMlvr  Gibbons,  as  lir«t  dcfiiicd  by  its  author,  in  equivalent  to  the 
earlier  IloUonotun  of  Ag:isHi/.  Prior  to  tbis,  tbe  uainc  CifmatogaBter  was  used  by  Gib- 
bons, without  uxpbmation,  as  tbe  «;eueric  name  of  tbe  group  afterwards  called  by  him 
MUrometrtm, 
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not  very  high,  the  spines  slender.  Scales  small,  GQ-75  in  the  coarse  of 
the  lateral  line.  S])ecies  5,  ditleriug  considerably  in  form  and  appearance, 
bat  agreeing  in  essential  characters,    (a/x^e,  doable ;  trnxo^j  series.) 

*  Lower  lip  withoat  freunm;  gill-rakers  namerons,  long. 

a.  Profile  depressed  or  concave  over  the  eyes;  moath  very  obliqae,  the  lower 
jftw  projecting ;  eye  very  large. 
h.  Anal  fin  short,  its  rays  abont.III,  23.     {HypoeriifUththyB*  Gill.) 

999m  A.  analls  (A.  Agassiz,)  Jor.  &  Gilb. 

Silvery ;  an  inky  blotch  on  the  middle  of  the  anal  fin  and  a  fainter 
blotch  on  the  spinons  dorsal ;  front  of  anal  yellow;  fins  otherwise  plain. 
Axil  black.  Body  comparatively  elongate,  formed  mach  as  in  Micro- 
metrusfrenatus;  api>er  anterior  profile  nearly  straight,  depressed  above 
the  eyes.  Snoat  sharp.  Mouth  large,  very  obliqae,  the  tip  of  the  lower 
jaw  on  a  line  with  the  npper  profile  of  the  snoat ;  maxillary  reach- 
ing front  of  orbit.  Dorsal  spines  high  and  slender,  longer  than  the 
soft  rays,  the  middle  longest.  Anal  spines  small.  Caudal  fin  shorty 
not  widely  forked ;  pectorals  short  and  broad,  four-fifths  the  length  of 
head.  Eye,  five  fourths  the  length  of  snout.  Head  3^ ;  depth  2^.  D. 
IX,  22 ;  A.  Ill,  23 ;  Lat.  1.  63.  L.  G  inches.  San  Francisco  to  Point 
Concei>cion ;  rather  rare ;  locally  abundant  at  Santa  Cruz. 

(HifperprMopoH  analis  Alex.  Agassiz,  Proc.  Bost,  Soc.  Nat.  Hist.  1861, 133:  Hypocrit-' 
ichthyB  analis  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862, 276:  Ditrema  anale  GUnther,  iv,250.) 

h.  ADal  fin  long,  its  rays  abont  III,  33.    (Hyperpro9opon\  Gibbons.) 
c.  Ventral  fins  posteriorly  black.  * 

930.  A.  arcnatus  (Gibbons)  J.  A  G.—Wall-ryed  Perch;  White  Perch. 

Bluish  black  above;  sides  bright  silvery,  sometimes  faintly  barred; 
ventra;ls  with  a  broad  terminal  bar  of  black;  caudal  and  anal  edged 
with  blackish.  Body  ovate,  strongly  compressed.  Interorbital  space 
rather  wide,  abruptly  depressed  at  the  nape,  the  profile  of  the  snout 
extending  forward  at  a  less  angle  than  that  of  the  back.  Snout  very 
short,  much  shorter  than  the  eye.  Maxillary  scarcely  reaching  front 
of  pupil.  Mouth  extremely  oblique.  Eye  2J  in  head,  larger  than  in 
any  other  species.  Middle  dorsal  spines  a  little  higher  than  the  last, 
or  than  the  soft  rays;  anal  low.    Head  3^;  depth  2j^.    D.  IX,  27;  A. 


•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  276:  type  ffyperproaapon  analis  A.  Ag. 
(inoKpiTo^f  deceiver;  IxOvaj  fish;  its  appearance  (Micrometrut)  belying  its  affinities 
{Uolconotuit), 

t  Gibbous,  Daily  Placer  Times  and  Transcript,  May  18,  and  in  Proc.  Acad.  Nat.  Sci. 
Phila.  1854,  lOo:  \y^  Hyperproeopon  argenteus  Gibbons.  (vTitjpf  above;  npodoonor, 
face.) 
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I 

III,  32;  Lat.  L  72.    L.  10  inches.    Coast  of  CaHfornia,  from  Gape  Men- 
docino southward;  very  abundant. 

(Ilifperprosopon  argenleum  Gibbons,  Troc.  Acad.  Nat.  8ci.  Phila.  1854, 106:  Hfper- 
I  pranopon  arcuatum  Gibbons,  1.  c.  125:  Hyperprosopon  argentetu  and  orMatiM  Gill,  Pioe. 
Acad.  Nat.  Sci.  Phila.  Id6i,  273:  Ditrema  arcuaUm  and  Ditrema  UMi^alojM  Gilnther,  ir, 
249:  Ennichthytt  megalops  Giraiil,  U.  8.  Pacilic  R.  R.  Sarv.  Fish.  107.) 

cc.  Ventral  fins  not  black. 

981.  A.  agassizi  (Gill)  J.  &  G. 

Oreenish  olive  above;  sides  bright  silvery;  5  or  6  short  blackish  ver- 
tical bars  on  the  sides,  these  sometimes  obsolete;  a  dusky  patch  above 
anal  and  on  the  front  part  of  anal  fin ;  caudal  reddish,  dusky  at  tip; 
ventrals  colorless.     Body  elliptic  ovate,  the  profile  nearly  straight  from 
the  snout  to  above  the  occiput,  there  forming  a  slight  angle,  thence 
Btraightish  to  the  base  of  dorsal ;  ventral  outline  variable,  sometimes 
strongly  arched.    Mouth  small,  very  oblique,  the  prcniaxillarj'  on  the 
level  of  the  middle  of  the  pupil,  the  maxillary  scarcely  i-eaching  front 
of  pupil.    Eye  half  longer  than  the  snout.    Three  rows  of  scales  on 
cheek.    Sixth  dorsal  spine  highest,  higher  than  the  soft  rays;  pectorals 
falcate.    D.  IX,  25;  A.  Ill,  29;  Lat  1.  60.    L.  8  inches.    Coast  of  Cal- 
ifornia; not  generally  abundant. 

{TlypcrproHopon  arcuatwt  k\*i\.  Aj^asaiz,  Proo.  Bost.  Soc.  Nat.  Hist.  1831,  125  (not  of 
Gibbons):  Hypcrprosopon  ayassizn  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18S2,  276.) 

aa.  Profile  littli'  depressed  above  the  eyes;  month  less  obliqne,  the  lower  jaw  not 
projecting;  eye  scarcely  longiir  than  snout.     {Holconotut/.*) 

939.  A.  rhodotcrus  (A«^assiz)  J.  &.  G. 

Greenish  above;  sides  silver^',  profusely  covered  with  spots  and 
blotches  of  light  orange-brown  or  coppery  red,  these  mostly  in  the  form 
of  interrni)tod  vertical  bars;  caudal,  anal,  ami  ventral  tins  bright  red- 
dish, without  black  spots  or  markings.  Body  deei)er,  more  elevated, 
and  less  compressed  than  in  the  i)reee(ling  species.  Profile  nearlj* 
straight  fro!u  snout  to  dorsal.  Mouth  oblique,  forming  an  angle  of 
about  45  degrees;  premaxillary  on  the  level  of  the  lower  edge  of  pupil; 
maxillary  reaching  Just  past  front  of  pupil.  Gill-rakers  fewer  and 
stouter  than  in  the  preceding  species.  Head  3};  depth  2.  D.  IX  or 
X,  20;  A.  Ill,  29;  Lat.  1.  (m.  L.  1  foot.  Coast  of  California;  not  very 
abundant. 

( IIofcoiioluM  rhodoierns  L.  Ajjassiz,  Anier.  Joiini.  Sci.  Arts,  1H54, 3(>8:  UotcoitotHii  rhadO' 
tcniH  A.  A«;assiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1H(U,  V,V2:  Ennichthys  hctrmamni  (liranl, 
i:.  S.  Pac.  H.  K.  Snrv.  Fish.  IIH):   Ditrema  rhoiloUrnm  (iiluthcr,  iv,250.) 

ttci.  Lower  lip  with  a  fivuiini ;  };ill-rakers  lew,  Hhoit.     {AmphiBtickuii,) 


"Aj^iHsiz.  Amer.  Jour.  Sci.  Arts,  1854,  3G7 :  Xy\Ht  IIolconoiuB  rAodolemt.    (oAxoS,  Air- 
row;  ra>ro?,  back.) 
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Silvery;  sides  with  narrow  vertical  bars  of  a  brassy  olive  color,^lter- 
nating  with  vertical  series  of  spots  of  similar  color;  fins  plain;  vertical 
flns  sometimes  edged  with  dusky.  Mouth  comparatively  large,  little 
oblique,  the  premaxillary  being  below  the  level  of  the  rather  small 
eye.  Body  ovate,  the  back  elevated;  ventral  outline  straightish. 
Head  blunt  and  deep,  liips  rather  thin,  the  lower  with  a  frenum* 
Gill-rakers  few,  rather  short,  stiff;  lower  i)haryngeafe  normal.  Caudal 
peduncle  short  and  stout.  Head  3^;  depth  2^.  D.  X,  24;  A.  Ill,  26; 
Lat  L  65.  YertebrsB  13  +  18.  L.  1  toot.  Coast  of  California;  very 
abundant 

(L.  Agftflsiz,  Amer.  Jonm.  Soi.  Arts,  1854,  :)67;  Girard,  U.  S.  Pac.  R.  R.  Snrv.  Flab. 
901 :  IHirema  ar§tnteum  Gttnther,  iv,  251 :  AmphiatiohuB  rimilU  Girard,  U.  S.  Pac.  B.  B» 
Sonr.  Fiah.  203.) 

8 ll.-H¥P8IJBtJ8  A.  Agassis. 

(Alex.  Agassiz,  Proc.  Bos^.  Soc.  Nat.  Hist.  1861, 133  {nomen  nudum) :  type  Emhiotoea 
caryi  L.  Agassiz.) 

Body  oblong,  compressed,  moderately  elevated,  tax>ering  abruptly  to 
a  very  slender  and  short  caudal  peduncle.  Head  moderate,  rather, 
acute,  lower  jaw  included.  Lips  moderate,  the  lower  with  a  frenum. 
Teeth  few,  conical,  blunt,  in  one  series,  those  of  the  upper  jaw  some^ 
times  partly  in  2  series.  Oill-rakers  slender,  rather  short.  Pharyn- 
geals normal.  Dorsal  fin  rather  low,  the  spines  all  lower  than  the  soft 
rays.  Caudal  broad  and  short,  widely  forked.  Anal  fin  extremely  short, 
although  many  rayed,  beginning  far  back,  the  length  of  its  base  being 

less  than  half  the  distance  between  its  first  spine  and  the  root  of  the 

* 

ventrals,  the  abdomen  being  therefore  extremely  long.  Scales  rather 
small.  Vertebne  17  +  20.  This  genus  is  distinguished  from  Ditrema 
chiefly  by  the  great  length  of  the  abdominal  region.  Species  of  small 
size  and  brilliant  coloration.    (t>(/'e,  high;  oopoj  tail.) 

•S4*  H*  caryi  (Louis  Agassiz)  Alexander  Agassiz. — Bugmra, 

Coloration  extremely  variegated,  olivaceous,  with  stripes  of  orange 

between  the  rows  of  scales;  about  13  dusky  orange  crossbars,  irregular 

in  form ;  eyes  reddish,  surrounded  by  a  sky-blue  band ;  membranes  of 

opercles  chiefly  orange;  oi>ercle  bluish,  spotted  with  orange;  sides  of 

head  with  sky-blue  spots;  lower  jaw  with  orange  and  blue  stripes; 

breast  and  belly  with  longitudinal  stripes  €f  bright  orange,  alternating 

with  steel-blue;  abdominal  furrow  orange,  edged  with  blue;  pectoral 

with  an  orange  crescent  at  base  bordered  with  light  blue;  soft  dorsal 
Bull.  Nat.  Mus.  No.  16 a& 
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with  a  black  blotch  near  the  front;  caudal  of  a  peculiar  rich  otaDge*' 
brown,  with  cross-bars  formed  of  round  grayish  spots;  anal  chiefly 
orange  tipped  with  blue,  and  with  a  large  blackish  blotch;  other  fins 
orange-brown,  mottled.  Body  elliptical,  compressed,  the  ventral  auUiiie 
comparatively  straight.  Snout  sharp ;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.  Fourth  to  sixth  dorsal  spines  highest; 
higher  than  the  soft  rays.  Pectoral  long.  Anal  very  short;  its  lays 
slender  and  crowded;  its  origin  opposite  posterior  third  of  donoL 
Head  3J;  depth  2 J.  D.  X,  23;  A.  Ill,  24;  Lat.  1.  71.  L.  10  indies. 
Coast  of  California;  very  common  from  Santa  Barbara  to  San  Fran- 
cisco; a  beautiful  fish,  largely  used  for  bait. 

{Embiotoca  carifi  Agassiz,  Amer.  Joam.  Sci.  Arts,  1853,  389,  and  1854,  366:  Dltnmm 
caryiGUnther,  iv,  247.) 

819.— DITREMA  Schlegel. 

Surf-fishes. 

{Embiotoca  XgMsiz:  Phanerodon  Girarii:  Tceniotooa  A\ex.  AgMsix.) 
(Schlegel,  Fanna  Japon.  Poiss.  77, 1850:  type  Ditrema  temmincki  Bleeker,  from  Japm.) 

Body  oblong,  compressed,  more  or  less  elevated,  with  the  caadal 
peduncle  robust  or  rather  slender.  Head  moderate,  lower  jaw  in- 
cluded. Lips  moderate,  the  lower  with  a  frenum.  Maxillary  short,  its 
whole  length  slipping  under  the  preorbital.  Teeth  few,  conical,  bluut'- 
ish,  in  one  series.  Gill-rakers  weak,  rather  short  and  slender.  Pharyn- 
geals normal.  Caudal  tin  lunate  or  forked;  anal  fin  rather  long,  much 
longer  than  abdomen,  its  spines  small.  Scales  small,  about  GO  in  the 
lateral  line.  Species  5,  differing  in  external  appearance,  but  alike  in 
essential  characters.  The  Japanese  type  of  this  genus  is  closely  re- 
lated to  Ditrema  atripes.     (<Jt*r,  two;  rpijfia^  aperture.) 

a.  Caudal  ptHluncle  stout,  the  fiu  not  widely  forked.     {Embiotoca*  Agassiz.) 
935.  D.  latcralc  (Agassiz)  GihT.^Blue  Perch;  Surf-fish. 

.  Color  reddish  olive  above,  becoming  bright  orange  red  below,  every- 
where thickly  dusted  with  black  points;  a  continuous  bright  blue  streak 
along  the  edges  of  each  row  of  scales;  streaks  of  thoracic  region  formed 
by  isohated  blue  spots  on  the  middle  of  the  scales;  head  with  several 
series  of  blue  spots  and  streaks;  fins  all  olivaceous  dusky;  veutrals 
with  some  light  orange.  Body  oblong,  compressed,  with  a  short  and 
very  high  caudal  peduncle,  the  boily  tapering  backward  less  than  osiuiL 


*  Ap^assiz,  Amcr.  Jonm.  Sci.  Arts,  1853,  387 :  type  Embiotoca  Jadcsoni  Ag.    {e/iftioSf 
Mfe  within;  roxo^,  offspring.) 
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Montli  but  littlo  oblique,  the  maxillary  scarcely  reaching  orbit.  Teeth 
strong.  Spinous  dorsal  very  low,  the  last  spine  highest,  but  much 
shorter  than  the  soft  rays;  soft  dorsal  and  anal  high.  D.  X  or  XI,  23; 
A,  III,  31;  Lat.  I.  G3;  Vert.  15  +  10.  L.  15  inches.  Pacific  coast  of 
the  United  States;  everywhere  very  abundant 

{Kubiotoca  laleraliB  Agassiz,  Araer.  Joum.  Sci.  Arts,  I8!y4,  36(5:  Tmnioiooa  Jaieralit 
Alex.  Aj^assiz,  Proc.  Bost.  Soc.  Nat.  Hist.  1861,  1^:  Embiotoca  lineataf  ornataj  and 
pmpicabiliB  Girard,  U.  S.  Pac.  R.  R.  Sarv.  Fish.;  GUnther,  iv,  245.) 

936*  D*  Jackson!  (Agassiz)  GUnther.—/$urf-/«A;  Croaker;  Black  Perch, 

Brownish,  tinged  with  green,  blue,  red,  or  yellowish ;  sides  with  about 
10  faint  vertical  dusky  bars;  belly  usually  yellowish ;  head  with  blue 
spote;  fins  dusky,  tinged  with  blue  or  red;  anal  in  males  sometimes 
red  with  a  black  patch,  and  the  ventrals  orange.  Colors  extremely 
variable,  the  pattern  of  color  not  definite.  Form  ovate,  rather  thick, 
the  outlines  convex.  Mouth  rather  small.  Dorsal  spines  low,  much 
lower  than  the  soft  rays;  caudal  x>cduncle  thickish,  the  fin  not  widely 
forked.  Scales  on  cheeks  in  4  series.  Head  3^ ;  depth  2.  D.  IX  or  X, 
20;  A.  Ill,  25;  Lat.  1. 58.  L,  1  foot.  Pacific  coast  of  the  United  States; 
the  most  abundant  of  the  larger  species  southward. 

(Embiotoca  jacksoni  Agaasiz,  Amer.  Jonm.  Sci.  Arts,  18S3,  387,  and  1854,  366 :  Em^ 
hiaioca  jackaoni  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  168;  GUntber,  iv,  245:  Embiotoca 
eastidii  and  E,  webbi  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  171,  173.) 

aa,  Candal  peduncle  slender,  the  fin  widely  forked.    (PAa^ieroifon  Girard.*) 
b.  Ventral  fins  blackish  at  tip. 

9!{7«  D*  atripes  Jordan  &  Gilbert. 

Light  olivaceous  above,  i>early  below ;  scales  above  the  axis  of  body 
each  with  an  orange  spot  at  base,  its  outer  margin  tinged  with  blue, 
these  forming  faint  reddish  streaks  along  the  rows  of  scales;  anal  with 
a  dusky  spot;  ventrals  broadly  tipped  with  blackish;  caudal  not  dark- 
edged.  Body  elongate,  tapering  into  a  long  and  slender  caudal  pedun- 
cle. Snout  rather  projecting.  Ilead  small.  Mouth  small,  the  maxil- 
lary not  extending  to  opposite  the  eye.  Teeth  few  and  small.  Eye  as 
long  as  snout,  3^  in  head.  Cheeks  with  3  rows  of  scales.  Gill-rakers 
longer  than  in  related  species,  and  pharyngeals  stronger,  with  the  teeth 
more  nearly  paved.  Highest  dorsal  spine  shorter  than  the  soft  rays. 
Pectorals  long,  reaching  tip  of  ventrals.  Candal  lobes  equal.  Head 
3i;  depth  2 J.  D.  X,  23;  A.  Ill,  20;  Lat.  I.  70.  L.  10  inches.  Mon- 
terey Bay;  locally  abundant. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mas.  18fiO,  320.) 

bb.  Ventral  fins  colorless. 

*Gir»rd,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  153:    type  Fkanerodon  /urcatM  Qrd« 
{jqtarepoif  vitible;  odoov,  tooth.) 
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•8§.  D*  tarcatmn  (Grd.)  Giinther. 

Light  olivaceoasy  silvery  below,  sometimes  yellowish;  scales  with 
bright  reflections,  bat  no  red  markings ;  osnally  a  round  dusky  spot 
on  the  anal;  Tcntrals  plain;  caudal  fin  edged  behind  with  dasky;  fins 
usually  yellowish  tinged.  Body  oblong- elliptical,  compressed,  tapeilDg 
backward  into  the  long  and  slender  caudal  peduncle;  mouth  small; 
teeth  rather  large,  couical;  gill-rakers  very  short  and  slender;  last 
dorsal  spine  highest,  sometimes  higher  than  the  soft  rays,  the  fin 
higher  than  in  D.  atripes;  caudal  fin  strongly  forked,  the  nppw  lobe 
usually  the  longer.  Head  3 J ;  depth  2^ ;  D.  X,  24 ;  A.  Ill,  32 ;  Lat  L 
66.  L.  1  foot  Coast  of  Oalifomia;  extremely  abundant  ftom  Cape 
Mendocino  southward. 

(Phanerodanfurcahu  Girard,  Proc.  Acad.  Nat.  Sci.  PhUa.  1854, 163,  and  in  U.  8.  Pte. 
R.  R.  Sorv.  Fish.  184 ;  GUnther,  iv,  247.) 

aia.— BHACOCHIIiVS  Agaasiz. 
(Agaasiz,  Am.  Joam.  Sci.  Arts  1854,  367:  type  Bkaooehilu9  tostoin  Agaaaix.) 

Body  ovate,  compressed,  tapering  abruptly  into  a  long  and  robust 
caudal  peduncle;  mouth  comparatively  large,  the  lower  jaw  included; 
lips  extremely  thick,  the  lower  without  frenum,  its  posterior  ft^ee  edge 
coarsely  lobed;  teeth  few,  small,  conical,  in  one  series;  gill-rakers 
rather  long;  pharyngeals  normal;  scales  small;  dorsal  spines  low, 
posteriorly  subequal,  much  shorter  than  the  soft  rays ;  caudal  deeply 
forked ;  anal  basis  elongate,  the  spines  small.  Yertebr»  14  +  22. 
The  genus  differs  from  Ditrema  chiefly  in  the  development  of  the  lips. 
(pdxo<;y  ragged ;  ;ir€?^<>c,  lip.) 

089.  R«  tOXOtes  Aga88iz.~J//7on<*. 

Olivaceous,  with  brassy  reflections  and  dusky  points ;  fins  plain ;  body 
ovate,  with  elevated  back  and  long,  thick  caudal  i)eduncle ;  head  deep, 
with  prominent  snout;  mouth  wide,  oblique;  maxUlary  reaching  front 
of  orbit,  slipping  under  the  preorbital;  lips  extremely  large,  with 
uneven  surface ;  teeth  strong,  wide-set,  those  in  mandible  little  devel- 
oped ;  eye  large.  Soft  dorsal  considerably  elevated,  much  higher  than 
spinous  portion;  pectorals  and  ventrals  long;  caudal  short,  deeply 
forked,  the  upper  lobe  the  longer.  Head  3  J ;  depth  2f .  D.  X,  23;  A. 
Ill,  30;  Lat.  1.  76.  L.  18  inches.  The  largest  and  least  handsome 
of  the  family,  and  the  one  of  most  value  as  food.  Coast  of  California; 
rather  common. 

( Agaaeiz,  Am.  Joum.  Sci.  Arts,  1854,  367 ;  Girard,  U.  S.  Pao.  B.  B.  Borr.  Kab.  188: 
Ditrtma  tqxote$  Gttnther,  It,  d47.) 
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814.— DAIHAUECHTHTS  Oirard. 
(CKmrd,  Proo.  Aond.  Nat.  ScL  PhilA.  IdSS,  321 :  type  DamaliokthyB  vaooa  Qiraid.)- 

Body  ovate,  compressed,  with  long  caudal  peduncle.  Head  rather 
large.  MonUi  moderate,  the  lower  jaw  included.  Lips  ftill,  the  lower 
inrith  a  frenum.  Teeth  very  few,  short,  conical,  bluntish,  in  one  series. 
Gill-rakers  short  and  slender.  Lower  pharyngeal  very  large,  convex 
behind  in  outline,  with  the  lateral  horns  very  short  and  thick.  Anterior 
tooth-bearing  area'  on  the  plane  of  the  bone;  posterior  area  inclined 
backward,  forming  a  steep  angle  with  the  anterior  part;  teeth  on  an- 
terior part  low,  truncate,  hexagonal,  tessell  ited ;  on  posterior  part  ovate, 
flattened,  imbricated,  and  turned  forward  so  that  the  posterior  side  forms 
the  grinding  edge.  Scales  rather  small.  Dorsal  spines  low,  much 
shorter  than  the  soft  rays.  Anal  fin  long,  with  small  spines.  Vertebrae 
13  -I-  21.  Si)ecics  of  large  size,  plainly  colored,  externally  resembling 
JHtretnOy  but  singularly  distinguished  from  all  the  other  members  of 
the  family  by  the  peculiar  pharyngeals.  {dd/xaXt<:y  calf;  /x^6?,  fish ;  in 
sllusion  to  its  viviparity.) 

940*  D«  ar^yrosomas  (Girard)  J.  &  G. — White  Perch;  Porgee, 

Color  soiled  white,  with  silvery  lustre;  three  or  four  obscure  dusky 
bars,  most  distinct  in  the  young;  fins  nearly  plain,  dusky.  Form 
broadly  elliptical,  the  dorsal  curve  regular;  caudal  peduncle  rather 
slender.  Head  not  blunt ;  premaxillary  just  below  the  level  of  the 
pupil,  the  maxillary  scarcely  reaching  front  of  eye.  Lips  thickish,  even. 
Cheeks  with  3  or  4  rows  of  scales.  Gill-rakers  not  \  so  long  as  the 
large  eye,  wbich  is  longer  than  snout.  Teeth  very  few,  short  and  blunt. 
Dorsal  spines  stoutish,  the  last  one  highest,  half  the  height  of  the  sofb 
rays.  Caudal  deeply  forked,  the  upper  lobe  the  longer.  Pectoral  long. 
Head  3^;  depth  2^.  D.  X,  23;  A,  IIL  29;  Lat.  1.  63.  L.  15  inches. 
Pacific  coast  of  United  States,  north  to  Vancouver's  Island;  very  abun- 
dant northward. 

{Emhiotooa  argyrosoma  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1855,  136,  and  in  U.  S.  Pac. 
R.  R.  Sarv.  Fish.  IHO :  Damalichthya  vacca  Girard,  Proc.  Acail.  Nat.  Sci.  Phila.  1855, 
321,  and  in  U.  8.  Pac.  R.  R.  Sunr.  Fish.  182:  Vitrema  vacca  GUnther,  iv,  246.) 

Famxly  XCIV.— LABRID^. 

{The  Wrasse-fishes.) 

Body  oblong  or  elongate,  covered  with  cycloid  scales;  lateral  line 
oontiiiaoas  or  interrupted,  often  angularly  bent.     Mouth  moderate. 


598      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IT. 

I 

terminal;  premaxillaries  protractile;  maxillaries  without  sapplemental 
bone,  slipping  under  the  membranaceoas  edge  of  preorbital;  the  anterior 
teeth  in  the  jaws  usually  very  strong ;  teeth  of  the  jaws  Bei)arate  or 
more  or  less  soldered  together,  sometimes  forming  a  continaoiis  plate; 
no  teeth  on  vomer  or  palatines ;  lower  pharyngeals  completely  nintrd 
into  one  bone,  without  median  suture.  Lips  thick,  longitadinailly  pli- 
cate. Nostrils  round,  with  two  openings  on  each  side.  Dorsal  fln  con- 
tinuous, the  spinous  portion  long ;  anal  similar  to  soft  dorsal,  nsaally 
with  two  or  three  spines.  Yentrals  thoracic,  I,  6.  Branchiostegals 
5-S.  Pseudobranchise  present.  Gills  3^ ;  the  slit  behind  the  last  arch 
small  or  obsolete;  the  gill-membranes  somewhat  connected,  often  joined 
to  the  narrow  isthmus.  Air-bladder  present.  No  pyloric  coeca.  Genera 
65,  species  450,  chiefly  of  the  tropiciil  seas.  Many  of  them  are  brilliantly 
colored,  and  some  are  valued  as  food-fish.  Most  of  them  feed  upon  mol- 
Insks,  the  dentition  being  adapted  for  crushing  shells.  The  group  has 
been  much  subdivided,  and  many  of  the  current  genera  are  distinguished 
by  characters  of  little  importance. 

{Labrida  GUnther,  iv,  65-244.) 
a.  Toeth  in  jaws  distiuct ;  pharyngeal  teeth  not  confluent;  anal  spines  3.      ; 
b.  Dorsal  fin  with  15-20  spines;  teeth  all  conical;  no  posterior  canines;  lateral  line 
continuous.     (Lahrino!, ) 
c.  Preopercle  serrate ;  cheeks  and  upcrelcs  scaly ;  teeth  in  a  band,  the  outer  en- 

larged Ctenolabkus.  315. 

00,  Preopercle  entire ;  cheeks  scaly;  opercles  naked ;  teeth  in  about  two  series. 

Tautoga,  316. 
ccc.  Preopercle  entire ;  checks  and  opercles  scaly;  teeth  in  a  single  series. 

LaCHNOL.£XU8,  317. 

hb.  Dorsal  fin  with  8-13  spines.     {JuUdimv,) 
d.  Lateral  line  continuous. 
e.  Cheeks  and  opercles  scaly;  dorsal  spines  12;  i>osterior  canines  present. 

Uarpe,  31;^ 
€c.  Cheeks  and  opercles  naked  or  verj-  nearly  so;  dorsal  spines  9. 

/.  Posterior  canines  well  developed Platyglossub,  319. 

//.  Posterior  canines  obsolete Pseuikwuus,  330. 

dd.  Lateral  line  interrupted;  head  naked,  its  upper  edge  usually  trenchant. 

Xyriciitiiys,  321. 
aa.  Teeth  in  jaws  continent;  pharyngeal  teeth  pavement-like ;  anal  spines 2;  scales 

large.     (Scarince.) 
g.  Teeth  partly  separate,  the  anterior  distinct;  dorsal  spines  flexible. 

Caluodox,  322. 

Og.  Teeth  soldered  together,  forming  a  plate  like  the  jaw  of  Tetndam; 

each  jaw  divided  on  the  median  line;  dorsal  spines  flexible;  scales 

on  cheeks  in  two  or  more  rows Hemistoma,  323. 


^81 
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8i5«'— CTElVOIiABBIJS  Cavier  &,  Yalenciennes. 

Cunners. 

(Cot.  et  Val.  Hist.  Nat.  Poias.  ziii,  223,  1839:  type  tahrtis  rupesirU  L.  of  Europe.) 

Body  oblong,  not  elevated,  comparatively  slender  and  compressed. 
Head  moderate,  more  or  less  pointed.  Teeth  in  the  jaws  in  several 
series,  the  outermost  very  strong;  the  teeth  lineqaal,  conical,  and 
pointed;  no  posterior  canines.  Cheeks  with  small  scales;  opercles 
with  large  ones.  Preoi>ercle  with  the  vertical  limb  finely  serrated. 
Branchiostegals  5.  Gill-membranes  considerably  united,  free  from  the 
isthmus;  gill-rakers  short.  Scales  moderate,  35-50  in  the  lateral  line; 
lateral  line  continuous,  abruptly  bent  opitosite  posterior  part  of  second 
dorsal.  Dorsal  long  and  low,  the  spinous  portion  much  longer  than  the 
soft,  of  16-18  low,  subequal,  rather  strong  spines;  soft  dorsal  slightly 
elevated ;  anal  fin  similar  to  soft  dorsal,  with  three  strong  graduated 
spines;  caudal  truncate;  pectorals  short,  the  ventrals  inserted  behind 
their  axils,  (xreer,  xrevor,  a  comb;  Labrus^  a  related  genus,  from  the 
Latin  lahrum^  lip.) 

a.  Interopercle  naked.    {Tautogolabrw  Giinther.*) 

941*  C»  adupersns  (Walb.)  Goode. — Cunner;  Choyset;  Blue  Perch. 

Brownish  blue,  with  more  or  less  of  a  brassy  lustre;  colors  variable; 
young  variegated  and  with  a  black  blotch  on  the  dorsal  fin.  Eye  mode- 
rate,  broader  than  preorbital,  4 J  in  head.  Head  3^  in  length;  depth  3. 
D.  XVIII,  10;  A.  Ill,  9;  Lat  1.  45.  L.  12  inches.  Newfoundland  to 
Cape  Hatteras;  common  northward,  about  rocks. 

(Labrus  adftperaus  Walhanm,  Artcdi,  Pise.  1792,  2^ :  Ctenolahrus  hurgall  GUnther,  iv, 
90:  Ctenolahrus  caruleue  Storer,  Hist.  Fish  Mass.  234.) 

816.— TAVTOOA  MitchiU. 

Tautogs. 

(Mitchill,  Roporfc  Fish  New  York,  1814,  23:  typo  Labnu  tautoga  Mitchni=  Tau^o^a 
nigi  a  Mitchill  =  Labrua  ouitia  L. ) 

Body  oblong,  not  elevated  nor  greatly  compressed.  Head  large, 
nearly  as  deep  as  long,  with  a  convex  profile.  Mouth  rather  small. 
Teeth  very  strong,  conical,  in  two  series;  the  outer  somewhat  incisor- 
like;  the  two  anterior  teeth  in  each  jaw  strong ;  the  posterior  teeth 
small,  without  canines.     Eye  small,  high  up.    Cheeks  with  small  scales. 

•flUnyier,  Cat.  Fish.  Brit.  Mas.  iv,  90:  tyi>e  Labrus  hurgall  Bloch  and  Schneider: 
•;  JUidnit.] 
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Opercles  naked,  except  above.  Scales  on  body  rather  smaU,  in  abootOO 
transverse  series,  those  on  ventral  region  redaced  in  size.  Lateral  line 
continuous,  abruptly  decurved  opposite  the  end  of  the  soft  doraaL 
Dorsal  fin  long,  low,  continuous,  the  spinous  part  much  the  longec, 
with  about  16  low,  strong,  subequal  spines,  each  with  a  small  eata- 
neons  appendage  at  tip;  soft  dorsal  higher  than  spinous;  anal  similar 
to  soft  dorsal,  with  three  stout,  graduated  spines;  pectorals  broad  and 
rather  short;  caudal  short,  truncate,  with  rounded  angles;  the  soft 
parts  of  the  vertical  fins  with  the  membranes  somewhat  scaly;  ventrals 
conspicuously  behind  pectorals.  Branchiostegals  5.  Gill-rakers  very 
short  and  feeble;  gill-membranes  somewhat  connected,  free  from  the 
isthmus.  A  single  species  known.  (A  latinization  of  the  vernacular 
name  ^'Tautog,^  which  is  of  Indian  origin.) 

•49.  T.onitis(L.)Othr.— Jaicto^;  Black-fitih;  Oyster-fiak. 

Blackish;  young  greenish,  with  about  three  pairs  of  irregular  chain- 
like  bars,  the  sides  sometimes  reticulated;  chin  white.  Pectorals  shorty 
rounded,  not  reaching  the  tips  of  the  short  ventrals.  Head  3^  in  length ; 
depth  3.  D.  XYI,  10;  A.  Ill,  8;  Lat  L  60.  Maine  to  South  Carolina; 
a  common  food-fish. 

(Lahrua  onitis  Linn.  Syst.  Nat. ;  Gfinther,  iv,  88 :  Tauioga  americana  Storer,  HisL 
Fish.  Mass.  276.) 

81Y.~IiA€HlirOIi^IVirS  Cuvier  &,  Valenciennes. 

Hog-fishes, 

(Cuv.  &  Val.  Hist.  Nat.  Poiss.  xiii,  274,  1839:  type  Lachnolamiua  aigula  C.  &.  V.= 

Lahrus  falcatu8  L.) 

Body  strongly  compressed,  the  back  sharp  and  elevated,  the  profile 
long  and  steep.  Snout  sharp.  Mouth  low,  horizontal,  the  jaws  narrow; 
premaxillary  slipping  under  the  membranaceous  edge  of  the  verj*  broad 
preorbital,  which  is  twice  the  depth  of  the  eye.  Teeth  in  front  prom- 
inent, canine-like,  in  a  single  series;  no  posterior  canines.  Cheeks  and 
opercles  with  imbricate  scales.  Scales  of  moderate  size,  tbin,  adherent. 
Lateral  line  complete.  Dorsal  with  fourteen  spines,  the  first  three 
strong,  falciite,  proiluced  in  long  streamers  in  the  adult,  the  mem- 
branes between  these  spines  very  low,  the  filamentous  tips  longer  than 
the  head;  other  spines  all  low,  gradually  shorter  to  the  eleventh;  sec- 
ond dorsal  and  anal  much  produced;  caudal  lobes  falcate;  third  anal 
spine  strong ;  pectorals  and  ventrals  short.  One  species  known,  (^ip^ 
velvety;  Xaqioq^  throat,  the  pharj-ngeal  bones  being  only  partly  proTided 
with  teeth,  and  the  rest  of  their  surface  covered  with  -  -   "  ' 

brane.) 
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-M9»  I«.  falCAtlls  (L.)  C.  &.  y.^Hog-JUh;  Aigrette;  CapiUUne, 

Chiefly  red;  a  jet  black  spot  oBually  present  at  base  of  soft  dorsal; 
venirals  dusky;  cheeks  with  4  rows  of  scales.  Ventrals  reaching  be- 
yond tips  of  pectorals.  Head  3;  depth  2J;  scales  S-4a-19;  vert.  12  + 
17.  L.  14  inches.  West  Indies,  north  to  Florida;  abundant.  An  ex- 
oeUent  food-fish ;  varies  much  with  age. 

(^Lahrua  faloatits  L.  Syst.  Nat.  i,  475:  Lachnol4Bmu8  fdkatM,  aigula,  dux,  sviUus, 
I,  and  pnttaciu  C.  &  V.  xili,  27r-iJ91;  GOnther,  iv,  W;  Goode,  BuU.  U.  8.  Nat. 
▼,  36,  1676.) 


Lady-fishes. 

{CoBeyphua  Cny,  &y&h;  preoccapied:  DrooluHxpus  GWnthar:  PimeUmetopon  QiU,) 

(L^ao^p^e,  Hist.  Nat.  Poise,  iv,  496,  1802:  type  Harpe  otemleo-airreiM  Lac.  =Xa^ni« 
r^/WtfL.) 

Body  oblong,  moderately  compressed,  covered  with  firm  scales  of  var;^-- 
ing  size,  25  to  GO  in  the  course  of  the  lateral  line,  which  is  continuous. 
Head  rather  x>ointed  in  the  young,  becoming  very  deep  and  convex  in 
the  adult  from  the  development  of  the  adijiose  tissue  on  the  top  of  the 
head«  Ox)ercle,  subopercle,  interopercle,  and  cheeks  scaly,  preoperde 
naked ;  preopercle  minutely  serrulate  or  entire.  Jaws  eacb  with  four 
strong,  conical,  somewhat  compressed  canines  in  front,  the  lateral  teeth 
similar,  but  much  smaller,  coalescent  at  base  with  each  other,  and  with 
small  granular  teeth,  so  that  the  surface  of  the  jaws  is  bony ;  upper 
jaw  with  strong  posterior  canines,  directed  forwards.  Dorsal  fin  with 
about  twelve  low  spines,  its  soft  ]X)rtion  scaly  at  base  or  naked ;  anal 
with  three  spines,  the  spines  rather  strong ;  lobes  of  soft  dorsal,  anal  and 
caudal  more  or  less  produced  in  the  adult;  ventrals  inserted  directly 
lelow  pectorals.  Gill-membranes  slightly  connected.  Coarse,  brightly- 
colored  fishes,  inhabiting  tropical  seas,  (ap-r,^  scythe;  in  allusion  to  the 
falcate  fins.) 

«.  Base  of  dorsal  scaly ;  scales  rather  large;  vertical  fins  with  falcate  lobes,  (flarpe.) 
•44.  H.  rata  rL.)  GiXh—Lady-fiek;  Doncella, 

Head  and  upper  half  of  body  anteriorly  rich  chestnut  brown;  re- 
mainder, including  lower  half  of  operculum,  bright  golden  yellow. 
Snout  x>ointed,  its  length  more  than  one-third  that  of  the  head.  Head 
longer  than  high.  Upper  lip  thick,  with  conspicuous  folds;  preoper- 
enlma  denticulate.  Two  outer  ventral  rays  and  lobes  of  soft  dorsal, 
1  .caudal  much  produced ;  the  long  rays  of  the  dorsal  and  anal 
the  middle  of  the  median  caudal  rays,  the  outer  caudal 
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rays  twice  as  long  as  the  median.    {Ooode.)    D.  XII^  10;  A*  111,11; 
scales  5-32-13.    West  Indies,  uorth  to  Florida  Keys. 

(Ldbrus  rufus  L.  Syst.  Nat.  i,  284:  CossyphuM  rufus  Gttnther,  It,  106;  Gill,  Proc. 
Acad.  Nat.  Sci.  Phila.  186.3, 222 ;  Goodo,  BuU.  U.  S.  Na  u.  Mub.  v,  .77 :  Con^ut  MkiM 
Cav.  &  VaL  xii,  103:  Bodianus  rufus  Poey,  Rep.  Fis.  Nat.  Caba,  ii,  331.) 

aa.  Base  of  dorsal  not  scaly;  scales  rather  small;  vertical  fins  little  prodaoed.  {Pim^ 
lomfiiopon*  Gill.) 

945*  fiU  jMllclm  (Ayres)  J.  &  Q.^Red-fish;  Fat-head, 

Males  with  the  head,  dorsal,  anal,  and  caudal  fins,  and  the  poeterior 
part  of  tbe  body,  a^  far  as  the  vent,  purplish  black;  middle  part  of  the 
body,  pectoral  fin,  middle  of  caudal,  and  ])osterior  edge  of  dontal  red, 
varying  in  tint  from  clear  crimson  to  blackish,  with  coppery  or  purplish 
lustre;  region  about  shoulder-girdle  reddest;  lower  jaw  in  both  sexes 
abruptly  and  entirely  white;  females  dusky  rose-colored,  with  the  black 
areas  ill  defined  or  obsolete.  Forehead  in  the  adult  with  a  very  prom- 
inent fatty  hump.  Gill-rakers  short,  thickish.  Caudal  fin  truncate,  the 
lobes  in  the  adult  produced  and  pointed.  Scales  on  breast  small;  pre- 
opercle  serrulate  in  young.  Head  3J;  depth  3.  D.  XII,  10;  A.  HI, 
12 ;  Lat.  1.  02.  L.  30  inches.  Coast  of  California,  from  Point  Con- 
cepcion  southwards ;  very  abundant.  Dried  in  immense  numbers  by 
the  Chinese. 

(Lahnt8  pulcher  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  3,  1854:  Semieo99jfphu$  pulckir 
GUuthor,  iv,  99;  Piniehmetopon  pulcher  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,59.) 

319.— PliATYOLOSSrS  Bleeker. 

Doncellas. 

{HaUchcn'ea  Ruppell,  preoccupied:  Charojulia  GiM,) 
(Klein;  Bleeker,  Proc.  Zool.  Soc.  Loud.  1861,  411:  type  ./i*Zi«  annularis  C  &  V.) 

Body  oblong,  compressed,  not  elevated,  covered  with  large  scales, 
there  being  25-30  in  the  coarse  of  the  lateral  line,  which  is  not  inter- 
rupted, but  abruptly  bent  posteriorly.  Scales  on  breast  rather  smaller. 
Head  naked,  compressed,  conic.  Preopercle  entire.  Teeth  large,  each 
jaw  with  two  to  four  canines  in  front,  none  of  them  bent  backwards;  a 
posterior  canine  tooth  directed  forwards  on  each  sidt^  of  the  upper  jaw. 
Dorsal  spines  nine;  anal  spines  three,  graduated;  ventrals  inserted 
under  axil  of  pectoral.  Gill-rakers  short  and  feeble;  gill-membnuieB 
slightly  joined  to  a  narrow  isthmus.  Species  numerous,  brilUautty  col- 
ored, abounding  in  kelp  in  the  tropical  seas*  («il<iruci  broad}  jrJ 
tongue;  an  old  name  without  evident  application.) 

*Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  58:  type  JL«lnii 
'£at;  fiBTonov^  forehead. ) 
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046«  P.radiatlls(L.)  J-  &G, ^Blue-fish;  Doncella. 

Adult  brilliant  azure-blue,  each  scale  edged  with  bright  pearly  green ; 
a  longitudinal  blue  band  on  anal;  margin  of  dorsal  light  blue;  young 
{^'cyanostigma^)  brownish,  a  light-blue  spot  on  the  base  of  each  scale; 
head  with  spots  and  stripes  of  bright  blue;  dorsal  with  4  lines  of  stripes 
and  blotches  and  a  broad  edge  of  blue;  caudal  with  a  broad  white  mar- 
gin, the  outer  rays  blue,  the  base  of  the  fin  spotted  with  blue;  anal  witii 
border  and  two  longitudinal  stripes  of  blue,  besides  a  blue  spot  at  the 
base  of  each  ray ;  pectoral  with  first  ^  rays  astd  a  transverse  line  blue. 
Head  4 ;  depth  3.  D.  IX,  11;  A.  UI,  12;  scales  2-2^-10.  L.  16  inches. 
West  Indies,  north  to  Key  West. 

{Sparus  radiatus  LinnsBUf),  Syst.  Nat.  xii,  47*2,  1766:  Julis  cyanostigma,  principiSy  and 
patatu8  Cuv.  &  Val.  xiii,  391-398 :  Platyglosstts  cyanostigma  Giiutbur,  iv,  161 :  Platy- 
glo88m9  principi9  Gflnthcr,  iv,  164 :  Chotroj»lvt  radiatus  Goode,  Bull.  U.  S.  Nat.  Mas.  v, 
35.) 

•4T.  P.  grandlsanainis  (Gill)  J.  <&  G. 

Color,  in  spirits,  dark  chestnut  or  brownish  red ;  a  very  dark  vertical 
spot  bordered  by  steel-blue,  behind  the  opercle;  anal  fin  faintly  barred; 
caudal  marbled,  and  with  a  marginal  dark  band.  Body  rather  short 
and  stout.  Profile  slightly  convex.  Maxillary  nearly  reaching  front  of 
orbit.  Dorsal  spines  short,  rather  stiff.  Caudal  fin  subtruucated.  Head 
3i ;  depth  3 J.    D.  IX,  11;  A.  Ill,  12;  Lat.  1.  27.    Beaufort,  K  C. 

iChccrcjulis  grandisqtMmia  Gill,  Proc.  Aca<l.  Nat.  Sci.  Phila.  1863,  206.) 

•4§.  P.  humvralis  (Poey)  Gthr 

A  black  spot,  edged  with  |)earl  color  posteriorly,  on  the  extremity  of 
the  operculum;  a  brown  band  from  the  snout  through  the  eye  and  the 
opercular  spot  across  the  bend  of  the  lateral  line  to  the  base  of  the 
caudal;  a  second  from  below  the  axil  along  the  side  of  the  belly;  a 
bluish  streak,  edged  with  darker,  from  the  eye  obliquely  upward  and 
backwanl,  meeting  its  fellow  on  the  nape;  base  of  pectoral  whitish, 
without  black  spot ;  caudal  truncate,  with  blue  angles.  A  black  band 
along  the  middle  of  the  dorsal  fin  is  described  by  Dr.  Giiuther,  but  is 
wanting  in  the  specimens  seen  by  us.  Head  3^ ;  depth  3f.  D.  IX,  11; 
A-  III,  11;  scales  2-29-10.    Coast  of  Cuba,  north  to  Florida. 

(JmlU  humeralia  Poey,  Mom.  Cuba,  ii,  212,  1858;  Giiuther,  iv,  165:  ChcerojulU  humeralii 
Goode  &  Beau,  Proc.  U.  S.  Nat.  Mus.  1879,  338.) 

<M9*  P*  seniclncilis  (Ayree)  GMnihcT.—Keljyfish. 

^  greenish  brown,  with  bright  reflections;  head  bronze- green 
)  or  four  narrow,  horizontal,  wavy  blue  bands  below  the 
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eye,  alteniating  with  bronze.  Just  above  middle  of  body,  dose  bdiind 
the  pectoralH,  ih  the  males,  is  a  deep  indigo-blue  cross  band,  which 
nearly  meets  its  fellow  under  the  belly.  Pectorals  yellow,  upper  edge 
of  axil  black;  ventrals  cream-color,  each  reaching  beyond  the  posterior 
edge  of  the  blue  cross-band ;  other  fins  with  horizontal,  wavy,  reddish 
streaks;  female  without  blue  baud,  but  with  irregular  ink-like  spots  on 
numerous  scales  on  the  back  and  tail.  Body  oblong,  compressed,  rather 
elevated  at  the  nape.  Lips  thick,  the  lower  with  a  frenom.  Teeth  in 
about  two  series;  three  or  four  of  the  anterior  in  each  jaw,  canine-like. 
Eye  small.  Dorsal  spines  slender,  low,  and  flexible.  Scales  on  breast 
small.  Head  3) ;  depth  3^.  D  IX,  12;  A.  Ill,  12;  Lat  1. 28.  Padik 
coast,  north  to  Point  Coneepcion,  not  rare  southward. 

(JmHh  mmicinctuH  A^vros,  Proo.  Cal.  AcimI.  Nat.  Sci.  1859,  32;  GUnther,iv,  161;  Staiii- 
daohuor,  Ichthyol.  Boitruge,  v,  151,  1876.) 

890.— PSEUDOJULIS  Bleeker. 
SeHoritas. 
(Blrekf^r,  Proc.  Zo51.  Soc.  London,  1861,  412:  type  JmlU  ^ircnK  Bleeker.) 

This  genus  differs  from  Platyglassns  only  in  the  lack  of  deTdopraeni 
of  the  i>osterior  canines,  which  are  either  wanting  altogether  or  reduced 
to  a  dight  rudimout.    (v''er>(^oT,  false;  touXoi:^  Julis,  an  allied  genus.) 

a.  lX>r«tal  8piue«  very  slender  and  flexible.    (  Oxy^jmlU  *  Gill.  ) 
9dO*  P.  BtodeMns  vGrd.)  Gthr.— 5t  J«..>n7<i ;  Pe^r  Hty. 

t>livo-bn>wu,  the  si'aleseiK'h  with  orange-brown  in  the  centre;  cream- 
ivlor  Ih'Iow:  sides  of  head  with  alternating  horizontal  streaks  of  bluish 
and  bn>wn;  a  dark  blue  siH>t  at  Inise  of  jKH-'tonil  above;  membrane  of 
iKise  of  spinous  dorsiil  largely  indigo-blue:  a  large  inky  blotch  at  base 
of  caudaL  ixn  taring  one-thinl  ihe  dn:  fins  otherwise  light  brown.  Body 
elong;ite,  the  Wck  not  elevated,  the  head  slender  and  sharp.  A  sm'dl 
iHvsieriorcauiue  Si>uietiuies  pn»si»Ci  on  one  side,  usually  eutin?ly  wanting. 
Kins  low:  ventrals  short:  eaudal  truncate:  spines  weak  and  slerder; 
IHVtorals  i\»aohiug  Ivyond  tii>s  of  venrrals.  Head  4:  d^pth  -11.  D. 
IX,  K^:  A.  Ill,  13:  Lat.  L  2S.  L-  7  inches,  Paciiic  cixkst:  abundant 
AHUhwunl.     A  gnKvfiil  little  fish. 

,-'»:*  wjdfvu^KWnkT^i,  V   S.  Fac.  K.  K.  >ir%.  Fisi.  Irv^?,  l**:':  Gia-iKff.  ix.  !<%•:  Oqh 


•Gii:.  Frvv.  A:4i.  >.«.  5ci.  l^tiU  l5fS.  I«:  ^j^f  /•: 
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891«— XVBICHTHYS  Cavier  &,  Yftlenciennes. 

Razar-flahes. 

(Cot.  a,  Val.  Hist.  Kat.  Poiss.  xiv,  33,  1839:  type  Carypkasna  Howumla  L.) 

Body  obloDg,  compressjedy  deepest  behind  the  occiput,  thence  tapering 
backward.  Head  very  short  and  deep;  the  profile  almost  vertical;  the 
upper  and  anterior  outlines  compressed  to  an  edge,  at  least  in  typical 
species.  Preorbital  very  deep.  Eyes  high,  near  the  top  of  the  head. 
MoQth  small,  low.  Ko  posterior  canines.  Cheeks  and  opercles  naked, 
or  with  only  a  few  very  small  scales  below  the  eye.  Scales  large,  with 
membranaceous  edges;  less  than  thirty  in  a  longitudinal  series;  lateral 
line  interrupted  behind,  commencing  again  lower  down  on  the  caudal 
peduncle.  Dorsal  fin  continuous,  with  nine  spines.  Colors  brilliant. 
Tropical  seas.    ($e>/><>v,  razor;  /;^^6?,  fish.) 

•Sl«  X.  venBlciilatiis  Poey. 

Head  greenish,  tinged  with  orange  on  the  side;  seven  or  eight  blue 
stripes  along  the  cheeks;  three  on  the  opercles;  body  brownish,  paler 
below;  each  scale  with  a  blue  vertical  band  and  sometimes  some  blue 
spots;  toward  the  end  of  the  pectoral  is  a  broad  violet  band  on  the 
sides;  dorsal  and  anal  carmine  red  with  blue  vertical  lines,  paler  on  the 
front  of  the  dorsal;  caudal  blue^  with  vermilion  bands;  i)ectorals  white; 
ventrals  rosy.  Head  very  short,  deeper  than  long,  the  front  compressed, 
sharp,  almost  verticol.  Preorbital  very  deep,  its  depth  half  the  length 
of  the  head.  Eye  small,  placed  very  high,  its  distance  from  the  profile 
scarcely  greater  than  its  diameter;  four  small  scales  below  the  eye. 
Two  canines  in  front  of  each  jaw.  Dorsal  spines  low,  flexible ;  ven- 
trals rather  long;  pectorals  short.  Head  4;  depth  3^.  D.  IX,  12;  A. 
Ill,  11;  scales  2-27-8.  West  Indies,  north  to  Key  West,  Fla.;  very 
similar  to  the  European  X.  novacula  (L.)  Cuv.  &  Yal.,  if  not  identical 
with  it. 

(Poey  Memorias  Cuba,  it,  215,  1858.) 

99%.  X.  lineatus  Cav.  &  VskL^Mazar-JUh, 

Rose-red;  a  large  oblong  blotch  on  each  side  of  the  belly,  below  the 
pectorals;  narrow  lines  descend  from  these  blotches,  meeting  on  the 
belly.  The  two  anterior  dorsal  spines  flexible,  not  produced.  Outer 
ventral  ray  prolonged,  not  reaching  vent.  D.  IX,  12;  A.  Ill,  12;  Lat. 
L  25.    {OUnther.)    West  Indies;  occasional  on  our  Southern  coasts. 

(Cavier  Sl  Valenciennesi  xiv,  50, 1839:  Noracula  Uneata  Gttnther,  iv,  171.) 
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399.— CALLIODOlf  Gronow. 

(GroDOw;  Bloch  &  Schneider,  Syst.  Iclith.  1801,  312:  type  Calliodon  /liieatof  Blodi  A 
Schneider. ) 

Boily  moderately  elongate,  compressed,  covered  with  large  scales. 
Lateral  line  complete,  its  branching  tabes  covering  the  sarface  of  its 
scales.  Teeth  at  base  coalescent  with  the  bony  jaw,  the  tips  free;  no 
median  division  in  either  jaw;  npiier  jaw  with  canine-like  teeth  in  front; 
I)osterior  canines  present;  lower  pharyngeal  bone  large,  broader  than 
long;  the  teeth  coalescing,  forming  a  pavement.  One  row  of  large 
scales  on  the  cheek.  Dorsal  spines  flexible.  D.  IX,  9  or  10;  A.  11,8; 
scales  about  2-24-G.    Tropical  seas.    {xaXd<:j  beantifhl;  6dwyj  tooth.) 

953.  C.  nstns  Cuv.  <&  Val. 

Keddish  in  spirits,  nearly  plain,  a  black  spot  behind  the  first  dorsal 
spine.  Body  moderately  elongated,  compressed.  Head  lather  pointed. 
Upper  jaw  with  6  canines  in  front,  free  at  their  tips,  coalesoeot  below; 
no  smaller  teeth  behind  these;  posterior  canine  well  developed,  directed 
outward  and  partly  backward;  between  the  anterior  and  posterior 
canines  a  series  of  small  teeth  behind  the  sharp  edge  of  the  bone. 
Lower  jaw  with  a  series  of  close-set,  even,  bluntish  teeth,  coalescing 
below;  upper  lip  double  for  its  whole  length,  covering  all  of  the  upper 
jaw  except  the  tips  of  the  teeth.  Opercles  witli  two  rows  of  scales, 
larger  than  those  on  the  cheeks.  Doreal  spines  moderately  bigh,  very 
slender;  pectoral  short,  rounded;  caudal  truncate.  D.  IX, 0;  A.  II,  8; 
scales  14-24-G,  West  Indies,  occasional  northward.  This  description 
taken  from  a  specimen  obtained  at  Charleston  by  Mr.  R.  E.  Earll. 

(Cuv.  &  Val.  xiv,  283,  1839;  Guutbor,  iv,  214.) 

323.~HE:?IIST0.1IA  Swainson. 
Parrot-fifsheH, 
Ps<udo8caru8  Blcekor. 
(Swainson,  Classen.  Anim.  ii,  1H.39,  220:  type  Scarutt prjw  Bennett.) 

Body  oblong,  more  or  less  compressed,  covered  with  very  large  scales. 
Lateral  line  continuous.  Lower  jaw  included;  teeth  in  each  jaw  sol- 
dered together,  forming  a  continuous  plate,  divided  by  a  median  suture 
as  in  Tetrodon;  the  separate  teeth  traceable  by  serrations  on  the  edge 
and  by  reticulated  markings  on  the  anterior  surface;  none  of  them 
exserted ;  posterior  canines  small  or  wanting ;  lower  pharyngeal  veiy 
large,  longer  than  broad,  the  teeth  paved.  Scales  on  the  cheek  io 
more  than  one  series.    Dorsal  spines  flexible;  dorsal  IX,  10|OrX|9; 
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anal  11,  8,  or  9.  About  24  scales  in  the  lateral  line.  Tropical  seas. 
Large  fishes  of  the  tropical  seas,  brilliantly  colored,  little  valned  as  food. 
Many  species  occur  in  the  West  Indies,  any  of  which  may  be  found  about 
the  Florida  Keys.  The  closely  related  genus  Scarus  Forsk&l,  distin- 
gohshed  chiefly  by  the  stilf  spines  of  the  dorsal  fin,  occurs  in  the  same 
waters,  and  several  of  its  species  may  be  looked  for  on  our  coast,  (^/le, 
half;  0To/ia,  mouth ;  the  jaws  divided.) 

0A4.  H.  irn^camala  (Cnv.  <&  Val.)  J.  <&  6. 

Brownish,  the  jaws  and  naked  parts  of  the  head  green ;  fins  dark,  the 
margin  of  the  dorsal,  anal,  and  ventrals  green.  Upper  lip  thick,  cov- 
erinc:  more  than  half  of  the  plate  of  the  jaw;  lower  lip  full;  no  poste- 
rior canine  teeth.  A  single  scale  on  the  lower  limb  of  the  preopercle, 
besides  the  two  series  of  scales  on  the  cheek ;  opercle  with  two  rows  6t 
soales ;  top  of  head  scaled  forwards  to  the  eyes.  Eye  small,  about  mid- 
way in  head.  Dorsal  fin  not  emarginate;  anal  spines  long  and  flexible; 
caudal  shortish,  double  truncate;  pectorals  short.  Lateral  line  ab- 
ruptly decurved  posteriorly.  Head  3;  depth  3.  D.  X,  0;  A.  II,  9; 
Lat.  L  23.    West  Indies,  north  to  Key  West,  Fla. 

{Soarut  guacamaia  Cuv.  &  Val.  xiy,  178,  1839:  Pseudoscarus  guacamaia  Gttnther,  iv, 
233.) 

Family  XCV.— CICHLID-^. 

{The  Cichlids.) 

Fresh-water  Labroids.  Body  elevated,  oblong  or  elongate,  covered 
with  moderate-sized  scales,  which  are  usually  ctenoid.  Lateral  line  in- 
terrupted, usually  ceasing  opposite  the  posterior  part  of  the  dorsal,  and 
then  recommencing  lower  down  on  the  caudal  peduncle.  Mouth  vary- 
ing in  size,  terminal,  the  jaws  with  rather  small  teeth,  which  are  usually 
conical,  but  sometimes  lobate  or  incisor  like;  no  teeth  on  vomer  or  pal- 
atinek  Nostril  single  on  each  side.  Premaxillaries  freely  protractile; 
maxillary  slipping  under  the  broad  pi^eorbital.  Gill- rakers  various;  gill- 
membranes  often  connected.  Dorsal  fin  single,  with  the  spinous  por- 
tion well  developed,  usually  rather  longer  than  the  soft  jwrtion;  anal 
fin  with  3  or  more  spines,  the  soft  part  similar  to  the  soft  dorsal; 
ventral  fins  thoracic,  I,  5.  Lower  i>haryngeal  bones  united  into  a 
triangular  piece,  with  a  median  suture.  Branchiostegals  5  or  6;  no 
paeiidobranchise.  Gills  4;  a  slit  behind  the  fourth.  Air- bladder  pres- 
ent. A  large  family  of  fresh-water  fishes  of  moderate  or  small  size, 
repiesenting,  as  to  form,  size,  appearance,  and  habits,  and  even  as  to 
details  of  structure,  hi  the  waters  of  South  America,  the  Cm- 
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trarchidce  of  the  United  States.  Genera  abont  25;  species  about  1!M, 
inhabiting  the  rivers  of  Africa  and  tropical  America,  the  genus  Heroi 
extending  into  the  limits  of  the  United  States.  Those  with  lobate 
teeth  are  herbivorous,  the  rest  carnivorous. 

(Chnmidet  OUnther,  iv,  264-316.) 

*  Spinous  part  of  dorsal  longer  than  the  soft;  gill- rakers  short  and  thick;  teeth  oon- 
ical;  body  ovate  or  oblong,  covered  with  ctenoid  scales;  anal  spinet  5  or 
more;  mouth  rather  small HnKM^  327. 

8M.— HERDS  Heckel. 
(HeriohthyB  Baiid  &  Qinad.) 
(Ueckely  Brazil,  Flnss-flsche,  Ann.  Wien.  Mns.  ii,  362, 1840:  typelTeroesfrerMHeekeL) 

Body  oblong,  compressed,  somewhat  elevated,  the  form  Centrarchoid. 
Head  rather  large,  scaly  on  the  cheeks  and  opercles;  preoperde  eotin. 
Mouth  rather  small,  terminal,  low,  the  jaws  equal;  maxUl^iy  small; 
preorbital  deep;  jaws  with  a  single  series  of  rather  stout  conical  teetb, 
behind  which,  in  frout,  is  a  narrow  band  of  Ailliform  teeth.    Gill-mem- 
branes slightly  connected,  free  from  the  isthmus;  gill-rakers  short  and 
thick.     Scales  rather  large,  ctenoid;  the  lateral  line  interrupted  and 
beginning  again  below,  as  usual  in  this  family.    Dorsal  fin  continuous, 
the  spinous  part  much  longer  than  the  soft  part,  of  about  17  rather  low 
but  strong  spines;  soft  rays  much  higher  than  spines;  anal  fin  similar 
to  soft  dorsal  but  shorter,  its  spinous  part  also  longer  than  the  soft,  of 
about  6  spines;  caudal  fin  subtruncate,  with  rounded  angles.    Species 
very  numerous  in  Central  and  South  America.    {^lp<^^j  hero;  the  appli- 
cation not  evident) 

955.  H.  cyanoKrntfalus  (B.  &  Q.)  Gthr. 

Brownish,  body  and  soft  parts  of  vertical  fins  everywhere  with  small 
blue  spots ;  sometimes  a  black  spot  on  middle  of  spinous  dorsal,  with 
another  one  below  it  on  the  back ;  a  black  blotch  at  base  of  caudal. 
Body  oval,  moderately  compressed ;  profile  gently  curved ;  interorbital 
region  slightly  depressed;  eyes  small,  situated  rather  backward  and 
high  up;  mouth  small,  maxillary  not  reaching  orbit;  six  rows  of  scales 
on  cheek ;  fins  high.  Head  3^ ;  depth  2  J.  D.  XVII,  10 ;  A.  VI,  8.  Lat  L 
25.    Rivers  of  Texas  and  Mexico. 

{IJerkhthys  cyanoguttatua  B.  &,  O.  Proc.  Acad.  Nat.  Sci.  Phila.  vii,  35, 1%4:  Gttntlieri 

iv,  290 ) 
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Family  XCVI.— POMACESTRID^. 

■ 

( The  Pomdcentroifh. ) 

Labroid  fishes  with  the  body  short,  deep,  compressed,  covered  with 
ctenoid  scales;  lateral  line  wanting  posteriorly;  mouth  moderate,  usu- 
ally with  rather  strong  teeth;  vomer  and  palatines  toothless;  nostril 
single  on  each  side,^  nearly  round ;  preopercle  with  its  posterior  edge 
largely  free;  dorsal  fin  single,  with  the  spinous  portion  longer  than  the 
soft,  which  is  similar  to  the  soft  anal;  anal  spiues  2;  ventral  fins  tho- 
racic, I,  6,  the  anterior  rays  longest.  Lower  pharyngeals  fully  uuited; 
branchiostegals  5-7;  gills  3J;  slit  behind  the  last  gill  very  small  or  ob- 
solete; no  labyrinthiform  appendage ;  air-bladder  and  pseudobrauchi^ 
present;  gill- membranes  free  from  the  isthmus.    Vertebra)  12+14. 

Fishes  of  the  tropical  seas,  similar  in  mode  of  life  to  the  Chwtodontidccy 
feeding  on  small  marine  animals  and  plants  in  the  coral  reefs.  Genera 
10;  species  about  160. 

(Pomacentndcc  GUnther,  iv,  2-64.) 

a.  Teeth  incisor-like,  fixed,  in  one  series Pomacentkus,  3*25. 

Mk  Teeth  couicnl,  in  2  or  more  series Chkomis,  326. 

325.— POMACEIVTRIJS  Lac^pbde. 
Demoiselles. 

(^Glyphidodon  Lac.:  Hifpsypopa,  Pomafapriony  and  EuschiatoduB  Gill.)' 
(Lae^pMe,  Hist.  Nat.  Poiss.  iv,  50S,  1802:  type  Chfttodon  pavo  Bloch.) 

Body  ovate,  deep  and  compressed;  the  profile  steep.  Head  moderate, 
nearly  as  deep  as  long,  almost  everywhere  scaly.  Mouth  quite  small, 
terminal;  the  jaws  equal;  both  jaws  armed  with  a  single  series  of  com- 
pressed teeth,  notched  or  not,  immovable.  Gill-rakers  long;  preop- 
ercle entire,  or  more  or  less  serrate ;  preorbital  serrate  or  entire. 
Scales  large,  strongly  ctenoid,  the  lateral  line  running  parallel  with 
the  back  to  near  the  end  of  the  dorsal  fin,  at  which  point  it  ceases. 
Dorsal  fin  continuous,  with  12  or  13  low  stout  spines;  the  soft  part 
more  or  less  elevated,  its  last  rays  gradually  shortened;  anal  fin  sim- 
ilar to  soft  dorsal,  with  two  spines,  of  which  the  second  is  much  the 
larger;  dorsal  spines  with  a  sheath  of  large  scales,  the  membKines  of 
both  dorsal  and  anal  covered  high  up  with  small  scales;  caudal  fin 

't^Uda.    All  other  Aeanthopteri  have  two  uasil  oiienings  on  each  Bide. 
No.  16 39 
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<lc(»ply  fork(»(l.    Brancbiostegals  5  or  C.    Species  numerous  iu  the  trop- 
ical HeaH.    (r£S/i«,  operculum;  zr>r/j/;y,  spine.) 

a,  Pn-opcrrle  Hemito,  at  least  in  the  adult.    (Pomacentrus.) 
05G.  P.  Icueostictns  MUller  &  Troschel. 

Dark  brownish  above,  yellowish  green  on  the  sides  and  belly,  yellow 
on  the  tail  and  caudal  An;  numerous  roundish  bluish-white  si>ots  on  the 
head,  back,  and  soft  portions  of  the  dorsal  and  anal  fins,  the  dots  bein;: 
less  numerous  on  the  sides;  sometimes  nearly  uniform  brown,  almost 
iins] lotted ;  no  spot  on  the  back  of  the  tiiil ;  a  white  dot  on  the  base  of 
the  la-'t  anal  rays;  young  with  an  ocellat<Ml  dorsal  spot  and  convergeiit 
blue  baiuls  on  the  snout ;  upper  profile  of  head  arched ;  suborbital  riug 
minutely  denticulate  posteriorly;  preopercle  serrulate;  lower  limb  of 
pivoiH»ivle  sraly;  upper  and  lower  teeth  nearly  equally  broad,  entire; 
caudal  forked,  the  loDes  rather  pointed.  Depth  2^  in  total.  D.  XII, 
ir>;  A.  II,  1:5;  scales  :J-2S-9.  (GUnther.)  West  Inilies,  north  to  West 
Florida. 

(Miillor  «&  Trosi'hel,  Sclumibiirgk*8  Barbad.  G74 ;  Gttnther,  iv,  31;  Goode  Sl  Bean, 
Piw.  r.  i^.  Nat.  Miw.  lt*70,  33t*.) 

rfia.  l*r»H»jM»n*l<»  out  ire. 

b,  Twth  out  ire.    {ffifptypoiis*  Gill.) 

"O.*;!.  I*,  rabirundns  <,Gnl.>  J.  &  O.— Garibaldi, 

r inform  deep  scarlet,  unuiarkinl :  etlges  of  fins  dusky.  Boily  short 
anil  divp,  elevated,  compressed,  coiistrieteil  bt^hind  the  dorsal  and  anal, 
tlu'  caudal  peduncle  short  and  deep:  head  higher  than  long«  the  preor- 
Mtal  ;.nd  suborbital  n»gions  K*ing  unusually  deep :  preoiK*rcle  entire; 
checks,  oiK^reles,  and  top  of  head  si*aly:  mouth  small:  lips  thirk:  tcetli 
I'ornpivssiHl,  narrow,  blunt  and  entire,  in  a  single  n»w,  dark  at  tips; 
gill  raUcrs  short  and  licxiMc:  pnorbital  anttriinly  as  wide  as  the  eye; 
rhci'ks  with  5  or  (»  nnvs  of  rather  siuiill  scales,  oi^t-rcles  with  several 
ixuYs  of  larger  ones:  lips  thick,  the  lv»\vi-r  wiil:oui  frennm:  soft  tins 
raihir  hij:h:  invtorals  xwuliing  uvai^v  lo  viur.  IK-ad  .">?  :  ilipth  1|.  I). 
\ll.  U»:  A.  11,  ir»:  scales  .V.VV-1:;;:  I.i:.  I.  on  ji  simIcs-  L.  12  inches. 
i\\:Nt  o!"  l\i]ifornia,  s\ni:h  of  l\i"n:  l\»::i-^iv:on:  abundant  aVout  nH:liy 

iS^.,rds. 


»  '  ^ 


.diH 
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•98.  P.  concolor  (Gill)  J.  <&  6. 

Dark  olive,  with  5  or  G  vague,  dark  cross-bands.;  pectoral  with  a 
taperlDg,  black  transverse  line  at  base.  Interorbital  space  convex, 
wider  than  orbit;  breadth  of  infraorbital  ring  two- thirds  the  greatest 
breadth  of  the  preorbital.  Teeth  ratlier  broad,  deeply  notched.  Depth 
If.  D.  XII,  12;  A.  II,  9;  scales  3-25-10.  {Gilnther.)  Both  coasts  of 
Central  America,  north  to  Florida  Keys. 

{Euschistodua  concolor  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  14.5:  Glyphidodon  con- 
color  GUutlicr,  iv,  37 :  Glyphidodon  concolor  Goodo  &,  Bean,  Proc.  U.  S.  Nat.  Mns.  1871), 
338.) 

959.  P*  saxatiils  (Linn.)  J.  &  G. — Coic-pilot;  Mojarra,   < 

Greenish  olive;  head  and  fins  dark;  body  with  5  or  6  black  cross- 
bands,  which  are  rather  narrower  than  the  interspaces;  the  first  from 
the  origin  of  the  dorsal  to  the  pectoral  fin,  the  second  downwards  from 
fourth  and  fifth  dorsal  spines,  the  third  from  the  ninth  and  tenth  dorsal 
spines  toward  the  vent,  the  fourth  from  end  of  spinous  dorsal  to  middle 
of  anal,  the  fifth  below  the  end  of  the  soft  dorsal  and  continued  on  the 
posterior  rays  of  dorsal  and  anal;  a  faint  sixth  bar  at  base  of  caudal. 
Soft  dorsal  and  anal  fins  produced,  the  fourth  and  fifth  rays  of  dorsal, 
and  the  fifth  and  sixth  of  anal,  longest.  Eye  rather  large,  about  as 
long  as  snout.  Head  rather  short,  3J  in  length;  depth  If.  D.  XIII, 
14;  A.  II,  13;  Lat.  1.  27;  pores  on  21  scales.  Tropical  seas  of  Amer- 
ica ;  occasional  on  our  South  Atlantic  coast. 

{ChcBtodon  aazatilis  Linn.  Syst.  Nat.:  Glyphidodon  saxatilis  GUnther,  iv,  35:  Ghjphi- 
dodon  saxatilis  Goodc,  Bull.  U.  S.  Nat.  Mas.  v,  38.) 

3!M.— CHRO.niS  Cuvior. 

(Heliastes  Cuv.  &.  Val. :   Furcnria  Poey:  Ayreaia  Cooper. 

(Cuvicr,  M^moires  du  Mus.  (VHist.  Nat.  1815 :  type  Sparua  chromh  L.  =  Chromis  caalarea 
Risso,  of  the  Mediterranean.) 

Body  rather  deep.  Preopercle  entire.  Mouth  small;  teeth  small, 
conical,  in  two  or  more  series,  the  outer  larger.  Scales  rather  largo, 
24-30  in  a  longitudinal  series.  Dorsal  fin  with  12-14  spines.  Bran(»lji- 
ostegals  normally  t>.  Pyloric  coeca  2.  Gill-rakers  long  and  slender. 
Tropical  seas;  species  numerous.  {x/^'>fi.U  the  ancient  name  of  some 
fish,  probably  a  Sciienoid,  from  yjdfiw^  to  neigh,  from  the  noise  made 
by  the  fish;  akin  to  our  names  Grunter,  Croaker,  Drum,  Hog-fish.) 

960.  C«  pnsictipinnis  Cooper. — Blacksmith. 

Dark  slaty  blackish,  with  violet  lustre  above;  some  of  the  scales 
with  a  greenish  spot  or  edging;  fins  bluish  black;   posterior  part  of 
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body  with  small  round  brown  spots,  which  form  more  or  less  regular 
series ;  soft  dorsal  and  caudal  densely  spotted.  Body  oblong,  some- 
what regularly  elliptical.  Head  blunt,  short,  and  deep,  the  profile  ab- 
ruptly descending  to  the  snout.  Lips  thick,  the  lower  without  frenum. 
Teeth  moderate,  conical,  in  about  two  series,  the  inner  very  small. 
Cheeks,  opercles,  and  top  of  head  scaly.  Spines  stiff  and  low.  Cau- 
dal forked;  pectorals  and  ventrals  long.  Head  4;  depth  2^.  D.  XII, 
11;  A.  II,  10;  scales  4-29-10;  18  in  course  of  lateral  line;  L.  9  inchesi. 
Pacific  coast^  north  to  Point  Concepcion ;  not  rare. 

{Ayrcsia  punctipxnnis  Cooper,  Proc.  Cal.  Acad.  N.-it.  Sci.  1833,  73.) 

OGl.  C.  iiisolatus  (Cuv.  &  Val.)  J.  &  G. 

Dark  brownish,  with  metallic  reflections ;  each  scale  on  the  hea<l  and 
anterior  part  of  the  body  with  a  blue  spot ;  young  with  two  blue  lines 
along  the  forehead  convergent  on  the  snout,  and  with  a  black  spot  im- 
mediately behind  the  dorsal  fin.  Caudal  fin  emarginate,  with  rounded 
lobes.  Sectond  anal  spine  more  than  half  the  length  of  the  head ;  dor- 
sal spines  high;  ventrals  long;  pectorals  moderate.  Depth  2;  D.  Xlll, 
12;  A.  II,  12 ;  scales  2-28-1) ;  coeca  2.  West  Indies,  north  to  Sontheru 
Florida. 

(IIcHa»e8  insoJatu.t  Cuv.  &  Val.  v,  494  :  IlcUaxics  infiolalus  Giinther,  iv,  6X.) 

Family  XOVII— EPHIPPID.E. 

(The  Angel-fishes.) 

Body  compressed,  usually  greatly  elevated,  the  anterior  profile  steep. 
Scales  moderate  or  small,  ctenoid,  densely  covering  the  soft  parts  of  the 
vertical  fins ;  lateral  line  present,  following  the  curve  of  the  back.  Moiuii 
small,  terminal,  horizontal;  premaxillaries  protractile;  maxillarj'  short, 
without  supplemental  bone,  partly  slipping  under  the  preorbital ;  jaws 
with  bands  of  slender,  pointed,  movable,  brush-like  teeth;  preoperele 
usmilly  very  finely  serrated ;  gill  membranes  broadly  attached  to  the 
isthmus,  the  openings  restricted  to  the  sides;  branchiostegals  6  or  7: 
pyloric  ('(eca  few;  gill-rakers  very  short ;  pseudobranchire  present.  Dor 
sal  fins  2,  somewhat  connected ;  the  first  of  8  to  11  spines,  which  iin^ 
dei)ressible  in  a  groove ;  soft  dorsal  and  anal  fins  anteriorly  high,  their 
buses  thickened  by  the  scales;  anal  spines  3  or  4,  short;  caudal  fin 
truncate  or  nearly  so;  pectorals  short;  ventrals  long,  thoracic,  I,  5: 
air-bladder  large,  commonly  bifurcate  in  front,  and  with  two  Blender 
horns  behind.    As  here  understood,  a  group  of  4  genera  and  afKNit  10 
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species,  closely  related  to  the  Chcctodonts^  but  said  to  show  important 
(litrereuces  iu  the  skeleton.  Fishes  mostly  of  large  size^  in  warm  seas, 
sometimes  entering  rivers. 

(Squamipinnes  part;  genera  Scatophatjus^  EphippuBy  and  DrcpanCf  Giintlier,  ii,  57-65.) 
a.  Anal  spines  3;  dorsal  spines  8  or  9,  the  third  prolonged;  profile  very  steep;  scales 

small CU^TODIPTERUS,  3-i7. 

827.— CII^TODIPTERIJS  LaciSpMc. 

{Parephippus  Gill.) 

(Lac^p6de,  Hist.  Nat.  Poiss.  iv,  50. J,  1802:  t^'po  Chmtodon  planxicri  Bloch  ^C^todon 
faher  Brouss. ) 

Body  much  elevated  and  compressed,  its  outline  nearly  orbicular,  the 
anterior  profile  nearly  vertical.  Scales  small,  55-70  in  the  course  of  the 
lateral  line.  Jaws  about  equal ;  no  teeth  on  vomer  or  palatines;  teeth 
on  jawa  slender,  somewhat  movable;  preopercle  finely  serrulate.  Bran- 
chiostegals  G.  Dorsal  fins  2\  somewhat  connected,  the  first  of  usually  9 
spiues,  the  third  of  which  is  elongate ;  anal  spines  ^,  small,  the  second 
the  longest ;  ventral  with  a  large  accessory  scale.  Pyloric  cosca  4-G. 
American,  distinguished  from  the  Asiatic  genus  JEpMppus  by  the  very 
much  smaller  scales,  {xatrodwvy  Chcetodon;  o«^,  two;  -rc/oov,  fin,  the 
dorsal  being  divided.) 

00*2 •  C.  faber  (Brouss.)  J.  &,  G. — Angel-fish;  Porgee. 

Grayish ;  a  dusky  band  across  the  eye  to  the  throat ;  a  second  similar 
band,  broader,  beginning  in  front  of  the  dorsal  and  extending  across  the 
base  of  the  pectoral  to  the  belly;  a  third  band,  narrower,  extending  to 
the  middle  of  the  sides,  from  the  base  of  the  fourth  and  fifth  dorsul 
spines;  a  fourth  broader  band  from  the  last  dorsal  spine  to  the  anal 
spines,  the  rctnaiuing  bands  alternately  short  and  long;  all  of  these 
bands  growing  obscure  and  disappearing  with  age;  ventrfils  black. 
Vertical  fins  low  in  the  young,  falcate  in  the  adult.  Third  dorsal 
Rl)ine  nearly  as  lon^  as  from  eye  to  edge  of  preopercle,  its  membrane 
blackish;  chin  with  a  row  of  pores;  preorbital  nearly  as  wide  as  eyo; 
jiectoral  considerably  shorter  than  ventral,  the  first  soft  ray  of  the  latter 
filamentous.  Head  3-3i ;  depth  l|.  1).  VIH-I,  20;  A.  Ill,  18;  Lat. 
1.  GO;  ccEca  4-G.  L.  2  feet.  Warm  seas;  north  to  San  Diego  and  Xew 
York;  abundant  on  our  South  Atlantic  coast;  an  excellent  food-fish. 
Very  largo  specimens,  which  we  suppose  to  be  old  individuals,  but  which 
may  possibly  be  a  distinct  species  {Ephippus  gUjas  Cuv.),  have  the  occi- 
.  pital  crest  and  anterior  interha^mals  developed  in  thick  bony  masses. 

'Ckmtodonfahcr  Broussonet,  Ichth.  Decas.  1,  v,  t.  4, 1782:  Chcetodon  faber  Gmel.  SvHt. 
'163p  1789:  Zeu$  quadra ttiaGmel.  i.  c.  1225;  Giiutbcr,  ii,  0\:  £pluppu%  «\«mC 


614      CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOGY — IV. 

Regno  Auim. :  Ephippm  gigas  GUuthcr.  li,  61:  Ephippus  gigtu  Holbrook,  loli.  S.  Car., 
107:  Ephippus  faber  Holbrook,  1.  c.  110:  Ephippus  zonatua  Glrord,  U.  S.  Pac.  U.  R. 

Sur\'.  110,  from  San  Die<ro.) 


Family  XCVIIL— CHiETODONTIDiE. 

(The  ChwiodontH.) 

Body  strongly  compressed,  elevated,  suborbicular  in  oatline,  covered 
\rith  raoderat-e-sized  or  small  scales,  which  are  fiuely  ciliated  or  nearly 
smooth ;  lateral  line  present,  concurrent  with  the  back,  not  extending  on 
the  caudal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  short; 
teeth  slender  or  setiform,  often  extremely  long,  in  narrow  bands  in  the 
jaws;  no  teeth  on  vomer  or  palatines;  no  canines,  molars,  or  incison; 
eyes  lateral,  of  moderate  size  ;*  branchiostegals  6  or  7 ;  pseudobranchise 
very  large;  air-bladder  present.  Gill-membranes  more  or  less  attached 
to  the  isthmus;  gillrakers  very  smaU.  Dorsal  tin  single,  continaons,its 
rays  sometimes  filamentous,  its  soft  part  as  well  as  the  soil  part  of  tbe 
anal  densely  covered  with  small  scales ;  anal  similar  to  the  soft  dorsal 
with  3  or  4  spines ;  veutrals  thoracic,  1, 5.  Carnivorous  fishes  of  the  tropi- 
cal seas,  noted  for  their  singular  forms  and  bright  colors.  Crenera  5  or 
more;  species  about  170,  most  of  them  belonging  to  CJiwtodon  and  Po- 
macanthus,     (iSV/wayw //>//? «6'.v  part,  GUuther,  ii,  1-57.) 

a.  Preoporcuhiin  without  spine  at  its  an'^le Ch.etoik>n%  Ih^?. 

aa.  Proopcrcniulu  with  a  strong  spine  at  its  angk> Pomacaxtiil>,  IW9. 

32§.— CH^ISTODON  Linuicns. 
(Sarothrodtis  (jill:  Tctragouoptrus  Bkieker.) 
(LiniKcus,  System  a  Natnrji',  x,  1758:  type  Chatodon  cdpistratuaLt,) 

Body  short,  deep,  very  strongly  compressed,  especially  above  and 
behind;  head  small,  compressed,  almost  everywhere  scaly;  mouth  very 
small,  terminal,  the  jaws  provided  with  long,  slender,  flexible,  bristle- 
like teeth ;  preoperculum  entire  or  nearly  so,  without  spine.  Dorsal  fin 
single,  contiiuious,  not  notched,  the  spinous  part  longer  than  the  soft 
])art,  of  about  13  spines;  last  rays  of  soft  dorsal  usually  rapidly  short- 
ened; caudal  peduncle  short,  the  caudal  fin  fan-shaped;  anal  similar  to 
soft  dorsal,  preceded  by  3  or  4  strong  spines.  Body  covered  with  ratlier 
large  ctenoid  scales,  somewhat  irregular  in  their  luiimgemeut ;  the 
lateral  line  curved,  high,  parallel  with  the  back.  Gill-openings  rather 
narrow,  the  membranes  narrowly  joined  to  the  isthmus;  branchiostegali 
G.     A  very  large  genus  of  singular-looking  fishes,  abop*^ 
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tropical  seas;  most  of  them  have  the  body  crossed  by  transverse  black 
l>;u*s.     (/awy,  bristle;  (J<5c«v,  tooth.) 

»e3.  C.  maculocinctus  (Gill)  J.  <&  G. 

Olivaceous,  darker  above;  a  dark-brown  band  from  be<;iniiing  of  dor- 
!ial  fin  obliquely  forwards  through  eye  and  across  the  clioeks;  a  second 
bar  beginning  in  a  blotch  on  soft  dorsal,  runs  vertically  across  the  body. 
Body  suborbicular,  closely  compressed ;  profile  steep,  concave,  the  short 
snout  projecting ;  mouth  very  small,  maxillary  not  reaching  the  vertical 
from  the  anterior  nostril;  caudal  peduncle  very  short ;  lateral  line,  begiii- 
ning  at  upper  angle  of  opercle,  running  obliquely  upwards  to  opposite 
the  base  of  soft  dorsal  and  then  decurved,  ending  opposite  extremity 
of  soft  dorsal.  Head  2J  in  length;  depthl^.  D.  Xll,  19;  A.  Ill,  17. 
Atlantic  coast,  rare. 

(Sarothrodus  maculocinctus  Gil!,  Proc.  Acai.  Nat.  Sci.  Phila.  1831,  IK).) 

329.~POI!IAGAlVTHUS  Lnc<5pMe. 
[ChcF.todon,  HolaoanthuSf  and  Acanthochcttodon  Bleeker.) 
(Lac^p^de,  Hist.  Nat.  Poiss.  iv,  517, 1802:  typo  Chcntodon  arcuntus  L.) 

This  genus  diiiers  from  Chcetodon  chiefly  in  the  presence  of  a  strong 
spine  at  tlie  angle  of  the  preopercle.  Body  much  compressed  and  ele- 
vated; dorsal  fin  entirely  scaly,  with  8-15  spines;  the  anal  with  3; 
scales  moderate  or  small;  branchiostegals  6 ;  air-bladder  with  2  poste- 
rior horns ;  pyloric  coeca  numerous.  Species  numerous  in  the  tropical 
seas.  Many  of  them  are  brilliantly  colori'd.  (TcD/za,  operculum ;  axa^Oa^ 
spine.) 

a.  Dorsal  spines  12  to  15.    {Uolckcanthus*  Lac.) 

984*  P.  ciliarjs  (Linn.)  J.  &  G.. — Angel-fink;  jHahdita, 

Brownish  olive,  each  scale  with  a  crescent-shaped  mark  of  lighter ; 
naiMj  with  a  dark-brown  spot  ocellated  with  blue ;  chin,  base  of  pectoral, 
borders  and  spines  of  opercle  and  preopercle  bright  cobalt  blue ;  fins 
with  blue  and  yellow.  Body  oblong,  compressed  and  elevated;  mouth 
small;  scales  ciliate;  soft  dorsal  and  nnal  with  the  anterior  rays  pro- 
duced in  long  streamers.  Ilead  4  in  length  ;  depth  about  2.  D.  XIV, 
20;  A.  Ill,  20;  scales  8-50-30.  West  Indies,  occasional  on  our  South 
Atlantic  coiist. 

(Chajtodonciliaris  Linn.  Syst.  Nat.:  ITolacauthus  cilUiris  Lac^pi'do,  Hist.  Nat.  Poiss. 
iv,  527,  1H02:  Ilolacanthus  ciliari8  iiMnthWy  ii,  40:  Jlolacanthm  ciliaris  Gooiliif  Bull.  U. 
8.  Nat.  MuH.  V,  43.) 


^-•e^pMe,  Hist.  Nat.  Poiss.  iv,  525:  tj'po  Chcciodon  tricolor  Blocb.    {oXo^f  complete; 
•'lie.) 
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aa.  Dorsal  spines  8  to  11.     (PomtKanthuf), 
965.  P.  arcuatus  (L.)  Lac. 

Dark  brown,  anteriorly  plain ;  lower  jaw  pale ;  each  scale  with  adaik 
spot  and  a  whitisli  edge;  young  with  yellowish  vertical  bands,  (some- 
times spotted  with  black;  base  of  pectorals  sometimes  yellow.  Scales 
on  body  small,  Urm;  large  and  small  ones  irregularly  mixed.  Head  with 
shagreen,  formed  of  rudimentary  scales.  Dorsal  and  anal  extremely 
falcate,  the  anterior  soft  rays  two-thirds  the  length  of  the  body  in  the 
adult;  dorsal  spines  very  low;  last  anal  spine  long.  Month  small; 
gill-rakers  short;  gill-membranes  very  slightly  joined  to  the  isthmns 
mesially.  D.  IX,  30;  A.  Ill,  24;  Lat.  1.  80-100;  coeca  16;  vert  10 -f 
14.    Wi'St  Indies,  north  to  Garden  Key,  Florida. 

{ChcBtodon  arcuatus  L.  Syst.  Nat.:  Pomacanthus paru^  cingulatus,  quinqmeeinetuif  tad 
arcitatua  Cuv.  &.  Val.  vii,  202-211:  Pomacanthua paru  Giinther,  111,55.) 

Family  XCIX.-ACANTHURID^  * 

(The  Surgeons.) 

Body  oblong,  compressed  and  usually  elevated,  covered  with  very 
small  scales ;  lateral  line  continuous.  Tail  armed  with  one  or  more 
movable  spines  or  bony  plates.  Eye  lateral,  high  up;  preorbital  ver>* 
narrow  and  deep.  Nostrils  double.  Mouth  small,  low;  each  jaw  with 
a  single  series  of  incisor-like  teeth;  vomer  and  palatines  toothless;  pre- 
maxillaries  somewhat  movable,  but  not  protractile;  maxillary  short; 
^ill-rakers  obsolete;  pseudobranchiie  lar^e;  gills  4,  a  slit  behind  the 
fourth;  gill-membranes  attached  to  the  isthmus,  the  0])enings  thus  re- 
stricted to  the  sides.  A  single  d  rsal  fm,  with  strong  spines,  the  spi- 
nous part  of  the  fin  about  as  long  as  the  soft  part;  anal  fin  similar, 
shorter;  ventral  fins  present,  tlioracic,  mostly  I,  5  (never  I,  4, 1,  as  in 
Teuiliididcv),  Pelvic  bone  long,  evident  thiough  the  skin,  as  in  BalistvlcTj 
with  which  group  the  Acanthuriilcv  have,  numerous  affinities.  Pyloric 
cjBca  rather  few.  Air-bladder  large.  Herbivorous  fishes  of  the  tropirat 
seas;  genera  5  or  more;  species  nearly  80,  most  of  them  belonging  to 
Acanthunis, 

( Jcro«Mru/(F  GUuthor,  iii,  356.) 

a.  Tail  with  a  movable  lancet -like  spine  on  each  »i(le;  incisors  serrate. 

ACANTBTBd^  n 


*  Called  Teuthididw  m  the  key  on  pag6  7S> 
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830.— ACANTHUHUS  Bloch  &,  Schneider. 
{Acronurua  Gthr. ;  young.) 
(Forsk&l;  Blocb  &,  Schneider,  Ichthyol.  1801,  211:  type  ChcBtodon  chirurgus  Bloch.) 

Body  ovate  olilong,  compressed,  covered  with  mlDute  ctenoid  scales. 
Month  rather  small,  with  broad  lobate  or  serrate  incisors,  which  are 
sometimes  movable.  A  movable  spine  in  a  groove  on  each  side  of  tail. 
One  dorsal  fin,  low  and  long,  with  7-0  (sometimes  fewer)  spines;  usnally 
a  procumbent  spine  before  the  dorsal ;  anal  with  2  or  3  spines.  Ven- 
tral rays  I,  5.  Caudal  emarginate.  Gill  openings  moderate,  oblique, 
separated  by  a  broad  isthmus;  operculum  very  short;  preopercle  ob- 
lique, with  entire  edge.  Branchiostegals  5.  Intestinal  canal  elongate. 
Vertebrie  9  +  13.    (axa>Oaj  spine;  oupdy  tail.) 

966  A.  rhirarg^us  Bl.  &  Bchn,—Surgean'fi8h;  Doctor-fish, 

Brownish;  opercle  with  a  black  margin;  sometimes  a  whitish  band 
across  tail  at  base  of  caudal;  sides  with  dark  transverse  bands;  vertical 
fins  with  oblicpie,  parallel,  dark  streaks.  Body  oblong,  compressed, 
and  not  greatly  elevated ;  profile  little  convex,  somewhat  undulated. 
Vertical  fins  high ;  caudal  moderately  emarginate.  Head  3J  in  length; 
depth  2.     D.  IX,  25;  A.  Ill,  23.    West  Indies;  occasional  northward. 

(Bloch  &  Schneider,  214 ;  Giiiither,  iii,  329,  in  part;  Poej',  Anales  Soc.  Iliat.  Nat. 
EHpagii.  ld«0,  245.) 

967*  A*  cceruleus  Bloch  &  Schneider. — Blue  Surgeon;  Barhero. 

Deep  bluish  brown,  with  undulating  pale  blue  longitudinal  lines, 
especially  on  the  dorsal  and  anal  fins,  where  they  become  straight  and 
oblique.  Upper  profile  of  snout  slightly  concave.  Caudal  fin  more  or 
less  de^'ply  forked,  the  lobes  bordered  with  pale  in  the  adult;  caudal 
spine  glassy,  amber-colored;  opercles  striate.  Body  very  deep.  Depth 
3^  in  length.    D.  IX,  2S;  A.  Ill,  25.    West  Indies;  occasional  northward. 

(Bloch  &  Schnei<]er,  1801,214;  Poey,  Anal.  Soc.  Hist.  Nat.  Espa^ni.  l'^8(),244:  Acan- 
thuru¥  nigricans  (ioode.  Bull.  U.  8.  Nat.  Mus.  \%  42  (not  of  L.):  AcaHthurus  caruleus 
GQuther,  iii,  Xlij.) 

Family  C— TRACIIYPTERID-^. 

( The  King-of-iheHerrings,) 

Body  elongate,   strongly  conii)ressod,   naked,   the  skin   smooth  or 

prickly.    Lateral  line  present.     il(»ad  short,  the  mouth  rather  snuill, 

^Arminal,  with  feeble  teeth;    premaxillaries  protractile;   opercles  un- 

''''ve  large,  lateral.    Branchiostegals  C.    Gill-membranes  sepa- 
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rate,  free  from  the  isthmus;  gilLs  4,  a  slit  behind  the  fourth.  Pscudo- 
brauchiae  well  developed,  in  a  pouch  formeil  by  a  fold  of  the  mnoooa 
membrane.  Dorsal  fin  single,  extending  from  the  head  to  the  tail,  its 
r«ays  all  technically  spinous,  being  neither  articulated  nor  branched, 
but  all  very  soft,  flexible,  and  fragile;  anal  fin  wanting;  pectorak 
short;  veutrals  thoracic,  the  rays  elongate,  often  le«8  than  I,  5  in  nam-  • 
ber;  caudal  fin  either  rudimentary  or  else  divided  into  two  parts,  the 
upper  and  larger  fan-shaped,  directed  obliquely  upward  from  the  slen- 
der tip  of  the  tail.  Bones  very  soft,  the  muscles  little  coherent.  Py- 
loric coeca  very  numerous.  Vertebrae  in  large  number.  Deep-sea  fishes, 
often  of  large  size,  found  in  most  warm  seas.  Their  extreme  fragility 
renders  them  rare  in  collections,  and  the  species  are  little  kuowu. 
Genera  3;  species  about  15.  They  have  no  intimate  relation  with  any 
other  of  our  families. 

(Trachypteridas  Gunther,  iii,  300-311.  ) 
a.  Ventral  fius  weU  developed;  candnl  present,  not  in  the  line  of  the  axis  of  the 

body TRACHTPTKBU8,  33L 

331.— TRACHITPTERUS  Goaan. 
King-ofihe-Herrings. 

(Gouan,  Hist.  Poiss.  1770,  104:  typo  Cepola  trachf/ptcra  Gmel.) 

This  genus  is  characterized  by  the  well-developed  ventral  fins,  com- 
posed of  4-G  branched  rays  each,  and  by  the  presence  of  a  long  fen-* 
shaped  caudal  fin  extending  obliiiuoly  upward  and  backward  from  the 
end  of  the  long  and  slender  tail;  lower  lobe  of  the  fin  little  developed; 
the  anterior  rays  of  the  dorsal  fin  are  iisnally  elevated,  and  separated 
by  a  notch  from  the  rest  of  the  fin;  the  fin  rays  and  the  lateral  lino 
are  often  armed  with  prickles.  Deep-sea  fishes  of  large  size.  (r/»a/'j;, 
rough;  -r£/>o>,  fin.) 

96§.  T«  altivelis  Kner. — King-of'thc-Salmon, 

Bright  silvery,  with  three  large  round  black  spots  below  the  dorsal 
fin;  a  fourth  near  the  abdominal  edge,  a  little  below  the  fi ret  of  the 
back.  Anterior  rays  of  the  dorsal  fin  elevated ;  the  longest  niys  of  the 
posterior  part  of  the  dorsal  nearly  as  deep  as  the  body;  dorsal  rays 
rough,  a  small  spine  Jit  the  base  of  each  of  them;  caudal  fin  with  the 
erect  lobe  Avell  developed,  its  outer  rays  longer  and  stronger  than  the 
intermediate  rays;  rays  of  the  lower  lobe  short;  skin  prickly,  the  lat- 
eral line  armed  with  small  bony  shields,  each  provided  with  a  v^^^ 
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Head  7;  depth  7.  D.  7,  IGD  to  190;  C.  C-o;  P.  11;  V.  7.  {Gunther,) 
I>escribed  troin  Valparaiso,  Chill.  A  youug  specimen  examined  by  us 
from  Santa  Croz,  Gal.,  agrees  in  essential  respects,  except  that  the  skin 
H»  entirely  smooth.  The  prickles  aro  perhaps  acquired  with  age,  other- 
wise ours  may  be  a  different  species.  Two  specimens  of  Trax^h^pterus 
have  also  been  taken  in  Puget  Sound,  but  tliey  have  not  been  x)reserved. 

(Kner.  Wien.  Sitzuugsber,  xxxLv,  437,  1859,  tiif.  1;  Ganther,  iii,  303.) 

Family  CI.— ICOSTEID^. 

(The  Bonquila,) 

Body  oblong,  compressed,  naked  or  covered  with  small  ctenoid  or 
cycloid  scales.  Head  moderate,  not  externally  bony,  the  opercles  un- 
armed. Mouth  moderate,  terminal;  premaxillary  i)rotractile  or  not; 
maxillary  moderate,  without  supplemental  bone.  Teeth  small,  in  bands 
or  in  single  series;  vomer  and  palatines  with  or  witliout  teoth.  No  bar- 
bels. Lower  pharyngeals  separate.  Brancluostegals  0  or  7.  Gill-open- 
ings wide,  the  membranes  free  from  the  isthmus;  gills  4,  a  slit  beliind  the 
fourth;  gill-rakers  slender.  Pseudobranchite  large.  Pyloric  c(Bca  few. 
Air-bladder  present.  Lateral  line  present.  Dorsal  ftii  very  long,  con- 
tinuous, without  distinct  spines;  anal  long,  without  spines;  caudal  fin 
convex;  ventral  fins  thoracic  or  subjugular,  separate,  but  very  close 
together,  I,  4,  or  I,  5;  pectorals  rounded,  sometimes  tleshy  at  base. 
Vent  normal,  without  papilla.  Skeleton  more  or  less  soft  and  cartila- 
ginous. This  grouj),  as  at  present  constituted,  is  composed  of  tliree 
very  diverse  genera,  each  of  a  single  species,  inhabiting  the  deofM^r 
waters  of  the  North  Pacific.  It  is  probably  most  nearly  related  to  the 
MalucanthidcPy  from  which  it  is  distinguished  b}'  the  presence  of  pyloric 
c<Bca  and  by  the  non-labroid  dentition. 

(/cwteute  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1«-K),  300.) 

a.  Body  nakeil,  lateral  line  and  fin  rays  beset  with  groups  of  spinales;  skeleton  not 
ossified.     (Ica$teince.) 
b.  Air-bladder  present;  teeth  in  jaws  only,  in  single  series,  very  slender;  ventraln 

thoracic,  1,  4;  candal  pwluncle  slender Icomtkl'h,  Xi'2. 

aa.  Body  covered  with  small  scales;  nospiuules;  air-blailder  wanting  or  rudi*ue:itar>'; 
ventrals  1,  .S. 
c.  SkeMon  imperfectly  osnified;  lateral  line  median.     {leickthifimfF.) 
d.  Teeth  in  a  single  series,  minate,  in  jaws  only;  ventrals  thorwrie;  candal  pe- 

daucle  slender IciCHTiiVrt,  3J;J. 

ce.  Skeleton  rjAHitiefl;  lateral  line  near  the  back.    {JUttkgwuutenmce.) 

e.  Teeth  in  t>ands,  rarber  strong,  on  jaws,  vomer.  paUtinea,  and  pharyng«-als ; 
TdUiaUaobjagniar;  caudal  i>edimcle  not  slender Batuymaateu,  ;I.>4. 


reaching  to  beyond  middle  of  eye.  Teeth  in  jaws 
sharp,  closely  and  re^nhirly  set,  t'.iose  in  the  lower  ja 
on  vomer,  palatines,  or  pharyngeals.  Gill-rakers  tlox 
branes  separate,  free  from  the  isthmus.  Brauehioi 
branchicB  well  developed.  Lateral  line  coiispiciio 
curved,  groups  of  small  spines  present  along  its 
scales  anywhere  on  body  or  fins.  Fins  rough,  wit 
series  along  each  ray,  dividing  as  the  ray  branch 
mencing  above  the  axil  of  the  f)ectoral,  composed  o 
are  all  soft  and  llexible,  some  of  the  anterior  uiiUrj 
in  front,  increasing  in  height  behind;  none  of  the  r 
forked;  anal  shorter  than  the  dorsal,  similar  to  it,  o 
of  the  anterior  ap[)arently  undivided;  caudal  fin  el 
the  middle  rays  jiroduced;  accessory  rays  nuuieroii 
torals  with  a  Heshy  base,  fan-shaped,  the  middle  ray 
thoracic,  inserted  Just  behind  the  pectorals,  narro 
short  subspinous  ray  and  4  long  soft  rays.  Air-bJ 
tebra^  numerous,  the  vertebral  column  extremely 
Cranial  bones  tolerably  Grm;  bones  of  the  face  and 
ible.  J)e(»i)-sea  fishes,  from  the  Pacific,  (sjzw,  to  3- 1 
b!)iie — the  ''entire  body  being  characterized  by  a  w 
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p8  of  spines).    L.  about  12  inches.    Pacific  coast  of  United  States } 
specimens  known,  from  deep  water. 

ikiogtou,  Proc.  U.  S.  Nat.  Mas.  ii,  63,  1880.) 

333.— leiCHTHYS  Jordan  &  Gilbert. 
in  A  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  305:  type  Ivichihya  lockingtoni  J.  &  G.) 

iy  elongate,  not  elevated,  not  compressed  at  the  bases  of  the  ver- 
liiis.  Head  moderate.  Eyes  lateral.  Mouth  terminal,  little  ob- 
^  with  small,  sharp  teeth  in  one  series,  in  the  jaws  onl}'.  Premax- 
BB  not  protractile.  Gill-membranes  separate,  free  from  isthmus; 
Bkkers  long.  Pseudobranchiie  present.  Branchiostegals  7.  Body 
led  with  small  cycloid  scales.  Lateral  lino  continuous,  unarmed. 
S  of  fins  without  spinules;  dorsal  and  anal  fins  long  and  low,  com- 
lof  soft  rays  only;  pectoral  fins  moderate,  their  bases  fleshy,  as 
osteus;  ventral  fins  small,  thoracic,  I,  5.  Pyloric  cceca  about  0, 
w  Bones  all  very  flexible,  cartilaginous.  Deep-sea  fishes,  (^uw, 
dd  or  submit;  <>^l>?,  fish — in  allusiyn  to  the  flexible  skeleton.) 

I*  lockinflTtoni  Jor.  &  Gilb. 

lin  brown,  paler  below,  somewhat  punctulate.  Body  oblong,  some- 
;  compressed,  the  caudal  peduncle  rather  slender.  Head  moderate, 
oessed,  with  vertical  cheeks,  rather  broad  and  slightly  convex  above, 
Dout  abruptly  descending.  Mouth  moderate,  little  oblique,  the  slen- 
naxillary  scarcely  widened  at  the  tip,  extending  to  be^'ond  front  of 
I;  antenor  edge  of  the  premaxillary  oil  the  level  of  lower  rim  of 

lips  thin;  premaxillary  tapering  backward,  not  forming  the  whole 
:in  of  the  upper  jaw;  maxillary  behind  slipping  entirely  under  the 
branous  edge  of  the  preorbital;  preorbital  rather  wide,  with  one  or 
series  of  rather  large,  thin,  cycloid  scales  (other  scales  on  head,  if 
now  los£on  the  typical  example);  lower  jaw  prominent,  projecting 
)ut,  included  at  the  sides.  Teeth  in  jaws  only,  minute,  sharj),  closely 
evenly  set,  larger  and  less  numerous  than  in  Icostexis  (enigmaticuH. 
\  large,  lateral,  longer  than  snout,  4  in  head.  Cheeks  rather  wide; 
percle  with  a  prominent  crest,  behind  which  are  some  radiating  mu- 
cavities;  the  bone  with  a  broad,  prolonged,  flexible,  membranaceous 
,  covered  with  radiating  stria*,  each  of  which  ends  in  a  flexible  point, 
•cle  and  subopercle  rather  large,  extremely  thin,  and  each  crossed 
idiating  striae.  Branchiostegals  7.  Gill-rakers  long,  slender,  sharp, 
•set,  and  moderately  stifi',  their  length  nearly  three-fourths  thediam- 
df  the  eye.    Scales  very  small,  soft,  and  smooth,  covering  tlie  bod^ 
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evenly,  but  beooming  smaller  below.    Lateral  line  nearly  straight,  ap- 
parently continuous.    Dorsal  fin  long  and  low,  beginning  nearly  mid- 
way between  the  vent  and  the  ba«e  of  the  ventrals;  all  the  rayH  soft 
and  articulated,  and  all  except  the  first  branched;  first  rays  veiy  low, 
tlue  fin  gmdually  rising. posteriorly,  the  highest  rays  3  in  head,  soine- 
wbat  scaly;  anal  fin  ^^i:nilar,  shorter,  beginning  slightly  in  front  of  the 
middle  of  the  body  and  ending  just  in  front  of  the  last  rays  of  the  dor- 
sal; caudal  broa<l,  fan-shaped,  on  a  slender  peduncle;  the  accessory 
rays  numerous  and  procurrent;  base  of  pectorals  a  little  below  the  axis 
of  the  bod^',  their  outline  rounded;  the  lin  short  and  small,  shorter  than 
head;  ventrals  short  and  small,  thoracic,  placed  a  little  behind  pec- 
torals, with  1  obsolete  spine  and  5  soft  rays,  one  of  which  is  slightly 
filamentous;  the  fin  3  in  head;  fin  rays  not  beset  with  spinales.    Vent 
normal,  immediately  in  front  of  the  anal,  without  papilla.    Air-bladder 

m 

wanting.  Bones  ell  soft  and  flexible.  The  skin  not  thick  and  toagh,  ad 
in  Icostem^  but  thin  and  scaled.  Hea<l  5;  depth  4.  D.  40;  A.  28;  Lat. 
1. 120.  L.  7^  inches.  Deep  water  oft'  San  Francisco,  Cal.;  one  specimen 
known. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  ii,  305,  1880.) 

331.— BATH YinASTER  Cope. 
(Cope,  Proc.  Ainer.  Phil.  Soc.  187.T:  type  Bathifinaattr  nignatua  Cope.) 

Body  rather  elongate,  moderately  compressed,  covered  with  small 
ctenoid  scales.  Head  rather  lar<;:e,  subeonic.  Eyes  large.  Mouth 
moderate,  neaily  horizontal,  the  lower  Jaw  slightly  projei*ting;  lij^s 
full;  premaxillary  protractile,  not  extending  to  the  angle  of  the 
mouth ;  maxillary  without  supplemental  bone,  not  slipping  under 
the  narrow  preorbital.  Teeth  moderate,  in  a  cardiform  band  in  each 
Jaw,  the  outer  somewhat  enlarged ;  bands  of  teeth  on  vomer  and 
palatines.  No  barbels.  Branchiostegals  i).  Gill-membranes  .Si^aicely 
connected,  free  from  the  isthmus;  gill-rakers  few,  very  short.  Psendo- 
branchiio  large.  Cheeks  scaly;  rest  of  head  naked.  Opercular  bones 
unarmed.  Ma(;ous  i>ores  numerous  on  top  and  sides  of  hea^l.  Lateral 
line  e()nsi>icuous,  placed  high,  not  reaching  the  caudal  fin,  its  scales  a 
little  enlarged.  Dorsal  lin  long,  continuous,  moderately  high:  two 
or  three  of  the  foremost  rays  inarticulate,  but  no  distinct  spines:  anal 
tin  long,  similar  to  the  dorsal;  caudal  convex*;  pectorals  rather  broad, 
their  bases  extending  oblitpiely  downward  and  backward,  their  rays 
all  branched;  ventrals  slightly  in  front  of  pectorals,  I,  5,  close  together, 
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the  inner  rays  longest.    Ske!eton  well  ossified.    P^ioric  coeea  few  (2  or 
3).    No  anal  i^apilla.    North  Pacific.    {^aOu^^  deep;  iiacrijp^  a  searcher.) 

971.  B«  siffnatus  Coi^.—Uonquil, 

Olivaceous,  tinged  with  brown;  about  8  round,  fahit  bluish  blotches 
along  the  sides,  each  surrounded  by  rings  of  yellow  spots;  a  yellow 
ring  around  the  eye  and  a  yellow  band  along  the  cheek;  fins  translu- 
cent, the  anal  with  a  yellowish  stripe  and  a  bluish  edging;  dorsal  red- 
dish or  yellow,  with  a  dusky  blotch  in  front;  ventrals  dusky;  larger 
8|>cciinens  nearly  uniformly  dark.  Eye  large,  about  as  long  as  snout, 
4  in  head;  its  diameter  much  more  than  iuterocular  space;  maxilliiry 
extending  to  below  front  of  pupil;  cheeks  closely  scaly;  rest  of  head 
entirely  naked;  a  narrow,  naked  area  in  front  of  dorsal,  bounded  by 
rows  of  mucous  pores;  skull  with  large  mucous  cavities  behind  the 
eyes,  which  are  translucent  in  life;  scales  of  lateral  line  enlarged,  twice 
;i8  far  apart  as  the  others.  Dorsal  fin  inserted  at  a  distance  behind 
the  occiput,  less  than  the  diameter  of  the  eye;  pectorals  %  the  length 
of  the  head;  fourth  ray  of  ventrals  longest;  vent  much  nearer  snout 
than  root  of  caudal;  caudal  vertebrie  about  33.  Head  4J;  depth  G§. 
J).  41;  A.  33;  V.  I,  5;  P.  18;  Lat.  1.  92  +  G  (tubes);  scales  in  about  200 
transverse  series.  L.  12  inches.  Alaska  to  Puget  Sound,  about  rocks, 
in  water  of  moderate  depth. 

(Cope,  Proc.  Amcr.  Phil.  Soc.  Phila.  1873.) 

Family  CII  (a)  — LATILID^.* 

{Tlie  Blanqnilloa.) 

Body  more  or  less  elongate,  fusiform  or  compressed.  Head  subcon- 
ical,  the  profile  usually  convex;  suborbital  without  bony  staj';  cranial 
bones  not  cavernous;  opercular  bones  armed  or  not.  Mouth  moderate, 
terminal,  usually  little  oblique;  teeth  rather  strong;  premaxillary  usu- 
ally with  a  posterior  canine;  premaxillaries  protractile;  maxillarj' with- 
out su])plemental  bone,  not  slipping  under  the  edge  of  the  preorbital. 
Gills  4,  a  long  slit  bejiind  the  fourth.  Pseudobranchiie  well  developed. 
Gill-membranes  separate,  or  more  or  lesj*  united,  often  adherent  to  the 
i8thinu.s.  Ix)wer  pharyngeals  separate.  Scaler  small,  ctenoid.  Lateral 
line  present,  complete.  Dorsid  fin  long  and  low,  usually  continuous,  the 
Bpinous  portion  always  much  less  developed  than  the  soft  i)ortion,  but 
never  obsolete;  anal  fin  very  long,  its  spines  usually  feeble  and  few; 


Called  Trachinida  iu  the  key  ou  page  78;  8c>c  also  family  10*2  (ft),  Trichodontidw. 
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candal  fia  forked;  tail  dipliycercal;  ventrals  thoracic  or  sab, uvular, 
I,  5,  usually  close  together;  pectoral  flus  not  very  broad,  the  rays  all 
branched.  Vertebrje  in  increased  number  (35-50).  Pyloric  coeca  few 
or  none.  Fishes  of  the  temperate  and  tropical  seas,  many  of  them 
reaching  a  large  size.    Genera  about  5;  species  about  10. 

(Trachinidce,  group  Pinguipedina  Giiuther,  ii,  2ol-254.) 

fl.  Dorsal  fin  contionous;   body  sciily;  uppor  jaws  usually  with  posterior  canmes. 
{Lalilinw.) 

« 

h.  Dorsal  aud  anal  with  less  than  20  soft  rays  each. 
0.  An  adiposo  appendage  at  the  nape;  a  fleshy  prolongation  on  each  itide  of  the 
labial  fold,  extending  backward,  behind  angle  of  the  mouth. 

LOPHOLATILI'8,  3^ 

bh.  Dorsal  and  anal  tins  each  with  more  than  20  soft  rays;  no  adii)ose  ap[»endage  at 
the  nape Caulolatilus,  336. 

335.— L.OPHOI.AT1L.US  Goode  &  Bean. 

(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  205:  type  Lopholatiltta  chamaleontieept 
G.  &  B.) 

This  genus  differs  from  CaulolatUus  and  agrees  with  Latilm  in  the 
small  number  of  dorsal  and  anal  rays,  and  is  distinguished  fW)m  both 
by  the  presence  of  a  large  adipose  appeftdage  on  the  nape  and  by  a 
fleshy  prolongation  upon  each  side  of  the  labial  fold,  extending  back- 
ward beyond  the  angle  of  the  mouth.  One  species  known,  (lof^o^^ 
crest;  Latilus.) 

972.  L.  chainaeleonticeps  Goorlc  &  li^au.—Tde-fish, 

Coloration  brilliant;  head  and  body  with  numerous  greenish-yellow 
Rl)ot«;  upper  portion  of  body  with  a  violaceous  tint;  lower  parts  whitish, 
with  some  areas  of  yellow;  caudal  rays  striped  with  greeni.sh -yellow, 
some  of  the  stripes  counec.te:!  by  cross-blotches;  anal  and  ventral  fins 
Avhitish;  pectorals  violet-tintOil,  with  some  yellow  on  posterior  surfaces; 
soft  dorsal  with  an  upper  broad  band  of  violaceous  and  a  narrow  basal 
portion  of  whitish;  many  rays  each  with  a  yellow  stripe;  anterior  part 
of  fill  with  some  yellow  spots.  Maxillary  rea(?liing  anterior  margin  of 
orbit;  opercle  and  preopercle  scaly,  the  latter  finely  denticulate;  upi)er 
jaw  with  an  outer  series  of  stronger  teeth,  behind  which  is  abandofvil- 
liform  teeth;  lower  jaw  with  a  few  large  canines  and  an  inner  series  of 
small  conical  teeth;  vomer  and  palatines  toothless.  Head  3  in  length; 
depth  :i\.  D.  Vir,  15;  A.  IT,  13;  scales  8-93-30.  (Goode  A  Bean.) 
Abundant  in  deep  waters  off  the  coast  of  Massachusetts;  a  fine  large 
fish,  which  may  become  important  as  food. 

(Goodt^  &  Bcsan,  P.oc.  U.  S.  Nat.  Mus.  1870,  205.) 
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3a6.-€AUI.OI.ATII.US  Gill. 
Blanquillos. 

(Dekaya*  Cooper;  preocciip:e<l.) 

[CauloJatilus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,240;  iiomtn  nudum,  defined  io  Proc. 
Acad.  Nat.  Sci.  Phila.  18J5,  66:  type  Latilua  chnjsops  C.  &  V.) 

Body  elongate,  subfusiform,  not  strongly  compressed,  heavy  forward, 
tapering  to  a  rather  slender  caudal  peduncle.  Profile  of  head  strongly 
arched.  Mouth  moderate,  little  oblique,  the  jaws  nearly  equal;  lips 
thick;  maxillary  narrow,  not  slipping  under  preorbital;  teeth  in  villi- 
form  bands,  preceded  by  a  row  of  stronger  acute  teeth;  hindmost  teeth 
in  each  jaw  canine-like,  directed  forward;  posterior  canines  of  upper 
jaw  largest;  no  teeth  on  vomer  or  palatines;  preopercle  pectinate,  the 
teeth  nearly  even;  opercle  with  a  blunt,  flat  spine.  Eyes  large,  lateral. 
Gill-membranes  slightly  connected,  forming  a  fold  across  the  isthmus, 
with  which  they  are  narrowly  joined.  Branchioslegals  G.  Gill-rakers 
short  and  stout.  Xostrils  double,  round,  close  together.  Scales  small, 
firm,  ctenoid.  Lateral  line  continuous,  concurrent  with  the  back.  Dor- 
sal with  7-9  slender,  pointed,  graduated  spines,  and  22-27  soft  rays; 
anal  similar  to  soft  dorsal,  with  1  or  2  small  spines,  and  more  than  20 
soft  rays;  caudal  fin  forked;  ventral  fins  ihomcic;  no  adipose  ai)pend: 

age  at  the  nape.    Large  fishes  of  the  warm  seas.    [xauXo^^  stem;  Laiilun'^ 
t.  e.,  many-rayed  Latiliat.) 

978.  C»printepHiJcnynH)G\\\.—  niiit€'f8h;   Yellow-tail 

Olivaceous,  with  bluish  I'eflections;  brownish  above,  greenish  below; 
fins  light  greenish  olive,  tinged  with  bluish  and  orange,  the  colors 
always  pale;  dorsal  and  anal  greenish,  with  a  bluish  band  near  the 
tip;  axil  dusky.  I^lesh  of  the  occiput  becoming  thick  with  age,  as  in 
Harpe.  Eye  large,  about  half  the  convex  interorbital  space,  4^  in  head. 
Maxillaries  reaching  front  of  eye.  Teeth  rather  strong.  Preopercle 
finely,  evenly,  and  acutely  serrate  behind,  nearly  entire  below;  pre- 
opercle, interopercle,  and  preorbital  naked;  cheeks  and  opercles  scaly; 
top  of  head  scaled  on  the  median  line  to  between  the  eyes.  Dorsal 
spines  flexible;  ventrals  slightly  behind  the  pectorals,  the  outer  rays 
longest;  caudal  moderately  forked,  the  upi)er  lobe  the  longer;  caudal 
pedcincle  short  and  slender,  abniptly  contracted;  pectorals  falciite, 
longer  than  caudal,  J  length  of  the  head.     Head  33;  depth  4.    D.  IX- 


^JMttga  Cooper,  Proc.  Cal.  Acad.  Nut.  Sci.  m(>4,  711:  type  Dvkai/a  anomala  Cooper; 
"«rf«  MUne-Eilwanls  &.  Haime,  1851 ;  a  genus  of  corals. 

^%t  Mus.  No.  16 40 
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24;  A.  II,  23;  scales  lG-125-40.  L.  40  inches.  Monterey,  soathward, 
abundant  about  the  Santa  Barbani  Islands;  a  food-fish  of  considerable 
importance. 

{ILatilua  princepa  Jenyns,  Zoul.  Beagle,  FiBhes,  52  (rTom  Galapaj^oe  Islands):  De- 
kaya  anomala  Cooper,  Proc.  Cal.  Acad.  Nat.  Soi.  iii,  71,  18G4:  CaulolatiUu  cwmuUt, 
princepSy  and  affinin  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  68:  Caulolatilm%  awmaiu 
Streets,  Bull.  U.  S.  Nat.  Mus.  vii,  48,  1877:  ^  Latilu9 princepa  Q^uther,  ii,  253.) 

974.  €•  chrysops  (C.  &  V.)  0'\\\,—Blanqn\no. 

Heddisli,  marked  with  j-ellow;  a  yellow  band  below  the  eye  and  a 
dark  axillary  blotch.  Body  rather  robust.  Interorbltal  width  half 
length  of  snout.  Snout  longer  than  maxillary.  Eye  small,  6  in  len^, 
of  head  in  adult.  Fins  rather  short;  Ciiudal  slightly  eonarginate;  pec- 
toral not  reaching  origin  of  anal,  not  otie-fourth  of  total  length.  Heail 
3J;  depth  3J  in  length.  D.  ¥11-25;  A.  I,  23;  Lat.  1. 120;  L  transv.  48. 
(Ooode  iC  Bean.)    Pensacola,.Fla.,  and  southward. 

{fLatilus  chrysops  Cuv.  &  Val.  ix,  49u,  1833  (from  Brazil):  1  LitHlan  dtrjfaepi  OUntbfr. 
ii,  253:  ^CauMalilua  vyanops  Poey,  Kept.  Fin.  Nat.  i,  312,  1867  (Cuba):  CmMUAmAa* 
microps  Goode  &.  Bean,  Proc.  U.  S.  Nat.  Mns.  i,  4',),  1878.  The  chaTact«ra  ascribed  to 
the  latter  species,  bein<j^  details  of  form  only,  may  be  dne  to  age,  as  greater  diffenBCM 
-occur  between  young  and  old  of  C.  prittccps.) 

Family  CII  (fc).— TRICHODONTIDiE. 

(The  Sand-fi^shefi.) 

Body  rather  elongate,  moderately  compressed,  naked.  Head  short, 
flat  on  top,  the  sides  vertical.  Eyes  lar^e,  high  up,  but.  not  superior, 
^louth  large,  almost  vertical;  lower  jaw  projecting,  its  tip  entering  the 
profile;  lips  fringed;  premaxillaries  protractile;  maxillaiy  very  broad, 
without  supplemental  bone,  not  slipi)ing  under  the  very  nariX)w  preor- 
bital.  Teeth  moderate,  slender  and  sharp,  but  not  setiform,  in  bands 
on  jaws  and  vomer;  i)alatines  toothless;  inner  teeth  of  jaws  depressible. 
(i ill-rakers  very  short;  gill-membranes  narrowly  united,  free  from  the 
isthmus.  Branchiostegals  5.  Gills  4,  a  slit  behind  the  fourth.  Preoi>- 
ercle  with  5  prominent  sjr!nes,  the  two  u])per  directed  strongly  upward, 
the  two  lower  downward,  the  middle  one  downwanl  and  backwanl;  do 
barl)els;  oporcle  small,  strongly  striate,  unarmed ;  preorbital  with  spines; 
no  suborbital  stay.  Lateral  line  obsolete.  Dorsal  fins  separate,  the  first 
tlie  larger,  of  numerous  slender,  low  spines;  anal  tin  elongate,  witboat 
distinct  spines,  the  rays  of  the  anterior  third  of  the  fin  nuicli  shorter 
than  the  others;  pectorals  with  a  very  broad,  curved,  ])rocniTent  Iwwe; 
a  broad  lunate  area  between  pectoral  and  gill-opening,  nearly  oorered 
by  the  oporcle;  soft  rays  of  dorsal,  anal,  and  pectoral  flnB  all  ^ 
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rentrals  close  together,  thoracic,  but  behind  the  i)ectorals,  I,  5,  the 
niddle  rays  longest;  caudal  lunate,  with  many  accessory  rays,  on  a 
dttider  peduncle.    Two  species  known,  from  the  IN'oith  Pacific. 

(Trooftinid^,  genus  Trichodan  Gttnther,  ii,  250.) 

387.— TBICHOBOIV  Steller. 
[Steller;  Cavier,  R^gne  Anim.  ii,  1829:  type  Trachinus  trichodon  Tilesins.) 

Characters  of  the  genus  included  above.    (Opt^y  hair;  dttwv^  tooth.) 

n5.  T.  stelleri  Cav.  &,  Vfii.— Sand-fish. 

Olivaceous  silvery,  the  back  darker,  with  short  bars  and  reticula- 
tions of  blackish,  the  latter  chiefly  on  the  head  and  nuchal  region;  be- 
low this  a  longitudinal  narrow  white  stripe,  and  then  a  narrow  black 
Btrix)e,  interrupted  anteriorly,  extending  from  the  eye  to  the  base  of 
the  caudal;  spinous  dorsal  with  2  lengthwise  bands  of  black;  chin  and 
snout  black.  Eye  large,  placed  high,  3  in  head;  maxillary  extending 
to  beyond  its  middle;  the  premaj^illary  near  the  level  of  its  upper  edge; 
cheek  quadrate,  as  deep  as  long.  Pectorals  reaching  past  vent,  the 
lower  rays  rapidly  shortened,  the  width  of  its  base  f  its  length,  two- 
thirds  the  length  of  the  head;  anterior  rays  of  anal  less  than  half  the 
height  of  the  posterior.  Head  3J;  depth  the  same.  D.  XV-18;  A.  9, 
19.  L.  12  inches.  Coast  of  Alaska,  south  to  San  Francisco,  burying 
itself  in  the  sand  near  the  shore;  not  rare  northward. 

{Trachinua  trichodon  Tiles.  U6m.  Ac.  Potersh.  1813,  406;  Ciiv.  &  Val.  iii,  154;  Giiu- 
ther,  ii,  251:  Trichodon  lineatus  Ayres,  Proc.  Acad.  Nat.  Sci.  Pbila.  1860,  60.) 


Familt  CIII— URANOSCOPID^. 

{The  Star  Gazers.) 

Body  more  or  leas  elongate,  conic,  terete  or  subcompressed,  widest 
and  usually  deepest  at  the  occiput.  Scales  small,  smooth,  adherent, 
arranged  in  very  oblique  series,  rarely  wanting.  Lateral  line  feeble  or 
obsolete.  Head  cuboid,  partly  mailed  above.  Eyes  small,  anterior,  on 
the  top  of  the  head.  Mouth  vertical,  the  mandible  strong  and  i)ronii- 
nent;  lips  more  or  less  consincuously  fringed;  teeth  moderate,  on  the 
jaws,  and  usually  on  vomer  and  palatines  also;  premaxillaries  protrac- 
tile; maxillary  broad,  without  su])plemental  bone,  not  slipping  under 
the  preorbital.  Gill-openings  very  wide,  continued  forwards;  gill- 
jnembranes  nearly  separate,  free  from  the  isthmus.    Branchiostegals  G. 


f>28      COXTBIBUTIONS   TO   XOBTH    AMERICAX    ICHTHTOLOGT— IV. 

Gills  3J,  a  small  slit  bebind  the  last.  PseadobraDchue  preMOt  So 
anal  papilla.  Dorsal  iius  1  or  2,  the  spinous  part  Teiy  short,  the  toft 
])art  elongate;  anal  long;  caudal  not  forked;  pectoral  fins  with  bntd 
oblique  bases,  the  lower  rays  rapidly  shortened,  most  of  them  bruKM, 
ventral  tins  jugular,  close  together,  1, 5,  the  spine  very  short,  the  ioner- 
most  rays  the  longest.  Air-bladder  generally  absent.  Pyloric  c©ci 
in  moderate  number.  Carnivorous  fishes  of  singular  appearance,  U^iog 
on  the  sea-bottoms  in  most  warm  regions.    Genera  7;  species  abontSI). 

{Trachinidafj  ^roiip  Urano40opina  Giiiitlier,  ii,  225-232.) 
a.  DorHal  fiu8  2;  head  without  spines;  no  tentacle  in  the  month.. Astboscopcs,  3K 

33§.— A8TROSCOPUS  Brevoort. 

{Agntm  Giinther:  Upnelonphorua  Gill.) 
(Hrevoort;  Gill,  Ptck'.  Aca«l.  Nat.  Sci.  Phila.  18dO,20:  type  J7r(i Noaoojnw  aROp/ot  CnTicr.) 

Mouth  large,  the  lower  jaw  without  retractile  tentacle  within.  Teeth 
narrow,  in  villiform  bands,  on  jaws,  vomer,  and  palatines;  teeth  of  jaws 
depressible.  Nostrils  fringed;  a  curved  furrow  behind  each  eye,  with 
its  edges  fringed.  No  spines  about  the  head,  the  edges  of  the  mem- 
brane bones  (^verwl  by  smooth  skin;  surface  of  the  bones  rugose;  a 
broad  ])late  on  the  occipital  region,  from  the  middle  of  which  a  Y* 
s1)a]H*(l  i»r<)j(M'ti()n  extends  forward,  the  tips  of  the  fork  being  Wtweeii 
the  eyes;  a  trapezoidal  spacf»,  covered  by  naked  skin,  bounded  by  the 
Y,  the  eye,  the  suborbitals  and  the  oecii>ital  plate.  Head  scalele!>s: 
baek  and  sides  covered  with  close-set  scales;  l>elly  mostly  naked. 
Iliinu»ral  si»ine  obsolete^;  n(»  spine  before  the  ventrals.  First  dorsiil 
sn)all,  of  about  4  low,  stout,  i)nngent  spines,  connected  b^'  membrane 
to  the  second  d(usal,  wliieli  is  rather  high  and  long;  i>ectorals  and  veu- 
trals  large.  American,  distinguished  from  the  Old  World  UranoHcvpvif 
clii(»tly  by  the  unarmed  head,     (arrroo'^^  star;  axo-iiu^  to  look.) 

Oro.  A.  y-frrepciiiii  (C  iS:  V.)  Gill. 

Dark  brown  above,  i)aler  below;  npjier  parts  densely  covered  with 
small  nmnd(Hl  white  spots,  eaeli  surrounded  by  a  black  ring;  lower 
Jaw  an<l  labial  fringes  similarly  spotted  ;  si»inous  dorsal  bhick,  white 
lK)steriorly;  soi't  dorsal  with  1*  black  and  i*  white  stripes;  caudal  black, 
with  2  white  longitudinal  strii>es,  its  upi>er  and  lower  edges  nar- 
rowly white;  anal  white  at  base  and  tip,  with  a  black  median  band; 
pectorals  brown,  with  a  black  band  below,  the  lower  edge  white,  tb-/ 
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iipx>er  ray  spotted ;  ventrals  wbite.  Width  of  pectorals  less  than  half 
length  of  head,  their  length  a  little  less  thau  that  of  head;  ventrals 
reaching  three-fifths  distance  to  vent.  Scales  small,  evident,  in  very 
oblique  series.  /*-shaped  bone  on  top  of  head  conspicuous,  on  each 
side  of  it  a  broad  naked  area,  said  to  be  the  seat  of  electric  powers. 
▲  ridge  of  skin  along  middle  line  of  belly  from  ventrals  to  vent. 
Head  3;  depth  3.  D.  IV-I,  13;  A.  12.  L.  12  inches.  West  Indies, 
occasional  on  our  South  Atlantic  coast. 

(  Uranoscopua  y-grcecum  Cav.  &  Val.  iii,  '^OS,  1829:  Uranoscopus  n-grcecum  GUnther,  ii, 
229:  UpBelonphorus  y-grcscum  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  113;  Bean,  Proc. 
U.  S.  Nat.  Mu8. 1879,  58.) 

977*  A«  anoplus  (Cnv.  &  Val.)  Brevoort. 

Brownish,  everywhere  covered  with  fine  white  spots;  a  dark  lateral 
band  on  the  caudal  peduncle,  neai*  which  the  spots  are  larger;  caudal 
with  lengthwise  stripes  of  black  and  pale.  Form  and  armature  essen- 
tially as  in  j1.  y-grcecum.  Pectoral  a  little  longer  than  ventral,  one- 
fourth  shorter  than  the  head.  Scales  on  back  evident,  but  small,  the 
belly  and  lower  part  of  the  sides  naked.  Head  2J;  depth  3 J.  D.  IV- 
13;  A.  12;  Lat.  1.  113,    Atlantic  coast  of  United  States;  rare. 

(  UranoscopM  anoplos  Cuv.  &  Val.  viii,  493  (young,  said  to  be  naked):  Agnus  anoplus 
Giinther,  ii,  229:  Aetrosoopus  guttattM  Abbo:t,  Proc.  Acad.  Nat,  Sci.  Phila.  1860,  365; 
Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  60.) 

Family  CIV.— GOBIIDiE. 

(The  Gobies.) 

Body  oblong  or  elongate,  naked  or  covered  with  ctenoid  or  cycloid 
scales.  Dentition  various,  the  teeth  generally  small;  premaxillaries 
))rotractilo;  suborbital  without  bony  stay.  Skin  of  head  continuous 
with  covering  of  eyes.  Opercles  generally  unarmed,  Pseudobranchi* 
present  Gills  4,  a  slit  behind  the  fourth;  gill-membranes  united  to  the 
isthmus,  the  gill-openings  thus  restricted  to  the  sides.  No  lateral  line. 
Dorsal  fins  separate  or  connected,  the  spinous  dorsal  least  developed, 
of  2-8  flexible  spines,  rarely  wanting;  anal  usually  without  spine,  sim- 
ilar to  the  soft  dorsal ;  ventral  fins  close  together,  separate  or  fully  united, 
each  composed  of  a  short  spine  and  5  soft  rays,  the  inner  rays  longest; 
the  ventral  fins,  when  united,  form  a  sucking-disk,  a  cross-fold  of  skin 
at  their  base  forming  a  cup;  caudal  fin  convex;  anal  papilla  prominent. 
No  pyloric  coisca;  usually  no  air-bladder.  Carnivorous  fishes,  mostly  of 
ftmall  size,  living  on  the  bottoms  near  the  shores  in  warm  regions.    Some 
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inhabit  fresh  waters,  and  others  live  iudiscriminately  in  either  firesh  or 
salt  water.    Genera  GO-70;  species  nearly  400, 

(Gobiidcu  x>nrt;  groups  GohlitM^  Amhlyopina,  and  Trypautkemina  GOnther,  iii,  1-13&) 

*  \'cutriils  separate ;  body  scaly.     (E1eotridin(e.) 
a.  Vomcriue  t4?eth  present;  isthmus  narrow,  the  gill-openings  continued  forward 

bel  o w Philtpxus,  3©. 

aa.  Vomerine  teeth  wanting ;  isthmus  broad. 

b.  Scales  small  (GO-lOO  in  a  lengthwise  series);  teeth  fixed ELEOTBUy. 340. 

bb.  Scales  large  (30-35  in  a  lengthwise  series);  onter  teeth  movable. 

DOKXITATOR,  341. 

*^  Ventral  fins  united. 

c.  Dorsal  fins  separate.     (GobiinoB.) 
d.  Dorsal  spines  several. 
e.  Body  scaly. 
/.  Scales  ctenoid;  dorsal  spines  6;  maxillary  moderately  developed,  ewl- 
iug  below  the  eye. 
h.  Teeth  in  the  upper  jaw  emarginate,  in  one  series;  t-cethof  lower  jaw 

horizontal EvoBTHODUS,  34i 

hh.  Teeth  all  simple. 
t.  Teeth  in  the  up|>er  jaw  in  one  series;  those  below  in  a  very  narrow 

band Euctbnogobius,  3tt. 

a.  Teeth  in  several  series  in  each  jaw. 
j.  Teeth  of  the  outer  series  fixed,  somewhat  enlarged;  body  not 

greatly  elongate QOBIUS,  34i 

jj.  Teeth  of  the  outer  series  setaceous,  movable;  body  extwmoly 

long  and  sleuder GOBIOXELLU8,  345. 

ff.  Scales  vt*rv  sninll,  cvcloid. 

k.  Maxillary  iuoniinately  developed,  in  the  adult,  reachinj;  tlie 

gill-opening;  dorsiil  spines  C GiLLlCHTHYS,  'MW. 

kk.  Maxillary  moderately  develoi)ed;  dorsal  8piui*8  7  or  H. 

Lepiiwgobius,  W7. 

ee.  B(Mlynake<l:  teeth  in  bands:  no  canines Gobiosoma, '.M**. 

dfl.  Dorsal  spines  2;  body  naked:  eyes  obsolete TYPiiUKKmirs,  SW. 

cc.  Dorsal  fin  continuous  :  scales  minute  or  wantio;;.     (Amblifopiun:) 

J.  Teeth  in  a  single  series TyxtlaSTES,  XtM. 

839.— PUlLYPlVrS  Cnvier&  Valenciennes. 

{LttnbiiM  Giinther.) 

(Cuv.  »fe  Val.  Hist.  Nat.  Poiss.  xi,  *2,V>,  ISH:   tyi>e  Plaiycephalwi  dormttator  Bloch  & 

Sehn.) 

Body  elongate,  terete  anteriorly,  conij^ressed  behind.     Uead  elongate, 
depressed  above.    Month  hn  ge:  lower  jaw  longest.    Teeth  cardiform,  on 
jaws  and  vomer:  no  teeth  on  palatines  and  tongue.    Gill-openings  ct)u 
tinned  forwanl  below,  so  that  tho  istlnnns  is  vt*ry  narrow.     Seales  mixl 
erate.  ctenoid,  covering  most  of  tlu*  head.     Dors;il  fins  well  8e|Kirated, 
the  tirstof  7  spines;  ventrals  separate.     Lar«;est  of  the  GoMe^,  some  of 
the  species  reaching  a  len^h  of  nearly  2  fi»et     Tropical  rivew  and 
hays,    (f  r'xyry**c,  slnmber-lo\ing.) 
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998.  P.  dormttafor  (Bl.  &  Schn.)  Cav.  <&  Val. 

Brownish,  marbled  with  darker;  sides  of  head  with  2  brown  stripes; 
fins  rose-colorody  with  series  of  brown  spots ;  two  oblong  brown  spots 
on  base  oi  pectorals.  Snout  shari>;  maxillary  reaching  to  opposite 
middle  of  orbit.  Vomerine  teeth  in  a  crescent-shaped  band.  Eye  small, 
half  width  of  interorbital  space.  Caudal  i)eduncle  very  long  and  rather 
slender.  Head  3  in  length;  depth  about  5^,  D.  VI-I,  9:  A.  I,  1); 
Lat.  1.  CO.    L.  1-2  feet.    Texas  and  southward,  entering  the  rivers. 

.  (Plahfcephalua  dormitatar  Bl.  &  Schu.  GO,  1801:  IChoirUt  dormitairix  GUnther,  iii,  119; 
Cuv.  &.  Val.  xii,  255.) 

340.— EliEOTRIS  GntDow. 
Tetards. 

(Gohiomarus  and  Gobiomoroides  LacdpMe.) 
(OroDOw;  Blocb  &  Schneider^  Syst.  Ichth.  1801, 65:  type  EJeotria  gyrinua  Cuv.  &  Val.) 

Body  long  and  low,  compressed  behind.  Head  long,  low,  flattened 
above,  without  spines  or  crests,  almost  everywhere  scaly.  Mouth  large, 
oblique,  the  lower  jaw  projecting.  Teeth  in  jaws  villiform,  fixed;  no 
teeth  on  vomer  or  palatines.    Preopercle  and  branchiostegals  unarmed.  \ 

Eyes  small,  high,  anterior;  isthmus  broad.    Dorsal  fins  well  apart,  the  I 

first  of  about  7  flexible  spines;  ventrals  separate.    Scales  small,  cycloid,  f 

CO-100  in  a  longitudinal  series.  Tropical  seas,  entering  fresh  waters. 
(fjAso-j  bewildered.)  '  f 

979.  E.  g^yrinus  Cuv.  &  Val.— TOarrf;  Sleeper, 

Brownish;  vertical  fins,  with  brown  dots;  two  darker  stripes  behind 
the  orbit.      Body  elongate,  moderately  compressed,  of   nearly  equal  j 

depth  throughout.  Caudal  peduncle  long  and  deep.  Head  rather  broad 
and  flattened  above,  its  scales  minute.  Mouth  large,  very  oblique; 
maxillary  reaching  beyond  the  vertical  from  centre  of  orbit.  Eye  small,  * 

half  width  of  interorbital  space.  Head  3i  in  length;  depth  about  5. 
D.  VI-I,  8;  A.  I,  8;  Lat.  1.  about  GiK  Brackish  waters,  from  Texas 
southward. 

(IGobins  jnsonis  Gmelin,  Syst.  Xat.  178?,  I'iO:);  Cuv.  &  Val.  xii,  2*20;  GUntlior,  iii,  ' 

122.)  ■ 

341.— BORmiTATOR  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1HC2,  210:  typo  Efeotrie  gundlachi  Poey.) 

Body  oblong,  the  back  broad  and  elevated;  the  heatl  broad  and  deep. 
Mouth  small,  jinterior;  jaws  subequal,  each  with  a  narrow  band  of  slen- 
der teeth,  those  in  the  outer  row  movable;  no  teeth  on  vomer  or  pala- 
Byes  moderate,  lateral,  wide  apart.     Head  unarixv^d^  ^\\fik»^\» 


632       CONTRIBUTIONS   TO   NORTH   AMERICAN   ICHTHYOLOOT— IV. 

everywhere  scaly.  Scales  large,  ctenoid.  Istbmas  moderate;  gfll-clefts 
extended  a  little  forward  above ;  gill-rakers  long.  Pliar>'ugcal  teelli 
,  setaceous ;  an  external  series  broad,  flexible,  lamellifonu.  Dorsal  8|niWB 
flexible,  usually  7;  ventrals  separate.  Brackish  waters  in  the  troi>ic& 
(Latin,  dormitator^  one  who  sleeps.) 

980.  B.  Uneatus  Gill. 

Brownish-yellow,  thickly  punctulated  with  darker,  with  a  dark  Ime 
running  along  the  luidd  e  of  each  row  of  scales,  and  with  a  dark  ver- 
tical blotch  on  the  scapular  region;  head  apparently  with  2  dark  longi- 
tudinal bands;  dorsal  and  anal  flns  with  2  rows  of  dark  spots  near  tbc 
base,  a  fainter  one  beyond;  all  the  fins  with  minute  dark  dots.  Head 
3§  in  length ;  depth  about  3.}.  Eye  equal  to  snout.  D.  VII-1, 10;  A.  1, 
10;  Lat.  1. 32.    {Gill.)    Savannah,  Ga.;  probably  identical  with  the  next 

(GUI,  Proc.  Acad.  Nat.  Sci.  Phila.  1883,  271.) 

9§1«  D.  maculatus  (Bloch.)  G\\\,— Sleeper. 

Dark  brown,  with  lighter  bluish  s])ots;  a  faint  dark  stripe  along  sides; 
a  large  dark  blue  spot  edged  Avith  black  above  base  of  pectorals,  auil 
a  dark  streak  from  eye  to  angle  of  mouth;  two  dark  streaks  on  side  of 
head;  brauchiostegai  membrane  bhickish;  dorsals  barred  with  spots; 
anal  dusky,  barred  with  bluish,  and  with  white  margin;  a  dark  baron 
base  of  pectoml.  Caudal  a  little  shorter  than  head.  Eye  small,  shorter 
.  than  snout.  Head  34;  in  length ;  depth  about  3  (in  the  adult).  1).  Vll-0; 
A.  10;  Lat.  1.  33.  L.  12  inches.  Kio  Grande  and  southward  to  (rniai:!! 
and  Ecpiador;  very  abundant  in  brackish  waters.  (Here  de^scribed  froai 
specimens  from  Mazatlan.) 

(Scfo'na  maculata  Bloch,  Icbtb.  taf.  209.  1*.  2:  Ehotris  mu<iiloiden  C,  &  V.  xii,'2ln: 
Kleoiris  maculata  GUnthcr,  iii,  11*2:  KUntris  sunmulentua  Giranl,  U.  S.  Mex.  Ikiinnl. 
Surv.  lehth.  ltT>l),  28:  Eleotris  Homnohuta  (iiintluT,  iii,  Tk)?:  Dormitator  omoijaiuHk 
P(H'y,  Syii.  Pise.  CubcDs,  3%.) 

342.— EVORTBIODtlS  (Jill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  IKV.),  VXn  type  (^orthodna  hrencejM  Gill.) 

Body  elongate,  covered  with  ctcTioid  sciUes  of  moderate  size.  Ilend 
thicjv,  short.  Isthnuis  moderate.  Teetli  in  a  single  series,  with  the 
crown  emarginate,  those  of  the  lower  jaw  horizontal;  nocanine.«i.  Fiist 
dorsal  of  <»  spines;  ventral  tins  united,  not  adherent  to  the  belly.  (£«, 
well;  'tffOo:;^  straight;  ooou^,  tooth.) 

©82.  E.  caUilus  (Gnl.)  Gill.* 

Olivaceous,  with  cross-blotr'hes  of  darker.     Body  Rnbfasiforin.    Head 

*  Wo  arc  inloniUHl  hy  Professor  (iill  that  this  species,  or  a  apecies  sappoisd  *"* *" 
same,  is  an  Ecorthodun,    Thts  types  aix*  now  lost. 
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not  very  blunt.  Jaws  even.  Month  somewhat  oblique;  maxillary  ex- 
tending to  opposite  the  pupil;  isthmus  very  wide.  Dorsals  well  sepa- 
rated, the  second  somewhat  longer  than  the  first;  anal  short,  inserted 
behind  front  of  second  dorsal;  ventrals  not  reaching  to  vent;  pectorals 
broad  and  rounded,  reaching  vent;  dorsal  spines  not  filiform.  Head 
3 J ;  depth  about  4.  D.  VI-11 ;  A.  11 ;  Lat.  1. 30.  Saint  Joseph's  Island, 
Tex.    (Oirard.) 

(GobiuB  oatulus  Girard,  U.  S.  Mex.  Bound.  Surv.  Icbth.  1859,  26.) 

843.— EUCTENOGOBIUS  GiU. 
(Gill,  Ann.  Lye.  Nat.  Hist.  N.  Y.  vii,  45,  1859:  type  Etutenogohiwi  hadius  Gill.) 

This  genus  differs  from  Oobius  in  the  dentition,  the  teeth  being 
pointed,  in  a  single  series  in  the  upper  jaw  and  in  a  very  nam>w  baud 
in  the  lower.    (cD,  well;  zrsf?,  comb;  Oobius^  from  the  ctenoid  sciles.) 

9S3.  E.  lyricns  (Grd.)  J.  &  G. 

Brownish,  obscurely  barred  with  darker.  Body  oblong  elongate, 
tapering  slightly  from  occiput  to  caudal  peduncle.  Head  oblong,  com- 
pressed. Snout  very  blunt;  profile  in  front  of  eyes  nearly  vertical. 
Mouth  moderate,  nearly  horizontal;  maxillary  reaching  beyond  middle 
of  orbit.  Teeth  conical,  rather  strong,  in  two  rows  in  front  of  lower 
jaw,  in  one  on  the  side,  and  in  one  in  the  upper  jfiw.  Fins  all  high ; 
middle  rays  of  spinous  dorsal  produced;  caudal  lanceolate;  i)ectoral 
reaching  beyond  tips  of  ventrals,  which  reach  the  vent.  Head  4J  in 
length;  depth  about  4^.    D.  VI-11 ;  A.  11 ;  Lat  1.  32.    Kio  Grande. 

(Gobius  hjricus  Girard,  Proc.  Aca<l.  Nut.  Sci.  IMiilik  1858, 1G9:  Gobius  lyricus  GUntlicr, 
iii,550.) 

344.— OOBIUS  Linnaeus. 

Gobies, 

(Arte<li;  LiniucuR,  Sysf.  Nut. :  typo  Gobinn  nifjer  L.) 

Body  oblong  or  elongate,  compressed  behiud.  Head  oblong,  more  or 
less  dei)res8e(l.  Eyes  high,  anterior,  close  together;  opcrcles  unarmed. 
Mouth  moderate.  Teeth  on  jaws  only,  conical,  in  several  series,  those  in 
the  outer  row  enlarged;  no  canines;  istlim us  broad.  Scales  moderate, 
ctenoid;  cheeks  usually  naked;  belly  generally  scaly.  Dorsal  usually 
with  6  spines;  pectorals  large;  ventrals  completely  united,  not  adnate 
to  the  belly;  caudal  fin  usually  obtuse.  Species  very  numerous.  Our 
species  are  very  little  known,  and  some  of  them  may  not  belong  to  this 
genus,  [xio^io^-^  Latin,  Oobius  or  Gobio,  a  name  applied  to  the  gudgeon 
(Gobio  fluviatilis)  and  to  other  small  fishes;  allied  to  Cobitisj  chub,  etc.) 

-*▼  entirely  scaly. 

^  raye  of  pectorals  partly  free,  finely  branched,  silk-like. 
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9§4*  G.  soporator  Cav.  &,  Val. 

Dark  browuisk-olive,  marbled  with  darker,  and  with  lighter  dots 
along  the  series  of  scaler;  fins  all  blackish,  the  dorsal  and  caadal  more 
or  less  distinctly  barred;  a  dark  blotch  on  temporal  region.  Budy 
rather  stout.  Eye  rather  large,  slightly  less  than  snout.  Head  rather 
broader  than  high.  Mouth  rather  large;  jaws  equal ;  maxillary  to  mid- 
dle of  eye.  Cheeks  naked;  scales  on  nape  much  smaller  than  those ou 
body;  opercle  not  longer  than  eye;  distance  of  first  dorsal  iJrom  eye 
equals  that  of  snout  from  preoi)ercle;  upper  rays  of  pectoral  silk-like, 
the  fin  not  quite  as  long  as  caudal,  shorter  than  head;  ventrals  not 
reaching  the  vent,  their  basal  membranes  very  broad.  Head  3;  depth 
4  J.  D.  VI-I,  9:  A.  I,  8;  Lat.  1.  35;  1.  trans.  13.  Both  coasts  of  Mex- 
ico; very  abundant  southward,  north  to  Florida. 

(Cnv.  &  Val.  xii,  56;  Glinther,  iii,  26.) 

9§5.  O.  carolinensis  Gill. 

Blackish-brown,  indistinctly  marked  with  lighter;  a  darker  spot  at 
base  of  caudal;  a  few  light  spots  on  operculum;  fins  pnriilish.  Head 
4t\  in  total  length  (with  caudal);  depth  about  5;  caudal  peduncle  ^of 
total  length,  its  height  ^  of  the  same;  eye  4  in  length  of  head;  upper 
rays  of  pectorals  silk-like;  caudal  l  total  length,  as  long  as  iM?ctoral. 
D.  VI-I,  9;  A.  I,  8;  Lat.  1.  38;  L.  tr.  14;  P.  18.  {GUI.)  Charleston, 
S.  C. ;  the  type  now  destroyed ;  probably  identical  with  G.  soporator. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  lSt>3,  \>6r^.) 

986.  O.  grulosus  Grd. 

Olivaceous,  with  transverse  black  spots  on  the  back  and  longitudinal 
ones  on  the  head.  Snout  subcouical,  the  mouth  very  large,  oblique,  the 
lower  jaw  included;  maxillarv  extendinjr  bevon<l  the  orbit.  Eves  small, 
superior,  their  length  5  in  head,  twice  the  inten>cnlar  space;  isthnms 
nioilerate.  Dorsals  well  separated,  the  first  with  some  rays  filifonu: 
dorsal  and  anal  barely  reaching  base  of  caudal ;  ventrals  reaching: 
vent:  i>ectorals  longer  than  ventrals:  caudal  nnindetl:  scales  mwl- 
erate.  Head  nearly  one-fourth  the  total  length.  D.  VI-15:  A.  15. 
Indianola,  Tex.     (Giranh) 

^«;iraril,  V.  ^.  Mox.  Bound.  Siirv.  Irhth.  l-r»l».  •>>.^ 

9H7.  C*.  wiirdeinanui  Gnl. 

ApiH*arance  of  Gohius  lyn'euit.  Kinldisli  bn>\vn,  obs<*urely  barred  witb 
dusky.  Head  larger:  caiulal  sbi^rter:  veniials  shorter;  anal  h>wer; 
scales  smaller  than  in  G.  Iifricm:  teeth  very  slender,  mach  smaller 
than  in  G.  lyricns.    Third  dorsal  spine  filameutoua.    D.  VI--11;  A.  UL 
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Brazos  Santiago,  Tex.    (Oirard.)    Like  the  preceding,  a  dubious  species, 
which  may  not  belong  to  this  genus. 

(Girard,  U.  8.  Mex.  Bound.  Surv.  Ichth.  1859,  25.) 

aa.  Pectoral  with  its  upper  rays  normal,  simple,  or  nearly  so;  scales  large.     {Cory- 
phopterus"*  Gill.) 

988.  G.  glaucofrsenum  (GiU)  J.  <&  G. 

Tawny,  with  a  faint  blue  spot  in  the  center  of  each  scale,  and  with  6 
spots,  each  formed  by  aggregation  of  dark  dots,  on  the  ridge  of  the 
back  between  the  second  dorsal  spine  and  the  axil  of  the  soft  dorsal 
fin;  another  row  of  similar  but  fainter  spots  runs  from  the  scapular 
region,  and  a  third  row  along  the  middle  of  the  sides;  head  tawny, 
with  dark  spots  and  blue  dots;  a  straight  blue  line  across  the  cheeks; 
dorsal 'fins  with  faint  blue  spots.  Bo<ly  robust,  compressed;  head 
naked;  mouth  oblique,  the  lower  jaw  slightly  projecting,  the  maxil- 
laries  extending  to  below  pu])il;  teeth  long,  in  many  series,  the  outer 
carved;  scales  ctenoid,  large.  Pectoral  fin  with  the  upper  rays  little 
branched,  not  silk-like;  cheeks  scarcely  tumid;  caudal  and  pectoral 
longer  than  ventrals,  about  as  long  as  head.  Head  3^;  depth  4^.  D. 
VI-10;  A.  I,  9;  P.  18;  Lat.  1.  25;  1.  transv.  7.  L.  IJ  inches.  Coast  of 
Washington  Territory.  (OilL)  The  original  type  is  now  lost,  and  the 
B])ecies  has  not  been  rediscovered. 

{Coryphopterus  glaucofrcnnum  Gill,  Proc.  Acad.  Nat.  Sci.  PUila.  1863,  263.) 

345.-~OOBIOIVEL.LUS  Girard. 
Emerald-fishes. 

{Smaragdua  Poey.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1858, 168:  type  Gohius  lancsolutus  Blocli.) 

Body  extremely  long  and  slender,  the  depth  contained  more  than 
six  times  in  the  length  to  base  of  caudal.  Scales  small,  ctenoid.  Head 
not  depressed,  obtuse-convex,  scaly  above;  cheeks  and  opercles  naked; 
no  barbels.  Teeth  small,  in  narrow  bands,  those  in  the  outer  row  in 
the  lower  jaw  setaceous,  movable,  in  the  upper  jaw  somewhat  larger, 
fixed;  no  canines;  lower  jaw  thin  and  flat.  Dorsal  with  6  spines;  soft 
dorsal  and  anal  many-rayed;  caudal  lanceolate.  ''Base  of  the  tongue 
tuberculate,  and  shining  with  bright  blue  and  green  reflections,  like  a 
a  precious  stone"  (hence  the  names  Smaragdus,  Esmeralda^  etc.).  Ver- 
tebrae elongate,  11  +  15.     (A  diminutive  of  Gobius.) 

•^Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  ie63,  262:  type  CorypKopterm$  glauco/rwitum  GUI. 
^,  samxnit;  nrepov,  tin.) 
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989.  G.  oceanicus  (Pall.)  J.  &  G. 

Brownish,  lighter  bolow;  a  faint  dusky  streak  along  sides;  a  daik 
bar  below  eye;  fius  unicolor;  peetorals  dusky.  Body  much  elongate, 
of  equal  depth  throughout.  Uead  short;  profile  very  convex.  Moath 
large,  oblique;  jaws  equal;  maxillary  reaching  to  below  middle  of  orbit. 
Dorsal  spines  more  or  less  elevated,  filiform,  usually  higher  than  the 
soft  rays;  caudal  from  J- J  of  length  of  body;  pec>oral  slightly  longer 
than  head  or  than  ventrals,  none  of  its  rays  silk-like;  basal  membrane 
of  ventrals  well  developed.  Head  5^6  in  length;  depth  about  7 J.  D. 
VI-13;  A.  14;  Lat.  1.  61)-70,  the  scales  much  smaller  and  crowded,  an- 
teriorly.   Coast  of  Texas  to  Guiana. 

(GobhM  oceanicns  Pallas,  Spicilc^ia,  viii^  4^  17G9,  after  Gobius  cauda  hmgtMnwM  «(■■»- 
n4iia  Grouow:  Gohius  lanceolatus  Bloch.  FiHcho  Dcutschl.  ii,  12,  pi.  38,  f.  1, 1784:  Gthiia 
lanceolaius  C.  &,  V.  xii,  114:  Gobius  bacalaus  C.  &  V.  xii,  119:  Gofriaut  2AiiOfo/a(M  Gfin- 
ther,  iii,  50:  Gobionellus  hastatus  Girard,  Proc.  Acad.  Nat.  Soi.  Phi  la,  1858,  169:  G«M»- 
nelluB  hastatue  Giranl,  U.  S.  Mcx.  Bound.  Surv.  1859,  24.) 

816.— OILLICHTHYS  Cooper. 
(Cooper,  Proc.  Cal.  Acad.  Nat.  Sci.  1863,  111:  typo  Gillichthya  mirtibUU  Cooper.; 

Body  moderately  elongate,  compressed,  covered  with  small,  cycloid, 
imbedded  scales;  belly  and  head  naked.  Eyes  small,  almost  superior. 
Gape  wide,  the  maxillary  in  the  adult  inordinately  developed,  i)roloiip:ed 
backward  to  the  base  of  the  pectorals;  its  posterior  part  a  cartilagiDoiis 
expansion,  connected  to  an  expansion  of  the  skin  of  the  lower  jaw, 
thus  forming  a  channel  backward  from  the  mouth,  almost  exactly  as 
in  the  Blennioid  genus  Neoclhius  and  the  Trachinoid  geuus  Oinnihh}- 
nathuH.  Teeth  small,  even,  in  broad  bands.  Dorsal  fins  2,  the  second 
high,  the  liist  of  G  very  weak  spines,  none  of  which  are  exserted;  cau- 
dal rounded;  pectorals  large;  isthmus  broad.  Singular  little  fishes 
in  brackish  waters,  burrowing  in  the  mud. 

(Dediojitod  to  Tlujoilon'  Gill.) 

990.  G.  mirabilis  Cooper.— .l/Mrf-/>»/r. 

Dull  olive,  very  finely  marbled  with  darker;  sides  of  head  and  max- 
illary finely  punctate;  fins  olive;  belly  and  ventrals  yellowish.  Bo4ly 
rather  stout,  soniew^hat  compressed.  Eyes  small,  high,  anterior;  max- 
illary in  the  adult  reaching  past  base  of  i)ectorals,  proi>ortionately 
smaller  in  the  young;  in  the  very  young  the  bone  is  scarcely  larmier 
than  in  other  Gobies.  Scales  very  small,  smooth;  belly  and  head  naked, 
showing  prominent  veinings;  dorsal  spines  very  weak.  Head  3^;  depth 
^)  maxillary,  in  adult,  3.     D.  yi-13;  A.  1, 10.     L.  6  inches.    PMille 
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coast  of  United  States,  extremely  abundant  southward.  It  lives  in 
shallow  creeks  and  lagoons,  whei'e  it  fills  the  bottoms  with  holes  and 
tannels. 

(Cooper,  Proc.  Cal.  Acad.  Nat.  Set.  1803,  111.) 

84Y.— L.EPIDOOOBIUS  Gill. 
( Cijclogobius  Steindacbner. ) 
(Gill,  Ann.  Lyo.  Nat.  Hist.  N.  Y.  1KV9,  14:  type  Gobius  gracilU  Grd.) 

Scales  small,  cycloid;  dorsal  spines  7  or  8;  otherwise  essentially  as 
ixi  OohitLS,    Pacific  Ocean.    (^£;r{/yr/?,  scaly;  OoMus.)- 

A.  HeadRcaly.    (Lepidogohius,) 

991.  L..  gracilis  (Grd.)  GiU. 

Very  pale  olive,  with  roundish  blotches  of  rusty  red  on  back  and 
sides;  vertical  fins  mottled  with  reddish;  distal  half  of  all  fins  and 
under  side  of  head  blackish,  especially  in  the  males.  Body  elongate, 
long  and  low,  little  compressed,  covered  with  thin,  smooth,  half-im- 
bedded scales.  Head  scaly  above  and  on  cheeks  and  opercles;  mouth 
oblique;  jaws  equal;  maxillary  extending  to  below  middle  of  eye. 
Teeth  in  rather  broad  bands,  the  outer  teeth  enlarged,  especially  in 
upper  jaw;  outer  teeth  in  lower  jaw  somewhat  movable.  Eyes  large, 
placed  high,  the  interocular  space  very  narrow;  opercle  adnate  to  scapu- 
lar arch  from  upper  edge  of  ];)ectoral  upward.  Fins  rather  high,  the 
dorsal  spines  slender,  flexible  and  exserted  at  tip;  pectorals  short,  not 
reaching  so  far  as  tips  of  ventrals;  ventrals  inserted  slightly  behind 
axil  of  pectorals;  basal  sheath  of  ventrals  large.  Head  4;  depth  Gh 
D.  VII-18;  A.  15.  L.  5  inches.  Pacific  coast  of  United  States;  com- 
mon northward,  in  rather  deep  water. 

(Gobius  gracilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 134,  not  of  Jenyns:  Gobius 
UpiduH  Girard,  U.  S.  Pac.  R.  R.  Surv.  FUb.  127:  Gobius  lepidits  GUuther,  iii,  78.) 

aa.  Head  naked.     (Eucyclogobius*  Gill.) 

992.  L..  newberryi  (Grd.)  GUI. 

Olivaceous,  mottled  with  darker;  spinous  dorsal  and  anal  tipped  with 
dusky;  second  dorsal  and  caudal  checkered;  pectorals  transparent; 
bead  with  some  dusky  markings.     Body  short,  chubby,   little  con)- 


•Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1832,  330:    type  Gobius  newberryi  Gnl.     "The 

genus  Eucifclogobius   in  very  distinct    from  LepidogobiuSj  differing   ej)p<^cially  in  the 

rohiist,  Aubfusifonn  body,  the  size  and  position  of  the  eyes,  wider  forehead,  shape  of 

JawSy  aDd  especially  the  position  of  the  ventral  fins.''    (pill)  Proc.  Acad.  Nat.  Sci. 

m,  1003,  264.)    {ev,  well;  xvxXo^f  cycloid;  Gobius,) 
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pressed.  Head  large,  rounded  above,  the  snout  broad.  Modth  large, 
oblique,  the  lower  jaw  somewhat  projecting ;  maxillary  extending  to 
considerably  beyond  the  posterior  margin  of  the  small  eye.  Teeth 
rather  strong,  in  narrow  bands,  the  outer  row  larger;  outer  teeth  of 
lower  jaw^  somewhat  movable.  Opercle  adnate  to  scapular  arch  from 
upper  edge  of  pectoral  upwards.  Scales  very  small,  cycloid.  Head 
naked.  Fins  moderate;  dorsal  sprues  very  slender,  not  filamentooR, 
lower  than  the  soft  rays;  caudal  tniucate,  about  as  long  as  iiectoraUi, 
and  considerably  shorter  than  head;  ventrals  inserted  under  lower  an- 
terior edge  of  pectorals.  Head  3J;  depth  4J.  D.  Vir£-12;  A.  11;  Lat 
1.  about  GO.    L.  2^  inches.    Coast  of  California;  rare. 

{Ch»h\u8  mwhcrrii  Giranl,  Proc.  Acad.  Nat.  Sci.  Pltila.  la'k},  136:  GoMm  M«lmii 
GUuthcr,  iii,  72:  Eacyclogobim  newherrii  Gill,  Proc.  Acad.  Nat.  ScL  Phila.  Ie63^8l&) 

848.-<}OBIOSO:?IA  Girard. 

(Girard,   Proc.  Acad.    Nat.   Sci.   Pbila.  1858,  1(19:    tyi)6  GohiuB  alepidoU$  Bkwh  A 
Schneider. ) 

This  genus  difters  from  Gobius  mainly  in  the  entire  absence  of  scakSi 
The  teeth  are  in  several  series,  the  outer  row  enlarged,  and  there  an 
no  canines.    Dorsal  spines  usually  7.    (Gobius:  qatfiay  body.) 

993.  O.  a3epidotnm  (BI.  &  Sclin.)  Girard. 

Olive  brown,  with  7  or  8  paler  transverse  bars;  fins  dark  brown; 
caudal  with  2  or  3  curved  bars.  Body  elongate,  little  compressed 
Head  somewhat  flattened  above;  month  rather  small;  maxillary  ex- 
tending nearly  to  opposite  middle  of  orbit.  Caudal  fin  pointeil.  Head 
3J ;  depth  about  5.J.  D.  yiI-14;  A.  1 1.  South  Atlantic  coast  of  United 
States. 

{Gobius  ah'judotufi  BI.  &  Schu.  547,  1801;  Giiutlier,  iii,  85:  GoWm«  6o»eii  C. &  V. xii, 

IK). ) 

991.  O.  inolostum  Girard. 

Dusky  brown;  fins  with  l)lackish  streaks.  Head  large,  depressed; 
snout  rounded ;  jaws  even ;  maxillary  scarcely  reaching  pupil.  Caadal 
fin  rouudcMl,  shorter  than  head;  anal  shorter  than  second  dorsal;  ven- 
trals small,  not  reaching  vent;  pectorals  broad,  reaching  beyond  the 
ventrals;  dor.sals  contiguous;  isthmus  very  wide.  Body  short  and 
chubby.  Head  3];  depth  4.}.  1).  V1I-1l>;  A.  12;  P.  16.  {GtrartL) 
Coast  of  Texas;  ascending  streams,  said  to  have  l>een  once  taken  at 
the  Falls  of  the  Ohio. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Pbila.  185S,  169;  GUuther,  iii,  QQS.) 
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349.— TYPHIX>OOBIUS  Steindachner. 
(Othonopa  Rosa  Smith.) 
Steindachner,  Ichtb.  Bcitrage,  viii,  142,  1879:  type  T.  califamiemn$  Steind.) 

Body  moderately  elongate,  com])ressed,  covered  with  loose,  smooth, 
laked  skin.  Head  large,  depressed,  with  tumid  cheeks.  Mouth  large, 
•/he  maxillary  reaching  to  beyond  the  orbit;  jaws  equal,  each  with  a 
larrow  baud  of  villiform  teeth,  the  outer  teeth  slightly  enlarged;  lower 
law  capable  of  little  motion;  snout  rounded;  no  cirri.  Eyes  very  small, 
imperfect,  covered  by  skin.  Fins  low;  first  dorsal  of  2  flexible  spines; 
second  dorsal  moderate;  anal  very  short;  caudal  rounded;  ventral  disk 
18  in  Oohius.  Gill-openiug«  rather  narrow.  One  species  known.  (rov^>l<>T, 
blind;  ffobius,) 

M5.  T.  californlensis  Steind. 

Bright  pellucid  pink  in  life,  the  ui)per  parts  somewhat  Speckled;'  top 
>f  bead  with  slight  wrinkles  of  skin.  Insertion  of  first  dorsal  midway 
t)etween  snout  and  base  of  caudal ;  insertion  of  anal  opjwsite  fifth  my 
>f  soft  dorsal;  pectorals  as  long  as  caudal,  extending  beyond  ventrals 
:o  first  dorsal;  fin  rays  covered  by  loose  skin.  Eyes  visible  in  life  as 
imall  dark  specks,  disappearing  in  alcohol.  Head  Sj;  depth  5.  D. 
[I-ll;  A.  7;  P.  16.  L.  3  inches.  San  Diego,  Cal.;  burrowing  in  sand 
imong  rocks. 

(Steiudaclmcr,  Ichth.  Beitr.  viii,  142, 1879 :  Othonops  eos  Rosa  Smith,  Proc.  U^  S.  Nat. 
If  OB.  1881,  19.) 

350.— TYIVT1L.ASTES  Gtiuther. 

GOnther,  Proc.  Zool.  Soc.  London,  18G2, 194 :  type  AmhlyopuB  aagitia  Gttnther.) 

Body  elongate,  compressed,  covered  with  small,  imbricate,  cycloid 
icales.  Head  elongate,  quadrangular.  Mouth  wide,  oblique,  the  lower 
aw  projecting;  teeth  small,  in  single  series,  none  on  vomer  or  palatines. 
S^'es  very  small,  or  nidimentary.  Dorsal  fin  single,  continuous,  about 
\  of  its  anterior  rays  simple;  caudal  fin  pointed,  more  or  less  joined  to 
,he  dorsal  and  anal;  ventral  fins  united.  Air  bladder  very  small  or 
ibsent.  No  pseudobranchiae.  Vertebnc  11  +  20.  Pacific  Ocean. 
rwvTAa<rnjc,  a  mud-dabbler.) 

196.  T.  saRitta  Giinther. 

Grayish,  sides  and  below  silver^' ;  an  ovate  gray  spot  before  each 
iorsal  ray;  caudal  gray.  Body  and  head  elongate,  compressed,  the 
ength  of  the  latter  two-thirds  the  distance  between  the  base  of  the 
tral  and  the  vent.    Maxillary  reaching  to  behind  eye ;  teeth  sub- 
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horizontal,  very  small.  Scales  becoming  larger  posteriorly.  Cauhl 
arrow-shaped,  about  one-fourth  length  of  rest  of  body;  i)ectoral  as  long 
as  ventral,  half  as  long  as  head.  Head  5f  (7  in  total  with  caudal); 
depth  9f  (12  with  caudal).  D.  VI,  21;  A.  I,  20.  L.  9 J  inche8.  "Call- 
fornia."    {Oilnther,) 

(Amblyopua  (Ttfntlastes)  %agUta  Giluther,  Proc.  ZooL  Soc.  Lond.  1862,  193.) 


Family  CV.— CHIRID^.* 

{The  CUroid8.) 

Gottoid  fishes,  with  the  body  elongate,  covered  with  small  scales, 
which  are  either  ctenoid  or  cycloid ;  head  more  or  less  conical,  scaly, 
without  armature  above;  preopercle  sometimes  armed;  top  of  htrtid 
without  spinous  ridges,  but  usually  with  dermal  flaps;  a  bony  stay 
across  the  cheeks  from  the  suborbital.  Mouth  large  or  small,  with 
teeth  on  jaws,  and  usually  on  vomer  and  palatines;  teeth  varioQ«. 
Gills  4,  a  considerable  slit  behind  the  fourth;  gill-membranes  free  or 
variously  attached.  Branchiostegals  6  or  7.  Pseudobranchise  present 
Dorsal  fin  elongate,  continuous  or  divided,  the  anterior  half  or  more 
composed  of  spines;  anal  fin  elongate,  with  or  without  spines;  ventrals 
I,  5;  some  or  all  of  the  soft  ra^^s  branched.  Pyloric  coeca  few  or  many. 
Lateral  line  present;  sometimes  several  lateral  lines.  Carnivorous 
fishes  of  the  North  Pa<jific.    Genera,  8  or  9  known;  species  Jilwut  15. 

{TrigUdw.,  group  HderoUpidina  GUiither,  ii,  1)0-9,*):  goncra  Chirus,  Ojthiodon^  Jfjram- 
TOM«,  and  Zaniolepis.) 

a.  Lateral  lines  4  or  more  on  <^acli  side;  anal  ai)ines  obsolete;  month  moderate;  jaws 

with  an  outer  series  of  stroujLcer  teeth,  but  no  canines.     {Chirina:) 
h.  Gill-meuibraues  broadly  united,  free  from  the  isthmus;  scales  mostly  ctenoid. 

UkxagrammI'S,  'Xy\, 
aa.  Lateral  line  single  on  each  side. 

d.  Gill-membranes  free  from  the  isthmus;  preopercle  armed. 

e.  Anal   spines  obsolete;   scales  cycloid:    mouth   large,  with   strong  canines. 

{(>phiodonihi(r) Opiiioi>ox,  35:2. 

ee.  Anal  spines  3,  strong;  scales  ctenoid;  month  small,  without  canines. 


*Th'.»  Chirida%  Svorpwnido'j  Cotiidir,  Affonidn-,  TrigUdw,  LiparididcCj  and  Ct/c1opfrrid(r 
from  a  closely-related  series  (ra^iy>/<r(ic//),  and  are  distinguished  from  all  the  other 
Aainthopteri  by  the  i)resenee  of  the  suborbital  stay.  Different  writers  have  widely 
separated  some  of  the  members  of  this  group  from  the  others,  but  the  relations  of 
each,  espt^cially  of  the  Scorp(rnida\  Jgonida\  and  Liparididcn^  with  the  CoiUda  are  so 
close  that  it  is  dillicult  to  draw  satisfactory  boundary  lines. 
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/.  Gill- membranes  scarcely  anited;  spinous  dorsal  greatly  elevated  in  front; 

scales  very  longh.    {Zaniolepituxi) Z aniolepis,  353. 

ff»  Gill-membranes  broadly  united;  dorsal  spines  low,  stiff;   head  pointed. 

{Oxylebiinas) Oxylebius,  354. 

Qill-membranes  united  to  the  narrow  isthmus;   preopercle  unarmed;   anal 
spines  weak  or  obsolete. 
g.  Dorsal  fins  connected.    {Agrammino!,) 
A.  Anal*  comparatively  short,  its  rays  about  12;  palatine  teeth  present. 

Mykiolepis,  355. 

gg*  Dorsal  fins  widely  separated;  body  and  head  rather  slender.    {Anoplo- 

pominw) Anoplopoma,  356. 

Sdl.-HEXAGRAMIflUSt  StoUer. 

BocJc'trout, 

(CAtnw  Steller:  Xodrox  Pallas:  Aoantholebius  Gill:  Chiropns  Qirard.) 
(Steller;  Tilesius,  Act.  Acad.  Petroi>ol.  ii,  335, 1810:  type  Hezagrammus  asper  Steller.) 

Body  oblong,  somewhat  compressed.  Head  subconical,  blunt  in 
profile.  Mouth  rather  small,  horizontal;  jaws  with  bands  of  moderate- 
siced,  conical  teeth,  the  outer  row  enlarged;  teeth  on  vomer,  and  usu- 
ally a  small  patch  on  the  palatines;   preopercle  unarmed;  a  fringed 

*  Anal  rays  about  20  in  AgrammuB  schlegeli^  a  Japanese  species. 

tTbe  following  species  from  the  coast  of  Kamtschatka,  related  to  Hexagrammu8y 
hmve  been  made  the  types  of  distinct  genera.  These  genera  may  be  valid,  if  the 
ohaiacters  assigned  are  correct,  which  is  doubtful : 

GRAMMATOPLEURUS  Gill. 

(Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1661,  166:  typo  Ldbrax  lagocephalus  Pallas. 

Distinguished  from  Rexagrammus  by  the  cycloid  scales,  {ypamnrj^  line;  TtXevpoVf 
side.) 

G.  lagooephalns  (Pallas)  Gill. 

Five  lateral  lines;  mouth  rather  small;  color  golden-brown.  D.  XX-24;  A.  22. 
Knrile  Islands. 

(Labrax  lagocephalus  Pallas,  M^m.  Acad.  Petorsb.  ii,  .384,  1810:  Chirm  lagocephalM 
Gtinther,  ii,  92.) 

*    0CT0GRAMMU8  Bleeker. 

(Bleeker,  Versl.  At.  Amst.  vi,  1370:    type  Ldbrax  octogrammus  Pallas  =  Octo^rammtM 
pallasi  Bleeker.) 

Distinguished  from  Hexagrammu$  by  the  union  of  the  gill-membranes  to  the  isth- 
miis(f).    (oxTOf  eight;  ypajujuT;,  line.) 

O.  palUui  Bleeker. 

Olivaceous;  back  and  sides  spotted;  belly  yellow;  i)ectorals  hyaline;  ventrals 
blaek  at  tip:  four  lateral  lines;  mouth  moderate;  scales  strongly  ctenoid;  body 
eloogttle;  dorsal  deeply  notched.  "Flabella  branchio  stega  divisa."  D.  XIX;  A. 
WL    Kimitchatka  and  Aleutian  Islands. 

^Tnhmm  ^etogrammut  Pallas,  1.  c.  303:  Chiru$  octogrammfu  Giinther,  ii,  92;  Bleeker, 
^BmagrammMi  decagrammtui) 

•  KatMii8.lSro.16 11 
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supraorbital  cirras.  Gill-membranes  broadly  connected,  free  6om  tte 
isthmus;  gillrakers  shorty  tnbercle-Iike.  Scales  small,  mostly ctencM. 
Head  more  or  less  scaly,  without  spines.  Lateral'  lines  nsaally  5  on 
e.ach  side.  Dorsal  fin  long,  sometimes  with  a  deep  emarginatioQ  be- 
tween the  spines  and  the  soft  rays;  dorsal  spines  slender,  1^22  in 
number;  anal  fin  elongate,  with  a  single  radimentary  spine;  ray^of 
pectorals  and  anal  exserted  and  almost  simple;  pectoral  roanded,  with 
broad,  procurrent  base,  the  rays  thick;  ventrals  well  developed,  placed 
at  a  considerable  distance  behind  the  root  of  the  pectorals;  caadal  sub- 
truncate.  Branchiostegals  6.  Pyloric  coeca  numerous  (about  13).  Xo 
air-bladder.  Species  of  rather  large  size  and  bright  coloration;  abun- 
dant in  the  North  Pacific,    (fc,  six;  yp^f^Mi  line.) 

a.  Dorsal  im  oontinaoQS)  or  bat  slightly  emarginate.    {PlewrogrammuB*  Gill.) 

99Y.  H.  monopterygius  (PaUas)  J.  &  0. 

Dark  olive  above,  yellowish  below,  the  color  of  the  back  forming  sev- 
eral broad  cross-bars  on  the  sides;  fins  dusky,  nearly  plain;  the  pec- 
toral with  blackish  margin ;  ventrals  blackish. .  Body  rather  stout,  little 
compressed.  Mouth  moderate,  the  maxillary  extending  to  below  the 
front  of  the  large  eye.  Teeth  in  the  jaws  in  bands,  the  outer  series 
somewhat  enlarged  and  recurved;  teeth  on  vomer,  and  a  few  asperi- 
ties on  the  palatines.  Supraocular  cirri  small.  Cheeks  partly  naked; 
opercles  well  scaled;  scales  small,  all  rough.  Five  lateral  lines,  the 
fourth  of  these  ceasing  on  the  belly.  Dorsal  fin  high  and  continuous; 
pectoral  rather  large;  ventrals  long,  inserted  behind  the  pectorals  at 
a  distance  of  twice  the  diameter  of  the  eye.  Head  4J;  depth  4.  D. 
XX 1-25;  A.  24.    Coast  of  Alaska;  not  rare. 

{Lahrax  monoplerygius  Pallas,  M6m.  Ac.  Sci.  Petersb.  ii,  391,  1810,  and  in  Zoogr. 
Rosso- Asiat.  iii,  281:  Chirus  monopterygina  GUnther,  ii,  92.) 

99§.  H.  ordlnatus  (Cope)  J.  &  G. 

"Dorsal  fins  not  very  elevated,  continuous,  but  with  a  slight  depres- 
sion at  the  i)oint  of  union  of  the  two;  a  dentate  flap  above  each  ej'e; 
lateral  lines  of  pores  5,  only  three  of  which  extend  to  the  basis  of  the 
caudal  fin,  viz,  the  second,  third,  and  fifth;  the  first  extends  to  opposite 
the  middle  of  the  second  dorsal;  the  fourth  commences  below  and  in 
front  of  tlie  basis  of  the  pectoral,  and  extends  to  a  i>oint  a  little  behind 
that  measured  by  the  extremity  of  that  fin ;  the  inferior  series  of  oppo- 
site sides  converge  and  unite  a  little  behind  the  basis  of  the  veDtrala 

*GU1,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  type 
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ioto  a  single  median  line,  which  extends  to  the  branchiostegal  fold. 
P.adii  Br.  VI;  D.  XIX-25;  C.  17,  the  interspaces  scaled;  the  margin 
nearly  truncate;  A.  26;  V.  I,  5;  P.  18.  Head  scaled  above  and  on 
sides,  except  on  interoperculam  and  muzzle.  Scales  ctenoid,  1^94-34. 
The  scales  are  elongate,  and  nearly  truncate  distally;  on  the  sides  they 
.are  in  oblique  series,  but  near  the  dorsal  fin  from  3-5  rows  exhibit 
scales  superposed  vertically.  General  color  pale-orange,  with  ill- 
defined  blackish  shade  on  the  sides,  and  7  quadrate-blackish  spots  at 
the  base  of  the  dorsal  fin;  below,  bright  yellow;  dorsal  and  caudal  fin 
yellowish  at  base,  margins  with  a  broad  blackish  band;  3  black  spots 
on  the  middle  of  the  first,  and  4  on  the  middle  of  the  second  dorsal  fin ; 
anal  yellow,  with  7  blackish  blotches  extending  anteriorly  across  the 
rays;  pectoral  yellow,  with  brown  spots  on  the  rays  and  a  black  one  at 
the  base  in  &ont;  eye  with  5  blackish  radii,  diverging,  two  anteriorly, 
one  upwarjl  and  backward,  one  backward,  and  one  downward  and  back- 
ward. Total  length  14  inches;  length  of  head  entering  it  4.33  times; 
depth  of  body  4  times  in  the  same;  eye  5  times  in  head^  1.66  times  in 
mnzzle,  and  1.25  times  in  interorbital  width."   Coast  of  Alaska.    {Cope.) 

{ChiruM  ordinate  Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873.) 

4ia  Dorsal  fin  with  tho  spines  separated  from  the  soft  rays  by  a  deep  notch.    (Hexa- 
grammuB. ) 
b.  Checks  partly  naked. 

c.  Scales  all  strongly  ctenoid. 

01MI»  II.  asper  Steller. 

Light  or  dark  greenish,  much  mottled  with  blackish,  rustyred,  and 
light  blue,  the  dark  color  in  the  form  of  fine  marblings,  the  reddish  in 
the  form  of  broad  washes,  and  the  bluish  as  roundish  spots;  two  light- 
bluish  bands  downward  and  forward  from  eye,  separated  by  a  black- 
edged  brown  area;  a  whitish  streak  and  various  reticulate  markings 
on  cheeks  and  opercles;  pectorals  and  dorsal  mottled  with  brown  spots; 
a  dark  humeral  spot,  distinct  in  the  young;  lower  fins  black  in  the 
male,  pale  in  the  female;  flesh  often  tinged  with  green.  Form  rather 
Blender.  Maxillary  reaching  past  front  of  eye,  about  to  pupil.  No 
teeth  on  palatines.  Scales  all  strongly  ctenoid,  except  on  sides  of 
head;  region  about  suborbital  stay  and  lower  part  of  the  opercles 
naked  or  nearly  so;  lower  part  of  cheeks  scaled  in  varying  degree, 
generally  more  naked  in  large  examples.  A  lateral  line  flrom  occipnt 
dose  to  dorsal  fin,  ceasing  near  middle  of  spinous  dorsal;  one  from 
occiput  along  back  to  base  of  caudal;  one  from  angle  of  opercle  to 
middle  of  base  of  caudal;  one  flrom  just  below  the  pectoral  fka^  unda- 
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lating  along  the  sides  of  the  abdoio^n,  ceasing  in  front  of  tips  of  Ten- 
trals;  one  beginning  on  the  median  line  of  the  breast,  forking  near 
the  middle  of  the  ventrals,  the  branches  going  straight  to  the  lower 
part  of  the  tail.    Dorsal  high,  less  deeply  emarginate  than  in  the  fol- 
lowing species;  the  spines  high;  caudal  slightly  emarginate;  sapi»x^ 
ular  tentacles  moderate,  about  as  long  as  pupil;  sexes  not  very  dis- 
similar.     Head  3|;  depth  4^.      D.  XXII-I,  20;  A,  23;    Lat.  1.  110. 
Alaska,  south  to  San  Francisco  and  Japan;  abundant. 

(Steller,  MSS.  Tilesios,  Act.  Acad.  Petrop.  ii,  340, 1810:  Labrax  h^xafframmu9  Psllas, 
ZoogT.  Rosso-Asiat.  iii,  S84,  1811 :  Chirus  hexagrammua  Gtinther,  ii,  91:  CkiropM  9^^' 
lo8V8  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish.  45,  based  on  a  specimen  with  some  of  the 
soft  rays  of  the  dorsal  broken,  resembling  spines:  Chiriu  nebulonu  Gtinther,  ii,  93: 
Aoanthohbius  nebulosus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861,  166:  CkinufJfignmmMt 
Cope,  Proc.  Amer.  Phil.  Soc.  Phila.  1873:  Hexagrammua  9caber  Bean,  Proc.  U.  8w  Kit 
Mus.  1881, 154 ;  based  on  very  yonng  specimens,  showing  a  rodimentary  additionil 
lateral  line  along  middle  of  side.) 

cc.  Scales  mostly  cycloid  posteriorly ;  dorsal  very  deeply  emarginate.       • 

lOOO.  H.  SQpercillosus  (Pallas)  J.  &  G. 

Blackish-green,  varying  to  dark  brown  and  cherry-red,  the  coloration 
and  pattern  extremely  variable;  sides  usually  with  round  pale  spots, 
which  are  generally  cherry-red,'  especially  in  the  adult,  but  which  are 
sometimes  nearly  white  and  often  obsolete;  belly  mostly  reddish; 
pectorals  greenish  or  red,  usually  with  2  or  3  dusky  crescent-shaped 
cross-bands  at  base,  the  outer  portion  often  i)lum-color;  fins  mostly 
greenish  or  red,  variegated;  lower  fins  mostly  dusky;  flesh,  and  all 
membranes,  livid  green,  especially  in  the  a<lult;  stomach  and  intes- 
tines of  a  livid  green.  Body  rather  robust.  Orbital  tentacle  much 
larger  than  in  other  species,  its  length  g  the  diameter  of  the  eye.  A 
few  teeth  on  front  of  palatines.  Skin  covering  suborbital  stay  nake<l; 
cheeks  otherwise  scaly.  Scales  ctenoid  on  body  anteriorly,  becoming 
nearly  smooth  behind  and  on  head.  Lateral  lines  5;  one  on  the  middle 
line  from  the  nape,  forking,  and  extending  on  each  side  nearly  to  end 
of  second  dorsal;  the  second  to  the  upiwr  edge  of  the  caudal;  one  to 
the  middle  line  of  the  tail;  one  from  throat  to  about  middle  of  anal; 
and  one  on  the  middle  line  of  the  belly,  lorking  behind  the  ventrals, 
and  extending  on  each  side  to  the  tail.  Dorsiil  deeply  emarginate. 
Caudal  truncate  or  slightly  rounded;  pectorals  large.  Sexes  simihir. 
Head  4;  depth  3 J.  D.  XX-23;  A.  2l>;  Lat.  1.  107.  L,  18  inches. 
Alaska  to  Monterey;  not  rare. 

(Labrax  auperdliosua  Pallas,  Mem.  Acad.  Petcrsb.  ii,  38S,  1310,  and  in  Zoogr.  Ro890- 
Asiat.  m,279:  Chiru$  pictiui  Girard.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  13S:  CkirwftU 
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pietuM  Grd.  U.  8.  Pac.  R.  R.  Sarv.  Fish.  43:  ChiruapietuB  Ottnther,  it,  93:  Chiruspiciua 
Ijockington,  Proo.  U.  S.  Nat.  Mus.  1880,  54:  Chime  baliaa  Cope,  Proc.  Amer.  Phil.  Soc. 
1873.) 

hb.  Cheeks  wholly  scaled;  scales  all  ctenoid. 

1.001*  H*  decairrammus  (Pallas)  J.  &  G. — Rock  Trout;  Boregat;  BodUron, 

Males  clear  browniah-olive  of  varying  shade,  often  tinged  with  blaish 
or  coppery  and  vaguely  blotched;  oft^n  with  small  blue  sjwts;  head 
and  anterior  part  of  body  with  rather  large  sky-blue  spots,  each  sur- 
rounded by  a  rusty  ring,  these  smaller  and  more  numerous  on  the  top 
of  the  head;  lips  with  bluish  spots;  upper  fins  brown,  mottled;  ven- 
trsds  and  anal  dusky-bluish;  pectorals  dark,  both  rays  and  membranes 
croBsed  by  sharply-defined  whitish  reticulations,  so  that  the  fins  appear 
to  he  profusely  spotted  with  white.  Females  brownish,  somewhat  tinged 
with  reddish,  closely  covered  with  round  spots  of  a  reddish-brown ;  these 
spots  usually  quite  small  and  uniform  over  the  whole  back  and  sides; 
dorsal  fin  spotted  on  the  scaly  part,  the  fins  otherwise  plain  reddish  or 
bluish,  the  ventrals  usually  dusky;  pectorals  light  orange^  witJiout  mark- 
ings. Other  females  (^^maculoseriattis^)  have  the  ground  color  slaty- 
blue,  with  rows  of  round  orange  spots  considerably  larger  than  usual, 
and  becoming  vermiculations  on  the  head;  dorsal  fin  oratic^e,  clouded  at 
base  with  blue;  soft  dorsal  edged  with  bluish;  pectorals  plain  orange; 
belly  white.  Body  elevated  at  the  shoulders,  descending  rather  steeply 
at  the  nape.  Maxillary  not  reaching  middle  of  eye;  a  very  few  teeth 
on  fh>nt  of  palatines;  supraocular  flap  smaller  than  in  other  species, 
shorter  than  pupil.  Checks  and  opercles  entirely  scaled;  scales  on  the 
body  all  strongly  ctenoid.  Uppermost  lateral  line  forking  on  the  nape, 
the  branches  running  to  opposite  the  middle  of  the  second  dorsal;  the 
second  lateral  line  to  upper  edge  of  tail;  the  third  to  middle  of  tail; 
the  fourth  to  a  little  beyond  the  middle  of  anal;  the  fifth  to  lower  edge 
of  tail;  the  fourth  beginning  near  the  lower  edge  of  the  pectorals  and 
undulating  opposite  the  ventrals,  the  lowermost  on  each  side  joining 
just  in  front  of  the  vent,  and  proceeding  on  the  median  line  to  the 
middle  of  the  breast.  Dorsals  high,  scarcely  connected;  pectorals  and 
ventrals  large;  caudal  slightly  emarginate.  Head  4^;  depth  4.  D. 
XXr-24;  A.  1,  23;  Lat.  1. 112.  L.  18  inches.  North  Pacific;  abundant 
from  toint  Concepcion  to  Alaska. 

{Labrax  deoagrammus  Pallas,  M^m.  Acad.  Petersb.  1810,  ii,  386,  $,  and  in  Zoogr. 
KoH0O-Asiat.  iii,  '^78:  Chirus  deco^rammtw  Giinther,  ii,  92:  Chiru$ guttatns  Qirard,  Proc. 
Acad.  Nat.  Sci.  Phila.  1854,  132:  ChiropeU  guttatue  Grd.  U.  8.  Pac.  R.  R.  8urv.  Fish. 
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44:  Chiropsis  conatellatus  Girard,U.  S.  Pac.  R.  R.  Surv.  Fish.  42,  ^:  ChiruB  coniUtttiUit 
GUutlierii,  92:  Ckinut  guttatus,  oonsiellatus,  and  maculoseriatuB  LockingtoD,  Proc  U.  8. 
Nat.  Mas.  1880,  ill,  53-55:  Grystes  lineatu8  ( <^)  Ayres,  Proc.  Acad.  Nat.  8ci.  i,  9, 1354: 
ILabrax  octogrammus  Pallas,  Zoogr.  Rosso- Asiat.  283,  $.) 

859.-OPHIODON  Girard. 
(Oplopama  Girard.) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phiia.  1854,  133:  type  Ophiodan  elangatut  Girard.) 

Body  elongate,  low,  little  compressed.  Head  long,  rather  x>ointed, 
its  surface  scaleless.  Mouth  terminal,  very  large.  Jaws  with  very 
strong,  sharp,  unequal  teeth,  some  of  them  canine-like;  long  series  of 
cardiform  teeth  on  vomer  and  palatines.  Gill-openings  very  wide,  the 
membranes  not  united,  free  from  the  isthmus.  Preopercle  with  a  few 
bluntish  spines;  a  dermal  flap  above  the  eye.  Scales  very  small,  be- 
coming smooth  with  age.  Lateral  line  single,  continuous.  Dorsal  fin 
long,  deeply  notched,  the  spines  about  i'4  in  number,  slender  and  flex- 
ible, the  middle  ones  highest;  anal  fin  long,  without  distinct  spines; 
ventrals,  I,  5,  inserted  somewhat  behind  pectorals;  i)ectoral  fin  broad. 
Pyloric  coeca  very  numerous.  Gillrakers  tubercle-like.  Species  of  large 
size ;  among  the  largest  of  the  cottiform  fishes,   {otfuqj  snake ;  oJwv,  tooth.) 

1009.  O.  el^gatUS  Grd,—CuUu8  Cod;  Blue  Cod;  Buffalo  Cod;  Ling, 

Dark  brown  above,  much  mottled ;  dorsal  fin  and  whole  upper  part 
of  body  covered  with  small  rusty  brown  spots  of  varj'ing  size  and  hue; 
lower  parts  of  body  of  a  livid  bluish  ^roon,  especially,  in  the  adult,  the 
flesh  and  all  membranes  tiu^d  with  green;  ground  color  often  bluish 
or  reddish  tinged;  young  sometimes  bright  green;  fins  dusky,  mottled, 
the  dorsal  and  caudal  with  a  very  narrow,  pale  edging,  llead  large, 
the  snout  sharp,  conic.  Mouth  very  large,  the  lower  jaw  prominent; 
maxillary  rea^'hing  beyond  orbit;  each  jaw  with  a  series  of  large 
pointed  teeth,  bent  inward  and  immovable;  front  of  upi)er  jaw  with 
2-4  larger  canines;  outside  of  the  series  of  large  teeth  each  jaw  has 
numerous  small,  sharp  teeth;  vomer  and  palatines  with  a  single  row  of 
canines;  supraorbital  tentacle  much  shorter  than  pupil.  Dorsal  fin  be- 
ginning above  preopercle,  the  fin  very  deeply  notched,  the  highest  spines 
nearly  one-third  length  of  head;  caudal  emarginate.  Head  3J;  depth 
5.  D.  XXV-21 ;  A.  22.  L.  40  inches.  Pacific  coast,  Alaska  to  Santa 
Barbara;  very  abundant,  reaching  a  weight  of  30-40  pounds,  being  one 
of  the  most  important  food-fishes  on  the  coast. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  la^,  133;  Girard,  U.  8.  Pac.  R.  R.  Snrv.  Fish. 
48;  Giinther,  ii,  94:  OpJopoma  pantherina  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  IttC, 
135;  and  in  U.  S.  Pao.  B.  R.  Sorv.  Fish.  4C:  Ophiodon  pantkeri»U9  Ollntlieri  ii,  98.) 
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858.— ZANIOLEPIS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202:  type  ZaniolcpU  laiipinnis  Ord.) 

Body  elongate,  little  compressed,  tapering  from  the  nape  to  the  long 
and  slender  tail.  Head  short,  conical,  the  profile  decurved.  Mouth 
rather  small,  low,  terminal,  horizontal;  cardiform  teeth  on  the  jaws, 
vomer,  and  palatines;  no  supraorbital  cirri;  preopercle  with  spines. 
Oill-membraues  not  united,  free  from  the  isthmus;  gill-rakers  tubercle- 
like. Scales  small,  imbricated,  extremely  roughly  ctenoid.  Lateral  line 
single,  continuous.  Dorsal  fin  with  about  21  spines;  some  of  the  ante- 
rior spines  greatly  elevated;  a  deep  notch  between  the  spines  and  soft 
rays;  anal  fin  very  long,  with  3  spines,  the  second  of  which  is  longest; 
ventrals  I,  5,  long,  inserted  a  little  behind  pectorals;  pectorals  mod- 
erate. Pyloric  coeca  few  (6  or  6).  North  Pacific,  in  deep  water,  {^avtovj 
a  comb  or  card ;  Xe^ttby  scale;  hence  more  correctly  spelled  with  an  initial 
X.)  t 

1003.  Z.  latiplnnls  Grd. 

Olivaceous,  the  body  and  upper  fins  spotted  with  rusty  brown;  the 
vertical  fins  marked  with  blackish ;  a  black  streak  before  eye ;  subor- 
bital bluish  silvery.  Body  elongate,  fusiform,  scarcely  compressed,  the 
dorsal  outline  rising  rather  steeply.  Mouth  small,  horizontal,  low,  the 
maxillary  reaching  nearly  to  the  middle  of  the  eye;  the  i>remaxillary 
entirely  below  the  eye.  Eye  very  large,  longer  than  snout,  3J  in  head ; 
preorbital  wide,  partly  covering  the  sc^ly  maxillary;  interocular  space 
rather  narrow,  somewhat  concave;  nasal  sx)ines  present;  preopercle 
with  3  sharp  spines.  Dorsal  spines  slender,  stiff,  the  first  and  second 
longest,  usually  greatly  produced,  but  stiffish  to  the  tip,  scarcely  con- 
nected by  membr^he,  reaching  to  nearly  middle  of  second  dorsal,  and 
more  than  half  the  total  length  of  the  fish,  but  often  much  shorter;  a 
deep  notch  between  spinous  and  soft  parts  of  dorsal ;  second  dorsal 
high,  its  rays  gradually  shortened;  anal  long,  its  spines  high;  ventrals 
elongate,  wide  apart,  reaching  past  front  of  anal;  pectorals  short  and 
narrow;  caudal  short,  slightly  emargiuatc.  Head  and  body  every- 
where covered  with  minute,  imbricated,  very  rough,  shagreen  like 
scales.  Head  4i;  depth  5J.  D.  XXI-I,  11;  A.  Ill,  17.  L.  12  inches. 
California,  from  San  Fiancisco  northward,  abundant  in  deep  water;  a 
slender  fish,  of  dry,  firm  substance. 

(Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1857,  202;  Qirard,  U.  8.  Pac.  R.  R.  Surv.  Fiah. 
73;  GUnther,  ii,  94.) 
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pressed.  Head  large,  ronnded  above,  the  snoat  broad.  Hodth  large, 
oblique,  the  lower  jaw  somewhat  projecting ;  maxillary  extending  to 
considerably  beyond  the  i>osterior  margin  of  the  small  eye.  Teeth 
rather  strong,  in  narrow  bands,  the  outer  row  larger;  outer  teeth  of 
lower  jaw  somewhat  movable.  Opercle  adnate  to  scapular  arch  from 
upper  edge  of  pectoral  upwards.  Scales  very  small,  cycloid.  Head 
naked.  Fins  moderate;  dorsal  spiiies  very  slender,  not  filamentous, 
lower  than  the  soft  rays;  caudal  tnincate,  about  as  long  as  jiectorals, 
and  considerably  shorter  tlian  head;  ventrals  inserted  under  low^r  an- 
terior edgo  of  pectorals.  Head3|;  depth  4 J.  D.  VII 1-12;  A.  11;  Lat, 
1.  about  GO.    L.  2 J  inches.    Coast  of  California;  rare. 

{Crohius  newberrii  Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  136:  Gohim*  netrherrii 
Giiuther,  iii,  72:  Eacydogohius  newherrii  Gill,  Proo.  Acad.  Nat.  8ci.  Phila.  lo63,  860.) 

348.— 00BI080.1IA  Girard. 

(Girard,  Proc.  Acad.    Nat.   Sci.   Pliila.  1858,  109:    type  GobiuM  alepidotMt  Bloch  A 
Schneider.) 

This  genus  differs  from  Gobius  mainly  in  the  entire  absence  of  scales. 
The  teeth  are  in  several  series,  the  outer  row  enlarged,  and  there  are 
no  canines.    Dorsal  spines  usually  7.    {Gobius:  <:<ofiaj  body.) 

993.  O.  alepidotam  (Bl.  &  Scho.)  Girard. 

Olive  brown,  with  7  or  8  paler  transverse  bars;  fins  dark  brown; 
caudal  with  2  or  3  curved  bars.  Body  elongate,  little  compresseil. 
Head  somewhat  flattened  above;  mouth  rather  small;  maxillar>'  ex- 
tending nearly  to  opposite  middle  of  orbit.  Caudal  fin  i)ointe<l.  Head 
o\ ;  depth  about  5  J.  D.  yiI-14;  A.  11.  South  Atlantic  coast  of  United 
States. 

{GobiuH  aUpidotus  Bl.  &  Scho.  547,  1801;  Giintlier,  iii,  85:  Gobius  boscii  C,  6l  V. xii, 
1). ).  ) 

991.  O.  inolestam  Girard. 

Dusky  brown;   fins  with  blackish  streaks.     Head  large,  depressed; 
snout  rounded ;  jaws  even;  maxillary  scarcely  reaching  pupil.    Caudal 
^n  round(»d,  shorter  than  head;  anal  shorter  than  second  dorsal;  ven- 
trals small,  not  reaching  vent;  pectorals  broad,  reaching  l>eyond  the 
ventrals;  dorsals  contiguous;   isthmus  very  wide.     Body  short  and 
chubby.     Head  3];    depth  4^.     D.  yiI-12;   A.  12;   P.  16.    {Girard.) 
Coast  of  Texas;  ascending  streams,  said  to  have  been  once  taken  at 
the  Falls  of  the  Ohio. 

(Girard,  Proc.  Acad.  Nat.  Sci.  PhiU.  1858, 169;  GOntheTi  iii,  (i6&) 
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349.— TTPHErOOOBIUS  Steindochuer. 
(Othonops  Rosa  Smith.) 
<Steindachner,  Ichtb.  Beitriige,  viii,  142,  1879:  type  T.  califomiennB  Steiml.) 

Body  moderately  elongate,  com])re8sed,  covered  with  loose,  smooth, 
naked  skin.  Head  large,  depressed,  with  tumid  cheeks.  Mouth  large, 
the  maxillary  reaching  to  beyond  the  orbit;  jaws  eqnal,  each  with  a 
narrow  baud  of  villiform  teeth,  the  outer  teeth  slightly  enlarged;  lower 
jaur  capable  of  little  motion;  snout  rounded;  no  cirri.  Eyes  very  small, 
iDiperfect,  covered  by  skin.  Fins  low;  first  dorsal  of  2  flexible  spines; 
second  dorsal  moderate;  anal  very  short;  caudal  rounded;  ventral  disk 
n»  in  Gobiu8.  6ill-opening«  rather  narrow.  One  species  known.  (TUi/'Xd-Tj 
blind;  ffobivs.) 

•Oft.  T.  californiensis  Steind. 

Bright  pellucid  pink  in  life,  the  u])por  parts  somewhat  Speckled;"  top 
of  Lead  with  slight  wrinkles  of  skin.  Insertion  of  first  dorsal  midway 
between  snout  and  base  of  caudal ;  insertion  of  anal  opi)osite  fifth  ray 
of  soft  dorsal;  pectorals  as  long  as  caudal,  extending  beyond  ventrals 
to  first  dorsal;  fin  rays  covered  by  loose  skin.  Eyes  visible  in  life  as 
small  dark  specks,  disappearing  in  alcohol.  Head  35;  depth  5.  D. 
11-11;  A.  7;  P.  16.  L.  3  inches.  San  Diego,  Cal.;  burrowing  in  sand 
among  rocks. 

(Stcindacliuer,  Icbth.  Beitr.  viii,  142, 1879 :  Othonops  eoa  Rosa  Smith,  Proc.  U.  8.  Nat. 
MuR.  18dl,  19.) 

350.— TYNTJLASTES  Gtiiither. 

(Gtinther,  Proc.  Zool.  Soc.  Loudon,  ldC*2, 194  :  type  AmhlyopuB  sagitta  Glinther.) 

Body  elongate,  compressed,  covered  with  small,  imbricate,  cycloid 
scaler.  Ilead  elongate,  quadrangular.  !Mouth  wide,  oblique,  the  lower 
jaw  projecting;  teeth  small^  in  single  series,  none  on  vomer  or  palatines. 
Eyes  very  small,  or  rudimentary.  Dorsal  fin  single,  continuous,  about 
6  of  its  anterior  rays  simple;  cjiudal  fin  pointed,  more  or  less  joined  to 
the  dorsal  and  anal;  ventral  fins  united.  Air  bladder  very  small  or 
absent.  No  pseudobranchiae.  Vertebne  11  +  20.  Pacific  Ocean. 
(TovTXaffTTji;^  a  mud-dabbler.) 

M6.  T.  saffitta  GUnther. 

Grayish,  sides  and  below  silvery- ;  an  ovate  gray  spot  l)efore  each 
dorsal  ray;  caudal  gray.  Body  and  head  elongate,  compressed,  the 
length  of  the  latter  two-thirds  the  distance  between  the  base  of  the 

^tealand  the  vent.    Maxillary  reaching  to  behind  eye;  teeth  sub- 
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those  iu  the  lower  jaw  in  a  Bingle  series  lateraJly,  and  in  a  narrow  band 
in  front ;  upper  jaw,  vomer,  and  palatines  each  with  a  band  of  sim3tr 
teeth.  Head  entirely  scaly.  Ko  supraorbital  flap.  Preoperde  un- 
armed, its  membranaceous  edge  crenulate.  Oill-membranes  joined 
to  the  isthmus.  Body  entirely  covered  with  minute  ctenoid  scales. 
Lateral  line  single.  Dorsals  short,  well  separated,  the  first  of  slender, 
flexible  spines ;  second  dorsal  shorter,  similar  t6  the  anal,  which  is  pre- 
ceded by  three  weak  spines ;  ventrals  but  little  behind  pectorals;  caadal 
fin  forked.  Peritoneum  black.  Pyloric  cceca  about  two,  ^ong  and  dea- 
der. Gill-rakers  slender,  few,  not  very  short.  North  Pacific.  (avoirAoc, 
unarmed }  jz&fia^  operculum.) 

1006.  A.  flmbria  (Pallas)  QHL^Seahaw ;  Coal-fiah. 

Color  slaty-black  or  grayish,  somewhat  reticulated;  white  below,  the 
young  rather  pale ;  adult  nearly  black ;  fins  dnsky;  candal  edged  with 
pale;  lining  of  the  opercle  black.  Premaxillaries  on  the  level  of  the 
lower  part  of  the  orbit ;  maxillary  reaching  to  opposite  front  of  pupiL 
Dorsal  fins  separated  by  a  distance  nearly  equal  to  two-thirds  length  of 
tlie  base  of  soft  dorsal,  the  spines  very  weak ;  the  fourth  longest;  pec- 
torals reaching  beyond  tips  of  ventrals,  not  half  way  to  venU  Head  4; 
depth  6 J.  D.  XX-1, 17;  A.  Ill,  15;  Lat.  1. 190.  Usual  length  18  inches, 
but  sometimes  much  larger.  Monterey  to  Alaska;  rather  common,  es- 
pecially northward.    A  very  singular  and  interesting  fish. 

{Gad U8  fimbria  Pallas,  Zoogr.  Rosso-Asiat.  iii,  200,  1811:  Anoplopowna  merlangna 
Ayres^  Proc.  Cal.  Aoad.  Nat.  Sci.  1859,  27:  Scombrocotttu  $almonfus  Peters^  Berlin. 
Monatsber. ) 

Family  C VI  — SCORP^NID^. 

{TJie  Rock  fishes.) 

Cottoid  fishes,  with  the  body  oblong,  more  or  less  compressed,  the  head 
generally  largo,  and  usually  with  one  or  more  pairs  of  ridges  above, 
which  terminate  in  spines.  Opercle  usually  with  two  spinous  pro- 
cesses; i>reopercle  with  five.  Mouth  terminal,  usually  large,  with 
villiform  teeth  on  jaws  and  vomer,  and  usually  on  the  palatines.  Pre- 
maxillaries  protractile;  maxillary  broad,  without  supplemental  bone, 
not  slipping  under  preorbital.  Gill-opeuings  wide ;  the  gill-membranes 
separate  and  free  from  the  isthmus ;  usually  no  slit  behind  the  fourth 
gill.  Scales  ctenoid,  or  sometimes  cycloid,  usually  well  developed, 
sometimes  nearly  obsolete.  Lateral  line  single.  A  bony  stay  extend- 
ing backward  from  the  suborbital  toward  the  pie(^[ierde.  Ventral 
fins  thoracic,  of  the1lo^aalv^BcnML€mI^I^5^tl^  dot^ 
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Ml  with  8  to  16  rather  strong  spines  and  about  as  many  soft  rays ;  anal 
rather  short,  with  3  spines  and  5-10  soft  rays;  soft  rays  in  all  the  fins 
branched,  except  some  of  the  lower  rays  of  the  pectorals.  Pyloric  ccBca 
in  moderate  or  small  namber  (less  than  12).  Pseudobranchiae  large. 
Air-bladder  present.  Genera  about  20;  8i>ecies  about  200,  inhabiting 
all  seas,  but  especially  abundant  in  the  temperate  parts  of  the  Pacific 
Ocean,  where  they  form  a  large  proportion  of  the  fish  fauna.  They  are 
non-migratory  fishes  living  about  rocks;  most  of  them  are  of  large  size, 
and  all  are  used  as  food.  Many  of  them  are  viviparous,  the  young  be- 
ing produced  in  great  numbers  when  about  one-fourth  of  an  inch  in 
length. 

(Triglidaf  group  Soorpcpnina  pt.  GUother,  ii.) 

«.  Dorsal  spines  15;  vertebrsD  12-f-19;  palatine  teeth  present Sedastes,  357. 

aa.  Dorsal  spines  13;  Yertebr®  12 -f- 15 ;  palatine  teeth  present Sebastodes,  35b. 

€Mia.  Dorsal  spines  12;  yertebrse  lO-f-14;  palatine  teeth  present;  scales  ctenoid,  or 

provided  with  dermal  flaps ...Scorp^ena,  359. 

maaa.  Dorsal  spines  10  or  11 ;  scales  smooth,  entire Setarches,  360. 

85T.— SEBASTES  Cuvier. 
Rose-fishes. 

(Cnvier,  Rftgne  Anim.  ed.  2,  ii,  1829:  type  Perca  norvegica  Mliller.) 

Body  oblong,  compressed.  Head  large,  scaly  above  and  on  sides;  cra- 
nial ridges  well  developed.  Mouth  terminal,  verj-  broad,  oblique,  the 
broad  maxillary  extending  to  below  the  eye;  lower  jaw  projecting, 
with  a  bony  knob  at  the  symphysis ;  palatine  teeth  present.  Eye  very 
large;  preopercle  with  five  divergent  spines;  opercle  with  two;  supra- 
scapular spines  strong;  gill-rakers  long,  slender.  Scales  small,  ctenoid, 
irregularly  arranged;  no  dermal  flaps.  Dorsal  fin  continuous,  very 
long,  the  spinous  part  much  longer  than  the  soft  part,  of  15  strong  spines; 
anal  spines  three,  strong;  caudal  emarginate;  pectorals  long,  narrow. 
Branchiostegals  7.  Vertebrae  12  + 19.  Coloration  mostly  red.  Ovoviv- 
iparous.  Species  few,  mostly  of  the  Northern  Seas.  (<T£/9ci<rrd?,  magnfi- 
cent.) 

lOOT.  S.  marinas  (L.)  Llitkcn.—i?o«r-/«ft;  licd-Jifth;  Snapper;  Hemdurgan, 

Orange  red,  nearly  uniform,  sometimes  a  dusky  opercular  blotch,  and 
about  5  vague  dusky  bars  on  the  back.  Body  ovate;  back  elevated, 
the  ventral  outline  straightish;  top  of  bead  evenly  scaled;  interorbital 
space  with  two  low  ridges,  between  which  it  is  concave;  nasal  spines 
present;  cranial  ridges  moderate,  rather  low  and  sharp;  preocular, 
sapraocolar,  postocnlar,  tympanic,  and  occipital  ridges  present,  the 
litter  with  the  tips  abruptly  divergent;  suprascapular  ^^^^xYahar^^ 
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aud  promiuent;  opercular  spines  long  and  sharp;  subopercolar  spine 
prominent;  preopercular  spines  slender  and  sharp,  the  second  longest; 
suborbital  stay  not  reaching  preopercle;  preorbital  narrow,  with  two 
spines.  Eye  exceedingly  large,  3  in  head,  more  than  twice  as  wide  as 
interorbital  space.  Mouth  very  large,  oblique;  maxillary  very  broad, 
reaching  middle  of  eye,  its  length  2^  in  head;  premaxillaries  on  level 
of  middle  of  pupil;  tip  of  lower  jaw  much  projecting,  with  a  conspica- 
ous,  pointed  symphy6eal  knob;  mandible  and  maxillary  scaly;  pseado- 
branchisB  very  large;  gill-rakers  long,  stiff  and  strong,  about  as  in  Seboi- 
todes  pinniger.  Dorsal  spines  sharp,  the  longest  about  as  long  as  eye; 
the  fin  deeply  emargiuate;  soft  rays  not  very  high,  higher  than  Uie 
spines;  caudalnarrow,  moderately  forked;  anal  spines  moderate,  gradu- 
ated; the  second  a  little  shorter  than  eye;  pectoral  rather  long,  reaching 
vent, its  base  narrow;  ventral  reaching  to  vent.  Scales  small,  irregu- 
lar, not  strongly  ctenoid.  Peritoneum  brownish.  Head  3;  depth  2}. 
D.  XV-13;  A.  Ill,  7;'  Lat.  1.  40  (tubes);  scales  about  85.  Atlantic 
coasts  of  America  and  Northern  Europe,  south  to  Cape  Cod. 

{Perca  marina  L.  Syst.  Nat.  x,  1758,  in  part:  Perca  narwegica  MUller,  ZooL  Dan.  46: 
Sebastes  norwegictis  GUntber,  ii,  95. ) 

Subsp.  viviparns  (Kruyer)  LUtk. 

General  color  brownish  red,  somewhat  mottled,  with  a  blackish  blotcb 
on  the  opercle,  and  some  other  brownish  spots  on  the  body.  Pectonil  fins 
a  little  longer  than  in  S.  marinus;  interocular  space  rather  .narrower. 
Head  3J;  depth  .3 J.  D.  XV-14;  A.  Ill,  8.  Arctic  Seas,  south  to  Cape 
Cod  and  the  Baltic;  smaller  than  the  preceding  and  living  near  shore; 
thought  to  be  a  littoral  variety. 

{Sebastes  viviparus  Kroyer,  Natnrbist.  Tidsskr.  i,  275,  1844-M5;  Gill,  Proc.  Acad.  Xat. 
Sci.  Pbila.  1863,  333:  Sebastes  viviparus  Giiiitber,  ii,  96.) 

35§.— SEBASTODES*  Gill. 
Rock-fish;  ''Rock  Cod.^ 

(ScbastichthySj  Seba8to2)luSj  Scbastomus  and  Sebastosomus  G'iW.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1861,  165:  type  Sebastes  paudspinis  Ayres.) 

Body  oblong  or  elongate,  somewhat  compressed;  head  large;  mouth 


*  A  very  doubtful  species,  wbicb  may  be  the  young  of  Sebastes  marinuSt  with  an  ab- 
normal number  of  spines,  is  accredited  to  our  Atlantic  coast,  viz: 
S.f  fasciatus  (Storer.) 

"Body  elongated,  not  convex  in  front  of  dorsal  fin  as  in  Sebastes  norregicwi;  four 
distinct  dark  brown  ti^nsverse  bands  upon  the  sides,  the  broailest  at  the  posterior 
portion  of  the  body."    D.  XIII-14;  A.  111,7.     Provincetown,  Mass.     (Storer.) 

(Sebastes fasciatus  Storer,  Proc.  Bost.  Soc.  Nat.  Hist,  v,  31, 1854 :  Sebastnt/atekUut  GiU« 
Froo.  Aoad.  Nat.  Phila.  1863,  335.) 
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moderate  or  large,  with  the  jaws  eqnal  or  the  lower  more  or  less  pro- 
jecting; teeth  in  villiform  bands  on  jaws,  vomer  and  palatines.  Head 
more  or  less  evenly  scaled,  without  dermal  flaps;  cranial  ridges  more  or 
less  developed;*  some  or  all  of  the  folio wiug  pairs  present,  usually 
ending  in  spines:  preocular,  supraocular,  postocular,  tympanic,  cor- 
onal, occipital,  and  nuchal.  Five  preopercular  spines.  Two  spines  on 
the  opercle  and  oue  to  three  on  the  suprascapula.  Suborbital  stay 
moderate,  usually  not  reaching  preopercle.  Gill-rakers  various.  Scales 
moderate  or  rather  small,  ctenoid,  in  45  to  100  transverse  series.  Dor- 
sal fin  continuous,  emarginate,  its  formula  XIII,  12  to  14.  Anal  fin 
III,  6  to  9.  Pectorals  well  developed,  the  base  broad  or  narrow,  the 
lower  rays  undivided.  Caudal  truncate  or  slightly  forked;  soft  parts 
of  vertical  fins  more  or  less  scaly.  Pyloric  coeca  6  to  11.  Vertebrae 
12  + 15.  Species  of  rather  large  size,  and  varied,  often  brilliant  colors, 
mostly  red.  Sexes  colored  alike.  Most  of  tbem  inhabit  the  Pacific 
Ocean,  and  they  are  exceedingly  abundant  in  rocky  places  alon^  the 
west  coast  of  the  United  States.  All  are  ovo viviparous,  bringing  forth 
great  numbers  of  young,  which  are  nearly  half  an  inch  in  length  when 
bom.  The  species  differ  greatly  in  form  and  armature,  but  the  genera 
based  on  these  differences  intergrade  too  closely  to  be  worthy  of  reten- 
tion.   (<T€^a<Trc;T,  Sebastes;  e^^oc,  likeness.) 

ANALYSIS  OF  SPECIES  OF  SEBASTODES. 

a.  Scales  very  small ;  lat.  1. 90-100;  month  very  large,  the  lower  Jaw  much  projecting; 

skull  tlilek,  the  cranial  ridges 
weak.  A.  111,9.  (I^ebastodes.  ) 
Color  light  olivaceous  red; 
young  greenish paucispinis, 

*  Diagram  of  cranial  ridges  of  Sehastodet, 

«.  Kssftl  spinet.  d.  Pontocular  spinet.  g.  OoclpUal  iplnet. 

b*  Preoonlar  tpines.  «.  Tympanic  Mpinet.  h.  Nnohtl  spinet. 

••  Snpnoenltr  tpinet.  /.  Coronal  spines.  i.  Syet. 


il 
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aa.  Scales  Bmall;  lat.  L  65  to  80;  anal  rays  in,  7  to  in,  9;  skoll  thick,  cranial  lidgti 

very  low  or  obsolete;  lower )&v 
mucli    projecting ;    giU-nkiHi 
very  long  and  slender;  canftil 
emarginate;  Jaws  scaly.    (Si- 
BAfiTOSOMUS  Gill.) 
5.  Peritonenm  white;  cranial  ridges  all  obsolete. 
0,  Color  olivaceous,  nearly  plain;  caudal  yellowish  or  greenish;  month  large. 

JUividut. 
00,  Color  dusky,  sides  spotted  with  black ;  caudal  dark ;  month  smaller .  .melaiiojM. 
hh.  Peritoneum  black. 

d.  Supraocular  and  occipital  ridges  obsolete,  without  spines;  colors  dnsky,  the 

fins  blackish, 
e.  Preocular  ridges  obsolete,  the  frontal  region  between  them  not  specially 

convex ciliatu$, 

oe,  Preocular  ridges  present,  usually  ending  in  spines,  the  frontal  region  be- 
tween them  bulging..  mytftaM. 
dd.  Supraocular  and  occipital  ridges  mostly  present,  ending  in  spines;  dorsal 

fin  not  deeply  emarginate;  soft 
dorsal  low. 
/.  Second  anal  spine  scarcely  or  not  longer  than  third;  postocnlar  spine 

wanting;  color  creamy  olivace- 
ous  emtom^tlmMn 

ff.  Second  anal  spine  not«bly  longer  than  third. 

g.  Body  ovate;  postocular  spines  present;  color  chiefly  creamy  or  oliva- 
ceous   orolu. 

gg.  Body  rather  elongate ;  postocular  wanting ;  color  chiefly  red .  .prorigfr. 
ami.  Scales  moderate;  lat.  1.  45  to  60;  anal  rays  III,  5  to  HI,  7. 

A.  Cranial  ridges  very  low,  the  skull  thick  and  solid;  lower  Jaw  little 

projecting:    interorbital    space 
convex;      gill-rakers     slender, 
usually  long. 
I,  Color  olivaceous;  postocular  spine  wanting;  mandible  with  a  few 

smooth  scales atrotirrmM. 

iL  Color  reil ;  postocular  spine  present. 

j.  Scales  on  niandiblo  siiuwth  ;  color  chiefly  oran^ pimniprr. 

j/.  Scales  on  mandible  very  n>nj;h ;  color  chiefly  brick-red . .  i»iiitaXiu. 
kk.  Cranial  ridges  more  or  less  strung ;  skull  comparatively  thin ;  gill- 
rakers  generally  short. 
k,  Pi^tocular  and  tympanic  spines  both  present :    interorbital 

space   concave.      (SsBASTOMrs 
GilL) 
L  Cranial  ridges  broken  and  armed  with  accessory  spines  Cin 

the  adult,  nearlv  smooth  in 
yonn)(>;  secoDd  anal  spine 
scarrely  longer  than  third: 
ct>lor  red.  nearly  plain.. mfcrr. 
IL  Cranial  ridges  smooth :  second  anal  spine  mach  longer  than 

third:  color  rwy.  with  three  or 
foor  roond  blotches  of  pink  oo 
sides  of  back, 
m.  IHwsal  spines  low,  the  highest  leas  than  half  the  length 

of 
•.  Body  «TefTwba«  with  anaaQ 
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iifi.  Body  without  stellate  spots. 
0.  Pale  blotobea  on  sides  sairoanded  by  purple  shades; 

head  with  purplish  above ;  man- 
dible naked rosaceus, 

00.  Pale  blotches  on  sides  surrounded  by  green  shades ; 

no  purple;  cranial  ridges  very 
sharp ;  mandible  partly  scaly. 

rhodochlorit. 
mm.  Dorsal  spines  very  high,  the  highest  half  the  length  of 

head;   body  above  with  many 
small  round  green  spots. 

ehloroBticlus. 
M^  Postocnlar  spine  wanting. 

p.  Mandible  scaly,  its  tip  much  projecting;  perito- 
neum dusky;  interorbital  space 
concave ;    body    comparatively 

elongate elongatus, 

pp.  Mandible  naked;  peritoneum  white ;  body  deep. 
q.  Scales  on  head  mostly  cycloid;  lower  Jaw  pro- 
jecting; second  anal  spine  much 
stronger  than  third ;  color  pink- 
ish white,  banded    with  deep 

crimson ruhrivinetus. 

qq.  Scales  on  head  ctenoid;  lower  jaw  usually  in- 
cluded;  second  anal  spine  lit- 
tle enlarged.    (Sebastichthys 
Gill.) 
r.  Coronal  spines  present;  cranial  ridges  moderate; 

color  brownish,  mottled. 

aurioulaiut. 
rr.  Coronal  spines  none. 
8,  Cranial  ridges  with  entire  edges. 
t.  Nuchal  ridges  none. 
1*.  Gill-rakers  extremely  short,  most  of  them 
as  wide  as  high;  general  color 

dusky-greenish rastrelltger, 

un.  Gill-rakers  higher  than  wide. 
V,  Highest  dorsal  spine  notably  more  than 
half  length  of  head. 
w.  Head  and  upper  parts  not  speckled 
with  orange ;  membrane  of  spi- 
nous dorsal  not  very  deeply  in- 
cised. 
X,  Color   dark    brown,    varied   with 

light  brown caurinu9. 

XX.  Color  reddish,   varied  with   yel- 
lowish ;  dorsal  spines  higher. 

vexillarii, 
WW.  Head  and  upper  parts  everywhere 
speckled  with  orange;  front  of 
back  yellowish;  soft  fins  black; 
dorsal  spines  extremely  high, 
their  membranes  deeply  incised. 

maXigtr. 
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w.  Highest  donal  spioe  little  if  aay 

thftn  half  the  length  of  head. 

y.  Pale  blotches  on  sides  not  tern- 

ing  a  contlnnons  lateral  hand; 

occipital  ridges  moderateb 

£.  Pale  markings  flesh-color;  dark 

markings  olivaGeons..esnMl«t. 

£z.  Pale  markings  yellow;  dark 

markings  blackish . .  dkrysosiglsi, 

yy.  Pale  blotches  on  sides,  forming 

a  continnoos  lateral  band;  body 

and  fins  profusely  speckled  with 

pale;    dark    markings    blaek; 

pale  markings  yellow;  oedpital 

ridges  very  strong ....  n€i¥mlc§u$, 

it,  Nnchal  spines  present,  nsnally  distinct  from 

occipital;   cranial  ridges  very 

short    and    high;    oliTaeeoos, 

banded  with  black;   head  red 

below tii'faqw. 

M.  Cranial  ridges  with  the  surface  broken^  apU 

nons;  frontal  ridges  elerated; 
color  bright  red,  with  blaek 
bands J....iityrocte0lM. 

a.  Species  with  very  small  scales  (lat.  1.  90-100);  the  cranial  ridges  little  dcTeloped. 
tbe  mouth  very  large,  the  lower  Jaw  much  projecting.    (Sebastode$.) 

JOO§«  S*  paneispinis  (Ayres)  Gill. — Boccaccio;  Merou;  Jack, 

Pale  (lull  orange  red,  dark  brown  above,  the  sides  somewhat  vagnely 
spotted;  young  olivaceous;  fins  nearly  plain,  lower  reddish,  upper 
dusky;  tip  of  lower  jaw  dark.  Body  elongate,  compressed,  profile 
straight  from  the  protruding  tip  of  the  lower  jaw  to  tbe  front  of  the  dor- 
sal. Head  large,  long,  and  narrow,  pointed.  Mouth  much  larger  than 
in  any  other  species,  oblique,  tbe  broad  maxillary  reaching  to  beyond  the 
eye;  its  length  If  in  head;  lower  jaw  very  strong,  with  a  projecting 
knob  at  tip,  w^bich  protrudes  farther  than  in  any  other  species.  Pre- 
maxillary  on  the  level  of  low6r  edge  of  pupil.  Cranial  ridges  little  de- 
veloped, the  preocular  and  occipital  traceable  and  sometimes  ending  in 
small  spines.  Interocular  space  broad,  with  two  low  ridges;  top  of 
head  scaled  to  tip  of  snout;  maxillary  and  preorbital  scaly;  preorbital 
with  narrow  neck  and  three  small  spines;  suborbital  stay  moderate; 
preopercular  spines  sharp  and  diverging,  the  thirtl  largest,  the  lower 
often  divided;  opercular  spines  moderate.  (lill-rakers  slender,  com- 
pressed, not  very  long.  Eye  large,  4-G  in  head,  slightly  more  than  in- 
terorbital  width.  Scales  very  small  and  rough,  irregnlar;  aoeessoiy 
scales  few.     Dorsal  spines  low,  rather  slender,  the  flu  deeply  emar 
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ginate;  longest  spine  i  length  of  bead,  scarcely  higher  than  the  soft 
rays;  caudal  emarginate;  anal  low,  its  spines  small,  short,  graduated, 
the  second  shorter  than  eye;  pectorals  narrow,  rather  long,  not  nearly 
reaching  vent,  the  base  |  diameter  of  eye;  ventrals  shorter,  not  reacb- 
inix  tips  of  pectorals.  Peritoneum  white,  llead  2§;  depth  SJ;  pec- 
torals 5.  D.  XIII-13;  A.  Ill,  9;  Lat.  1.  with  05-80  tubes;  about  100 
scales  in  a  longitudinal  series.  L.  30  inches.  Coast  of  California; 
abundant  in  rather  deep  water. 

(^Sthasies  pancvtpinia  Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  6,  1854:  Sehasten  pauci82nni8 
Grcl.  U.  8.  Pac.  R.  R.  Surv.  Fisb.  83;  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1861, 105;  Ayres, 
Proc.  Cal.  Acad.  Nat.  Sci.  1862,  215:  Sebastes  paucUpinis  Gliuther,  ii,  98.) 

aa.  Species  with  scales  small  (lat.  1.  60  to  70) ;  cranial  ridges  little  developed ;  skull 
tbick ;  lower  jaw  strongly  projecting;  anal  rays  III,  7  to  III,  9;  jaws  scaly; 
gill-rakers  very  long  and  slender.   (Sebastosomus*  GiU.) 

104^«  S«  flavidns  Ayres. — YcUow-tail  Rock-Jish, 

Olive  green,  rather  pale,  plain  or  finely  spotted  with  yellowish ;  fins 
olive,  caudal  strongly  tinged  with  yellow;  young  mottled.  Body  ob- 
long, compressed,  the  back  not  much  elevated.  Head  rather  long, 
lK>inted.  Mouth  large,  oblique,  the  maxillary  extending  to  nearly 
opposite  posterior  margin  of  eye,  2  in  head ;  premaxillaries  in  front  on 
the  level  of  lower  margin  of  pupil.  Lower  jaw  strongly  i)rojectiug,  its 
symphyseal  knob  very  prominent,  but  less  so  than  in  8.  paucispinifi, 
Preorbital  narrow,  without  spines.  Top  of  head  evenly  scaled,  the 
nasal  spines  only  present  and  very  small.  Cranial  ridges  obsolete, 
without  spiues;  only  the  occipital  ridges  visible  under  the  scales.  In- 
terorbital  space  evenly  convex.  Preoperciilar  spines  rather  strong,  all 
of  them  directed  strongly  backwards;  opercular  spines  moderate;  su- 
prascapular spines  small,  the  upper  obsolete.  Scales  medium;  acces- 
sory scales  variable.  Dorsal  spines  low,  slender,  the  longest  3 in  head; 
the  soft  rays  rather  high,  the  fin  very  deeply  emarginate,  the  mem- 
brane joining  the  thirteenth  spine  at  about  one-fourth  its  height;  cau- 
dal fin  notched ;  anal  spines  low,  regularly  graduated,  the  third  spine 

« 

less  than  half  the  height  of  the  soft  rays,  the  second  as  long  as  eye;  pec- 
toral fins  shortish,  rather  broad,  reaching  tip  of  ventrals,  but  not  quite 
to  vent.  Peritoneum  white.  Head  3;  depth  3;  i>ectoral  4.  D.  XIII- 
15;  A.  Ill,  9;  Lat.  1.  about  60.  L.  24  indies.  Coast  of  California, 
abundant;  an  important  food-fish. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  1862,  209,  f.  64.) 


•QUI,  Proc.  Acad.  Nat.  Sci.  Pliila.  1864, 147 :  typo  Scbastea  melanopa  Grd.    (defSadroi, 
SebiMlai;  6&nay  bo<ly.) 

Bull.  Nat.  Mus.  No.  IC 42 
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1010.  S*  mclanops  (Qrd.)  Ayres. 

Olive  brown,  dark  above,  the  sides  paler;  upper  part  of  sides  tliickly 
marked  with  small  slaty-black  blotches;  head  blackish  above;  adaik 
streak  on  maxillary  and  one  from  eye  across  cheeks;  fins  dusky,  the 
dorsal  paler  at  base,  with  many  round  dark  olive-brown  spots;  a  black 
opercular  spot;  lower  rays  of  pectorals  often  tinged  with  orange.   Body 
comparatively  elongate,  highest  at  shoulders.     Head  long,  in  form 
intermediate  between  mystinus  and  flavidus  ;  snout  rather  sharp.  Moath 
I    large,  oblique,  the  maxillary  not  quite  reaching  posterior  margin  of 
orbit;  its  length  a  little  less  than  half  head;  lower  jaw  protruding, its 
tip  on  a  line  with  the  descending  profile;  premaxillaries  on  the  level  of 
the  lower  margin  of  pupil.    Eye  large.    Cranial  ridges  almost  obsolete, 
all  scaled  over  and  without  spines  in  the  adult;  preociilar  spines  obso- 
lete, the  space  forward  of  the  eye  not  projecting;  preopercular  spines 
short,  but  sharp.     Gill-rakers  longer  than  in  mystinuSj  very  slender. 
Dorsal  rather  low,  deeply  emarginate,  the  highest  spines  2J  in  bead, 
a  little  lower  than  the  soft  rays;  caudal  slightly  emarginate.    Anal 
spines  small,  the  second  shorter  but  stouter  than  third,  longer  than 
eye;  pectorals  short  and  rather  broad,  not  reaching  as  far  as  tips  of 
ventrals,  which  scarcely  reach  vent.    Scales  moderate;  accessory  scales 
numerous;  mandible,  maxillary,  preorbital,  and  snout  closely  scaled. 
Peritoneum  white.     Head  3;  depth  2%.    D.  XIII-16;  A.  111,8;  Lat.  1. 
53;  scales  GO-70;  pectoral  4^.     L.  20  inches.    Monterey  to  Sitka;  most 
abundant  northward.    At  San  Francisco  much  less  common  than  »SL 
mystinus. 

{i^ehantefi  melanops  Girard,  Proc.  AcjmI.  Nat.  Sci.  Phila.  viii,  135,  1854,  and  in  V.  S. 
Pac.  R.  R.  Siirv.  Fisli.  81;  Ayres,  Proc.  Cal.  Acad.  Sci.  18(52,  213,  f.tti:  ikha9irt 
mvlanopH  Giiiitlier,  ii,  9d:  Sebastosomus  simulanti  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  18t>4. 
147.) 

1011.  S.  eiliatns  (Tiles.)  J.  «&  G. 

Blackish  ^reen,  the  sides  rather  pale,  much  mixed  with  darker;  dark 
shades  from  eye  backward;  a  black  streak  on  maxillary;  fins  all  dusky, 
the  upper  fins  somewhat  mottled;  adult  said  to  have  the  body  and  fiiis 
tin^^fed  with  red.  Body  rather  deep  and  compressed.  Mouth  smaller 
than  in  melanopsj  the  maxillary  reacliin^  to  below  posterior  margin  of 
pupil;  lower  jaw  somewhat  projectin<i:,  but  without  prominent  knob  at 
the  symphysis;  cranial  ridges  all  obsolete,  covered  by  scales;  no  pre- 
ociilar spine  or  any  bulge  of  the  skull  in  that  region;  preorbital  narrow, 
without  spine;  preopercular  spines  short  and  broad;  opercular  and  so- 
prascapular  spines  small;  lower  jaw  fully  scaled,  roughish.    Head  well 
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covered  with  ctenoid  scales.  Dorsal  flu  low,  not  deeply  envar/i^inate,  the 
membrane  joining  the  thirteenth  spine  near  its  middle;  soft  dorsal  low, 
higher  than  the  spines,  the  longest  spine  as  long  as  maxillary,  a  little 
less  than  half  head;  caudal  emarginate;  anal  low,  its  second  spine 
stronger,  but  not  longer  than  the  thinl,  §  the  height  of  the  soft  rays, 
2i  in  head;  pectorals  rather  short,  reaching  beyond  tips  of  ventrals  to 
vent,  Gill-rakers  numerous,  very  long  and  slender,  nearly  as  long  as 
the  eye.  Peritoneum  black.  Head  3J;  depth  3J;  pectorals  3f.  1>. 
XIII-15;  A.  Ill,  8;  Lat.  l.  06.  Coast  of  Alaska;  not  noticed  south  of 
Kodiak. 

{Epinepheliu  ciliatua  Tiles.  M6m.  Ac.  Sci.  St.  Petersb.  iv,  474,  1810:  Perca  rariabiti9 
PalloBy  Zoogr.  Rosso- AHiat,  iii,  241,  1811:  Sebantea  rar iahilis  Cuv.  &  Val.  iv,  347:  Se- 
battea  variabilU  GilntheTf  i'l J  99,) 

1019.  S.  mystinns  Jor.  &  G\\h,—P^che  Pr^trc;  Black  Rock-Juh, 

Slaty  black,  becoming  paler  below  the  lateral  line;  sides  more 
or  less  mottled;  tip  of  lower  jaw  black;  top  of  head  with  3  indistinct 
cross-bars,  extending  on  the  cheeks;  a  dark  bar  on  anterior  edge  of 
opercle;  fins  all  plain  dusky.  Body  oval-oblong,  compressed,  both  out- 
lines evenly  curved.  Head  rather  blunt,  compressed;  profile  oblique, 
almost  straight,  becoming  convex  with  age.  Mouth  smaller  than  in 
any  of  the  preceding  species,  oblique,  the  lower  jaw  protruding;  pre- 
maxillaries  on  the  level  of  lower  rim  of  orbit;  maxillaries  dilated  be- 
hind, reaching  posterior  margin  of  pupil,  thickly*  scaled  behind,  their 
length  2^  in  head.  Cranial  ridges  obsolete,  except  the  preocular,  which 
usually  ends  in  a  small  spine;  the  region  between  and  in  front  of  the 
eyes  bulging  considerably;  preopercle  with  rather  strong  si>ine«,  the 
two  at  the  angle  longest;  opercular  spines  rather  strong.  Spinous 
dorsal  very  low,  the  longest  spines  2^  in  head,  lower  than  the  soft  rays, 
the  fin  rather  deeply  emarginate;  second  anal  spine  stronger  than 
third,  and  a  little  shorter,  3^  in  head;  pectoral  fins  long,  about  as  long 
as  head,  their  middle  rays  longest,  reaching  beyond  the  ventrals  to 
about  the  tenth  dorsal  spine;  caudal  emarginate.  Peritoneum  black. 
Head  3J;  depth  2f ;  pectorals  3J.  D.  Xni-15;  A.  Ill,  9;  Lat.  1.  66 
{5{}^')r)  tubes).  L.  14  inches.  Puget  Sound  to  San  Diego;  the  most 
abundant  species  of  the  family  about  San  Francisco;  found  in  rather 
shallow  water. 

iSebafttichtlnjH  myatinus  Jonhxu  &  Gilbert,  Proc.  V.  S.  Nat.  Mus.  laSO,  4{>5;  1«S1,  56, 
70.) 

1018*  S.  entomelas  Jor.  &  Gilb. 

Dull  olive-green;  sides  with*obscure,  round,  rusty  spots;  belly,  lips, 

I  lower  parts  tinged  with  creamy;  obscure  light  and  dark 
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across  cheeks;  2  or  3  very  obscure  dark  vertical  bars;  flna  all  da^ky, 
somewhat  reddish  tinged ;  lower  half  of  pectoral  reddish.  Body  ob- 
loiig-elougate,  the  back  little  arched.  Caudal  peduncle  slender.  Profile 
less  steep  than  in  ovalis^  the  snout  blunter.  Mouth  smaU,  the  short 
maxillary  extending  to  below  middle  of  eye,  its  length  2^  in  head; 
lower  jaw  protruding,  its-  tip  entering  the  profile ;  preorbital  very  nar- 
row, without  spine.  Eye  large,  less  than  interorbital  space,  4  in  head. 
Cranial  ridges  very  low,  mostly  covered  by  the  scales;  preoculur,  su- 
praocular, tympanic,  and  occipital  spines  usually  present,  the  preoe- 
ular  larger  than  in  any  of  the  preceding  species,  the  supraocular  and 
tympanic  sometimes  obsolete;  preopercular  spines  small,  directed  back- 
wards; opercular  spines  small;  jaws,  preorbital,  .and  snout  with  small 
scales.  Gill-rakers  numerous,  long,  and  slender,  their  length  about  § 
diameter  of  eye.  Dorsal  spines  very  low  and  slender,  the  longest  about 
3  in  head,  the  fin  moderately  emarginate;  soft  dorsal  long  and  low,  not 
nuich  higher  than  .the  spines;  caudal  lunate;  anal  low,  its  second  spine 
stronger  than  third,  but  not  so  high,  3J  in  head;  pectorals  moderate^ 
reaching  beyond  ventrals,  not  to  vent.  Peritoneum  jet  black.  Head 
3J;  depth  3J;  pectoral  ^.  D.  XIII-lo;  A.  Ill,  8;  Lat  1.  C5.  L.  12 
inches.    Monterey  Bay,  in  deep  water;  rare. 

{Si'bastichthys  cntomclM  Jonlaii  &  Gilbert,  Proo.  U.  S.  Nat.  Mq8.  18-'0,  14'2.) 
1014.  S.  ovalis  AyTes.—  Viura. 

Olivaceous,  strongly  tinged  with  creamy  red,  especially  below;  mem- 
brane of  both  dorsals  covered  with  many  small,  roun.d,  black  spots; 
similar  spots  usually  on  the  body;  upper  fins  greenish,  lower  yellowish, 
mostly  dark-edged;  caudal  fin  dark;  young  more  green,  with  2  or  ^J 
large  black  blotches  on  upper  part  of  sides,  and  without  dark  sjwts  on 
tins.  Body  deep,  almost  oval,  the  back  considerably  elevated,  the  i)rotile 
steep,  the  lower  jaw  considerably  protruding.  Mouth  not  hirge,  the 
maxillary  reaching  to  j)Osterior  Qdg;e  of  pupil,  its  length  about  2^  in 
head.  Cranial  ridges  not  much  developed,  exc(»pt  the  preocular,  which 
forms  a  large  triangular  protuberance,  ending  in  a  si>ine;  preocul-ir, 
supraocular,  postocular,  tympanic,  and  occipital  spines  present:  i»re- 
oi)ercular  spines  long  and  slender,  all  projecting  backward;  opercular 
spines  strong;  preorbital  narrow,  with  2  bluntish  spines.  Gill-rakers 
very  long  and  slender,  the  longest  two-thirds  the  diameter  of  the  eye. 
Eye  large,  slightly  longer  than  snout.  Dorsal  fin  verj'  low,  the  notch 
between  the  spinous  and  soft  parts  very  shallow,  the  height  of  the  two 
parts  about  equal  (2^  in  head),  the  membrane  joining  the  last  spine  at 
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about  }  its  height;  second  anal  spine  longer  and  stronger  than  third, 
almost  as  high  as  the  soft  rays,  2J  in  head;  pectorals  long,  reaching 
beyond  tips  of  ventrals;  caudal  emarginate;  maxillary  and  mandible 
scaly.  Peritoneum  black.  Head  3;  depth  2|.  D.  XIII-14;  A.  Ill,  8; 
l^ectoral  3|;  height  of  dorsal  8;  Lat.  1.  about  70.  L.  14  inches.  Coast 
of  California,  in  deep  water;  rare. 

(Ayres,  Proc.Cal.  Acad.  Sci.  1862,  212,  f.  65:  Scbastichthya  ovalis  Jordan  &  Gilbert, 
Proc.  U.  S.  Nati  Mus.  1860, 143.) 

1015.  8.  prorigrer  Jor.  &  Gilb. 

Bright  light  red,  mottled  above  with  dusky  olive-green,  the  ground 
color  fpnning  distinct  blotches  under  the  third  dorsal  spine  and  under 
the  first  and  last  rays  of  the  soft  dorsal;  lateral  line  running  in  the 
middle  of  a  very  distinct  continuous  red  stripe,  precisely  as  in  8.  elan- 
ffattiS'y  head  above  with  purplish  cross-shades;  opercle  with  a  dusky 
blotch;  two  olive  shades  radiating  from  the  eye;  lips  and  tip  of  lower 
iaw  blackish;  iris  red;  caudal  fin  bright  red,  speckled  with  dark  olive; 
spinous  dorsal  bright  red,  the  posterior  part  of  each  membrane  black- 
ish; soft  dorsal  olive  and  red;  lower  fins  bright  light  red,  with  shades 
of  olive  yellow.  Body  elongate,  somewhat  compressed,  a  little  less 
slender  than  in  S.  eUmgatiMj  which  this  species  much  resembles  in  color 
and  form.  Head  rather  small.  Mouth  small,  much  as  in  8.  oralis^  the 
short,  broad  maxillary  extending  to  beyond  the  middle  of  the  eye,  the 
premaxillary  on  the  level  of  lower  margin  of  pupil;  maxillary  2J  in 
head;  lower  jaw  strongly  projecting,  with  a  conspicuous  symphyseal 
knob.  Eye  very  large,  longer  than  snout;  preorbital  narrow.  Cranial 
ridges  very  low  and  weak;  preocular,  supraocular,  tympanic,  and  occi- 
pital present;  most  of  the  ridges  partly  covered  by  scales;  tyjnpanic 
spine  minute;  occipital  ridge  not  conspicuous,  the  spine  depressed. 

Preopercular  spines  sharp,  the  second  longest,  the  points  of  all  directed 

• 

backward;  opercular  spines  moderate.  luterorbital  space  broad,  nearly 
as  broad  as  the  eye,  somewhat  regularly  convex,  the  middle  being  ele- 
vated. Gill-rakers  very  long,  slender,  and  numerous,  the  longest  longer 
than  the  supraocular  ridge,  and  about  half  the  diameter  of  the  eye. 
Scales  rather  small.  Dorsal  fin  very  low,  as  in  8.  ovaliSj  not  deei>ly 
emarginate,  the  highest  spine  little  more  than  one-third  length  of  head; 
soft  dorsal  low,  half  as  high  as  long,  the  highest  ray  about  equal  to 
the  longest  spine;  caudal  fin  moderately  forked;  anal  fin  low,  its  length 
nearly  equal  to  the  height  of  its  longest  ray;  second  spine  much  longer 
and  stronger  than  the  third,  scarcely  shorter  than  the  longest  ray.  2^ 
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>eIow;  belly  Dearly  white;  top  of  Lead  with  croan- 
•Islings  of  orange,  alternating  with  pale;  sides  of  the 
I,  with  three  bright  orange  bauds  radiating  from  the 
'ith  orange  toiiches;  lips  pale,  tinged  with  blackish; 
pale;  ilorsiil  fin  with  the  membrane  bright  orange,  a 
b  occnpytng  the  inentbranea  between  the  seventh  and 
les;  this  spot  is  u«<ually  distinct,  but  in  old  examples 
obsolete;  pectorals  light  red,  mottled  with  yellowish; 
ght  orange,  without  dusky  tips,  slightly  mottled  with 
it«ral  line  running  in  a  distinct  continuous  light-gray 
not  crossed  by  the  red  markings;  old  specimens  some- 

Inky  blotches  on  different  parts  of  the  body.  Body 
levated,  and  compressed.  Iilouth  large,  oblique,  the 
ig  to  below  the  posterior  margin  of  the  large  eye,  its 
head;  mandible  somewhat  projecting,  with  a  knob  at 
Idle  toeth  on  a  raised  base  which  fits  into  the  emar- 
iipper  jaw;  interorbital  apace  very  broad,  concave  on 
1  convex  center,  as  wide  as  the  eye,  which  is  4  in  head; 
w,  but  stronger  than  in  preceding  species;  preocular, 
tocular,  tympanic,  and  occipital  present;  the  space  be- 
iccipitaU  concave;   the  ridges  small  but  Bhar|>;  both 

maxillary,  mandible,  and  snont  scaly,  the  scales  on 
looth;  preorbital  rather  narrow,  with  two  spiues;  pre- 

loiig  and  sharp.  Dorsal  fin  deeply  emargiuate,  the 
gh,  nearly  as  high  as  the  soft  rays,  the  longest  2^  in 

luuato;  pectoral  fin  long,  reaching  to  the  tips  of  the 
tst  the  vent;  base  of  pectoral  narrow,  about  as  broad 
rnal  spine  strong,  nearly  as  long  as  third,  3  in  head, 
long  and  slender,  nearly  %  diameter  of  eye;  accessory 
.,  especially  on  head.  Peritoneum  pale.  Ilead  2§; 
^1 3J.  D.  X1II-I4;  A.  Ill,  7;  Lat.  1. 48.  L.  25  inches. 
)m   Monterey  northward;  one  of  the  most  important 


\»  Ayros,  Proc.  Cal.  Acad.  Sci.  ii,  21G,  1862,  f.  62;  not  Stbaula 
toaomua  pinniger  Giti,  Pnic.  Acail.  Kat.  Sci.  Phila.  lUM,  147:  Seba»- 
&  Gilb.  Proi-.  U.  8.  Nat.  Mn«.  l-MO,  7i.) 


tUfi  Jor.  &  Gilll.— 7?n9dfTa  ;  Haihcr. 

«[>  Vermillion,  mottled  with  Hesh-color  on  the  sides,  the 

back  and  sides  everywhere  with  clusters  of  black  dots, 
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80  tbat  the  whole  body  has  a  dusky  shade;  top  of  head  and  back  with 
vaguely  defiued  cross-blotches  made  of  dark  points;  three  obMore 
orange  stripes  radiating  from  tlie  eye;  maxillary  with  a  red  streak;  lips 
red,  mottled  with  blackish;  under  side  of  head  light  red,  mottled  with 
darker;  inside  of  mouth  red;  fins  all  bright  vermillion;  spinous  donal 
spotted  with  olive-gray  below,  the  memBrane  i>osteriorly  edged  with 
blackish;  soft  dorsal  spotted  below  with  blackish,  a  vertical  dark  o1it« 
streak  on  each  membrane;  other  fins  tipped  with  blackish,  the  mem- 
branes more  or  less  dotted ;  no  black  blotch  on  the  spinous  dorsal.  Body 
oblong,  the  form  much  as  in  8.  pinniger.  Head  moderate,  somewhat 
I)ointed.  Mouth  rather  large,  the  maxillar>'  reaching  past  pupil,  its 
length  2  in  head;  premaxillary  on  level  of  lower  edge  of  pupil;  lower 
jaw  projecting  somewhat  beyond  upper,  with  a  moderate  symphyseal 
knob;  middle  of  lower  jaw  elevated,  fitting  into  an  emargination  of  the 
upper.  Head  more  completely  scaly  than  in  related  species,  the  scales 
also  rougher,  the  scales  on  the  preorbital  and  head  generally,  being  folly 
ctenoid;  mandible  scaled  even  to  the  syniphyseal  knob,  its  scales  always 
roughly  ctenoid;  interopercle  fully  scaled;  most  of  the  branchiostegak 
with  series  of  scales;  maxillary,  preorbital,  and  tip  of  snout  fully 
scaled;  preorbital  with  a  narrow  neck;  cranial  ridges  low  and  small: 
I)reocular,  sui)raoeular,  postocular,  tympanic,  and  occipitiil  spines  pres- 
ent; ititerorbital  space  very  broad,  with  a  slight  depression  on  each 
side  of  a  median  ridge;  preopereular  spines  rather  long  and  shaq»,  the 
second  the  longest,  the  spines  radiating.  Gill-rakers,  as  in  pinniger^ 
ver3'  long  and  slender,  the  longest  about  §  the  diameter  of  the  eye. 
Dorsal  fin  low,  rather  deeply  emarginate,  about  as  in  ^\  pinniger^  but 
rather  higher,  the  soft  rays  higher  than  the  spines;  caudal  fin  slightly 
emarginate;  anal  fin  rather  high,  the  second  spine  about  as  long  iw 
the  third  and  stouter,  little  more  than  half  the  height  of  the  soft  ra\s, 
about  3  in  head;  pectoral  fin  moderate,  the  tip  reaching  about  to  tlie 
vent,  the  base  rather  narrow;  ventrals  very  long,  usually  reaching  imjst 
the  vent,  almost  to  the  beginning  of  the  anal.  Head  23;  depth  3;  p«i*- 
torals  3.J.  Dorsal  rays  XIII-14;  A.  Ill,  7;  Lat.  1.  47.  L.  20  iuchts. 
San  Francisco  to  San  Diego;  not  rare. 

(Sclastichihys  mifiiatus  Jordan  &  Gilbert,  Proc.  U.  S.  Xat.  Mas.  1880,  70.) 

aaaa.  Species  with  the  scales  of  iiuwleratc  bize;  the  cranial  ridges  high;  tympaoir 
and  postocnlar  spines  both  pn^sent;  lower  jaw  little  pntjectiog;  anal  rays 
III,  7;  scales  on  head  ctenoid;  gill-rakers  short;  second  anal  apiDe  naiially 
elongate.     (SdMstomua*  Gill.) 


*Gill,  Proc.  U.  S.  Nat.  Mns.  1864,  147:  ^ype  Sebatie*  romomu  Otd^ 
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1#19«  S.  raber  (Ayies)  J.  &,  G.—Bed  Bock-fish;  Tambor. 

Color  clear  deep  vermilion  red,  paler  below;  a  narrow  nudulating 
whitish  streak  along  the  sides,  from  the  eye  to  above  the  base  of  the 
analy  and  another  along  the  lateral  line;  these  indistinct  in  the  adalt; 
faint  dusky  shades  radiating  from  eye;  fins  red,  the  soft  fins  always 
largely  blackish  at  tip,  especially  in  the  young;  young  more  distinctly 
marked  than  the  adults,  which  are  nearly  plain  brick-red.  Body  oblong, 
rather  deep,  not  much  compressed.  Head  large,  blunt.  Mouth  large,  the 
maxillary  reaching  nearly  to  posterior  edge  of  eye,  its  length  half  that 
of  head;  premaxillary  on  level  of  lower  edge  of  pupil;  lower  jaw  a  little 
projecting,  the  symphyseal  knob  slight.  Cranial  ridges  rather  high  and 
sharp,  smooth  in  the  young,  becoming  very  rough  and  broken  in  the 
adult;  preocular,  supraocular,  postocular,  tympanic,  and  occipital  pres- 
ent ;  preocular  spines  triangular;  supraocular  short,  becoming  with  age 
divided  into  a  series  of  irregular  spines  and  tubercles;  occipital  ridges 
diverging,  likewise  divided  in  adults;  interorbital  space  broad,  fiattisb, 
coarsely  scaled,  with  2  slight  ridges  anteriorly.  Eye  moderate,  4i  in 
bead;  preorbital  wide;  preopercular  spines  broad,  usually  divided,  the 
third  multifid.  Scales  on  head  rough;  jaws  naked;  suborbital  stay 
weak.  Gillrakers  short,  clavate,  the  longest  J  eye.  Scales  on  body 
rough;  accessory  scales  numerous;  pectoral  short,  broad,  its  length  4 
in  body;  dorsal  spines  stout,  rather  low,  the  fin  not  deeply  notched, 
the  longest  spine  about  as  high  as  the  soft  rays,  2}  in  head;  caudal 
truncate;  soft  fins  scaly;  second  anal  spine  little  stronger  or  longer  than 
the  third,  §  height  of  soft  rays,  2*^  in  head.  Peritoneum  white.  Bead 
3;  depth  2g.  D.  XIII-14;  A.  Ill,  7;  Lat.  1.  about  50.  L.  30  inches. 
Pacific  coast,  from  Santa  Barbara  northward,  abundant;  reaches  a 
larger  size  than  any  of  the  others,  except  x)ossibly  ^S^.  paucisphm, 

(Sebaaies  ruber  Ayres,  Proc.  Cal.  Acad.  Sci.  i,  7,  1854,  and  1832,  215.) 

1090.  S.  constellatus  Jor.  &  Gilb. 

Orange-red;  back  olive  shaded;  belly  yellowish;  cheeks  with  red 
and  yellowish  shades;  head  and  body  everywhere  closely  covered  with 
small  roundish  i)ale  spots;  spots  above  light  rose  color;  below  larger 
and  nearly  white;  4  or  5  roundish  rose-colored  blotches  on  the  baqk, 
besides  some  mottlings  of  a  similar  shade;  the  first  spot,  often  obscure, 
under  the  fourth  dorsal  spine;  the  next  near  the  lateral  line  under  the 
eighth  dorsal  spine;  the  thinl  close  to  the  junction  of  the  two  parts  of 
the  dorsal;  the  fourth  under  the  end  of  the  soft  dorsal;  a  fifth  some- 
'Umes  near  the  base  of  eighth  dorsal  spine;  opercular  flap  with  a  rosy 
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spot;  fins  light  reddish;  dorsal  speckled  at  base  with  light  and  dark, 
liody  robcist,  heavy  forwards,  taperiug  into  a  slender  caudal  peduncle. 
Head  rather  pointed  in  profile.     Mouth  large,  obliqae,  the  lower  jaw 
slightly  projecting  beyond  the  emarginated  tip  of  the  apper  jaw,  a 
small  knob  at  the  symphysis;  maxillary  very  broad,  extending  be- 
yond pupil,  its  middle  part  with  many  small  scales,  its  length  2  in 
head;  premaxillary  in  front  just  below  the  level  of  the  eye;  mandible 
almost  entirely  covered  with  small  rough  scales;  muzzle  and  precrbital 
scaled  to  the  tip  of  the  snout;  head  densely  covered  with  small  hcales. 
Cranial  ridges  rather  high  and  nan-ow;  preocular,  supraocular,  post- 
ocular,  tympanic,  and  occipital   present;  interorbital   area  concave, 
with  2  prominent  ridges  covered  by  scales;  supraocular  ridge  rather 
short;  occipital  ridge  long,  curved,  ending  in  a  shai^p  spine;  preoi)ercle 
with  its  becoud  spine  long  and  sharp;  preorbital  wide,  its  edge  lobed. 
Eye  large,  4  in  head.    Gill-rakers  shoi-t,  clavate,  the  longest  of  them 
about  one-fifth  the  diameter  of  the  eye.     Scales  strongly  ctenoid,  the 
accessory  scales  largely  developed.     Dorsal  spines  rather  strong  and 
low,  the  fourth  more  than  one-third  the  length  of  the  head;  the  fin 
lather  deeply  emaiginate;  soft  dorsal  rather  low,  about  as  high  as  tbe 
second  anal  spine,  2f  in  head,  robust,  curved  considerably  longer  than 
the  third  or  the  soft  rays;  caudal  slightly  oniarginate;  pectorals  rather 
narrow,  reaching  beyond  ventrals,  about  to  vent,  their  length  two- 
thirds  that  of  the  head.     Peritoneum  white.     Head  2J;  depth  2 J.    1). 
XIlI-13;  A.  Ill,  6;  Lat.  1.  53.    L.  15  inches.    Coast  of  California,  from 
San  Francisco  southward,  abundant  in  deep  water;  a  brilliantly -colored 
lish. 

{Sibaatichihys  canateliaUu  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mu8.  1880,  295.) 
1021*  S*  rosaceus  (Grd.)  J.  &,  G. — Corsair. 

Bright  orange  red,  the  young  strongly  tinged  or  mottleil  with  golden 
yellow ;  back  with  4  pale  spots,  arrauf^ed  precisely  as  in  8.  coHsteUatutj 
rhodochloria^  and  chlorostictna ;  these  always  very  distinct,  of  a  rose- 
pink  color,  or  sometimes  almost  white;  the  darker  border  around  them 
is  of  a  deep  purple  or  blood  color,  never  greenish;  fins  rosy,  mottled 
with  orange;  head  with  radiating  stripes  of  orange  and  rosy;  najH?  with 
alternating  bars  of  yellowish  and  deep  red,  the  colors  blending;  no  de- 
cided green,  and  no  smiU  pink  spots  anywhere.  Body  oblong,  liitle 
elevatevl.  Head  rather  pointed.  Mouth  moderate,  the  jaws. about 
equal,  the  lower  with  a  small  knob;  maxillary  not  reaching  poeterior 
border  of  eye;  its  length  2  in  head;  premaxillaiies  below  the  orbit 
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Eye  very  large,  3J  in  head.  Maxillary  and  preorbital  partly  scaled; 
mandible  and  snout  naked.  Cranial  ridges  much  as  in  8.  oonsteUatus^ 
bat  more  depressed;  preocular,  supraocular,  postocular,  tympanic,  and 
occipital  present;  length  of  supraocular  spine  about  equal  to  inter- 
orbital  width;  preopercular  spines  short.  Gill-rakers  moderate,  longer 
than  in  8.  constellatus^  not  clavate.  Scales  moderate,  the  accessory  ones 
numei-ous.  Dorsal  spines  rather  low  and  strong,  the  fourth  two  fifths 
the  length  of  the  head,  about  as  high  as  the  soft  rays,  the  fin  rather 
deeply  emarginate;  caudal  slightly  notched;  anal  rather  low,  with  the 
second  spine  curved,  2^  in  head,  much  longer  and  stronger  than  thinl, 
shorter  than  the  soft  rays;  pectoral  fins  moderate,  reaching  beyond  tips 
of  ventrals,  past  the  vent,  3^  in  body.  Peritoneum  blackish.  Head 
2§;  depths.  D.  XIII-13;  A.  Ill,  6;  Lat.  1.  48.  L.  12  inches.  Coast 
of  California,  in  rather  deep  water;  the  most  abundant  of  the  red  spe- 
cies, and  one  of  the  smallest. 

(Sebastes  rosaceue  Grd.  Proc.  Acad.  Nat.  Set  Phila.  viii,  146,  1854,  and  in  U.  S.  Pac. 
R.  R.  Surv.  FIbIi.  7H,  pi.  21  (poor  fi«riire,  from  a  s{>ocinien  in  bad  condition):  Sebastes 
helrom<iculatu8  Ayres,  Proc.  Cal.  Acud.  Sci.  ii,  20,  f.  8,  18S9:  Sebaates  rosaceus  GUnthcr, 
ii,  9S.) 

1099  S.  rhodochloris  Jor.  &  Qilh,— Fly  fish. 

Bright  clear  rose-red,  without  trace  of  purplish ;  region  above  lateral 
line  with  much  deep  green  in  the  form  of  reticulating  streaks;  below 
the  lateral  line  the  green  gives  plax^e  to  bright  golden  yellow  similarly 
mixed  with  red;  top  of  head  with  cross-bands  of  green  and  red ;  green 
streaks  radiating  from  the  eye;  four  bright  pale  pink  spots  on  the  sides 
of  the  back,  arranged  precisely  as  in  rosaceusj  constellatusj  and  chloros- 
ticttoiy  the  color  brighter  than  in  these,  surrounded  b^^  rings  of  green, 
without  any  trace  of  purplish  shading;  a  pink  opercular  S[K)t;  a  pale 
area  behind  eye;  fins  all  with  the  rays  red,  the  membranes  olive  or 
golden.  Body  oblong,  more  elongate  than  in  related  species;  maxil- 
lary 2^  in  head,  reachiug  beyond  pupil;  jaws  about  equal;  preorbital 
narrow.  Eyes  very  large,  3J  in  head.  Cranial  ridges  higher  and 
sharper  than  in  any  other  of  the  red  species;  preocular,  supraocular, 
postocular,  tym[)anic,  and  occipital  species  i)resent;  interocular  space 
very  narrow,  its  width  less  than  length  of  snj)raocnlar  spine;  two  sharp 
ridges  extending  lengthwise  of  it ;  preopercular  spines  long.  Gill-rakers 
as  in  rosaceus;  mandible  finely  scaled  near  the  base.  Dorsal  fin  moder- 
ately emarginate,  lower  than  in  roHaceuSj  the  longest  spine  nearly  3  in 
head;  soft  dorsal  as  high  as  spines;  caudal  slightly  notched;  second 
anal  spine  longer  than  in  any  other  siH^cies,  longer  than  maxillary, 
liigher  than  the  soft  rays,  half  length  of  head  \  \v^i^X.oT^\  t^^^\\^\^  "^i^ 
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ventrals,  nearly  to  anal,  3f  in  body.  Peritoneum  dusky.  Head  2|; 
depth  3.  D.  XIII-14;  A.  Ill,  6;  Lat.  1.  58,  the  accessory  scales  very 
numerous.  L.  12  inches.  Off  Monterey  and  San  Francisco,  in  deep 
water;  rather  rare. 

{Sebaatichthys  rhodochloris  Jordan  &,  Gilbert,  Proc.  U.  S.  Nat.  Mos.  1680, 144.) 
1093.  S.  chlorostictas  Jor.  &  Gilb.— Pesca  Vermiglia. 

Olivaceous  above,  sides  pinkish  and  golden ;  four  roundish  spots  of 
pink  placed  as  in  8.  constellatus  and  8.  rosaceus^  but  less  distinct;  a 
pink  blotch  on  opercular  flap;  the  upper  parts  of  the  body,  from  jnst 
below  the  lateral  line,  closely  covered  with  small  round  spots  of  a  clear 
olive-green;  these  spots  most  distinct  on  the  back  and  the  top  of  the 
head ;  on  the  sides  of  the  body,  just  above  and  below  the  lateral  line, 
these  spots  form  two  continuous  series,  following  the  course  of  the  lat- 
eral line;  eyes  above  with  green  spots;  fins  nearly  plain  red;  base  of 
dorsal  spotted  with  olive.    Body  oblong.     Head  moderate,  the  profile 
rather  steep,  with  a  nearly  even  slope    Mouth  large,  oblique,  the  max- 
illary reaching  to  behind  the  pupil,  its  length  about  2^  in  head;  the 
premaxillary  in  front  below  the  level  of  the  large  eye,  which  is  3^  in 
head.     Jaws  equal  in  the  closed  mouth,  the  tip  of  the  lower  fitting 
into  the  emarginate   upper  jaw;    a  rather  conspicuous  symphyseal 
knob.     Preorbital  sinuate.    Cranial  ridges  sharp  and  high,  ending  in 
»harp  spines,  about  as  in  constdUitus;  preocular,  supraocular,  postocu- 
lar,  tympanic,  and  occipital  present.     luteorbital  space  concave,  with 
two  rather  prominent  ridges.     Preopercular  spines  rather  sharp,  the 
second  longest;  opercular  spines  sharp.    Gill-rakers  long  and  rather 
strong,  not  clavate,  the  longest  about  two-fifths  the  diameter  of  the 
eye,  longer  than  in  related  species.     Scales  on  heail  fewer  than  in  S. 
comtellatus;   the  snout  wholly  naked;    maxillary  partly  scaled;  man- 
dible naked.     Dorsal  spines  very  high,  nearly  as  high  as  in  rexillaris; 
the  fourth  highest,  nearly  half  head,  higher  than  the  soft  rays,  which 
are  also  considerably  elevated.    Dorsal  fin  rather  deeply  emarginate; 
caudal  tin  emarginate;  anal  fin  not  very  high,  its  second  spine  mnch 
higher  and  stronger  than  the  third,  about  as  high  as  the  soft  niys,  2\ 
in  head;  pectorals  3 J  in  length,  with  moderate  base,  reaching  beyond 
tips  of  ventrals,  about  to  vent.     Head  2i;  depth  2}.     D.  XIII-13;  A.* 
Ill,  G;   Lat.  1.  50.     L.  15  inches.    Off  Monterey  and  San  Francisco; 
abundant  in  deep  water. 

aaaaa.  Species  with  the  lower  jaw  projecting  nud  scaly ;  the  postocnlar  apioa 
iiig;  the  body  elongate;  the  peritoneum  dusky;  otherwise  M  ia 
group. 
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lOM.  S*  elon§[atas  (Ayres)  J.  &  G.—Reina, 

Color  light  red;  sides  above  with  irregular  horizontal  interrupted 
olive-green  bands,  which  are  more  or  less  broken  into  blotches,  two  of 
these  bands  below  the  lateral  line,  becoming  confluent  behind;  a  dis- 
tinct pale  band  following  the  course  of  the  lateral  line;  upper  fins 
blotched  with  olive,  lower  pale  red;  head  olive  and  blotched  above, 
l^ale  red  below;  chin  black.  Body  more  elongate  than  in  any  of  the 
other  species  (except  paucispinis)^  compressed.  Head  long,  rather 
pointed.  Mouth  large;  maxillary  extending  to  posterior  margin  of  pu- 
pil, its  length  2^  in  head;  premaxillary  on  level  of  lower  margin  of 
orbit;  lower  jaw  strongly  projecting.  Eye  very  large,  longer  than 
Anout,  3^  in  head;  interorbital  space  broad,  concave,  with  low  frontal 
ridges.  Cranial  ridges  low  and  long;  preocular,  supraocular,  tympanic, 
and  occipital  present;  tympanic  spines  small;  preopercular  spines  very 
Hharp,  all  pointed,  directed  backwards;  opercular  spines  very  long  and 
sharp.  Oill-rakers  long  and  strong,  the  longest  about  one-third  the  eye. 
Scales  large,  not  very  rough;  accessory  scales  numerous.  Maxillarj', 
mandible,  and  preorbital  scaly.  Dorsal  spines  moderately  high,  ratlier 
strong,  the  highest  about  equal  to  the  soft  rays,  2|  in  head ;  the  fin.  not 
deeply  emarginate.  Caudal  fin  lunate;  anal  fin  rather  low;  the  second 
8X>ine  half  length  of  head,  much  longer  than  the  third,  higher  than  the 
soft  rays;  pectorals  moderately  broad,  long,  reaching  beyond  the  tips  of 
the  short  ventrals  to  vent.  Peritoneum  dusky.  Head  2|;  depth  3^; 
pectoral  3^.  D.  XIir-13;  A.  HI,  C;  Lat.  1.  58.  L.  12  inches.  About 
Monterey  and  San  Francisco;  abundant  in  deep  water.  This  species 
bears  considerable  resemblance  to  8.  proriger. 

{Sehastes  elongatun  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  21),  1H59,  f.  9.) 

aaaaaa.  Species  with  tbo  scales  of  moderate  size;  the  cranial  ridges  well  developed  ; 
tlie  postocalar  wanting;  scales  smoothisb;  those  on  the  head  mostly  cycloid ; 
lower  jaw  naked,  its  tip  protruding;  i>eritoueum  white;  second  anal  spine 
long. 

1095.  S.  rabrivlnctas  Jor.  &,  G'llh.— Spanish  Flag, 

Very  pale  rose-red,  almost  white,  with  cross- bands  of  a  deep,  intense 
crimson-red;  these  bands  broadest  on  the  back;  one  of  the  bands  runs 
across  the  eye,  snout,  suborbital  and  maxillary,  its  boundaries  indis- 
tinct; the  next  across  the  nuchal  region,  front  of  dorsal  and  opercle; 
the  next  across  the  middle  of  the  spinous  dorsal,  including  the  ventrals 
and  the  i)6atrior  half  of  i>ectorals;  another  across  soft  dorsal  and  anal ; 
another  across  base  of  caudal,  the  fin  itself  being  deep  rose  color;  the 
otJiar  fius  share  the  color  of  that  part  of  the  body  against  which  they 
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lio.  Body  robust,  rather  deep  and  compressed.  Head  long^  acate  in 
profile,  there  being  a  nearly  straight  slope  from  a  bony  promiuence  iu 
front  of  the  spinous  dorsal  to  the  tip  of  the  lower  jaw.  Mouth  rather 
large,  oblique,  the  lower  jaw  projecting;  maxillary  broad,  extending  to 
opposite  the  middle  of  the  eye;  its  length  2|  in  head;  premaxillary  on 
level  of  lower  border  of  eye;  cranial  ridges  quite  low,  their  spines 
bluntish  and  depressed;  preocular,  supraocular,  tympanic,  and  occipital 
ridges  present ;  interorbital  space  flattish,  narrow,  not  so  broad  as  the 
eye,  not  wideneil  behind,  with  sparse,  smooth  scales;  two  long  frontal 
ridges  extend  the  length  of  the  interorbitnl  si)ace;  these  are  oovere*! 
w^ith  bare  skin;  behind  and  between  these  are  two  shorter  ridges  cov- 
ered by  naked  skin;  occipital  ridges  long,  curved,  diverging  behind; 
mandible  naked;  maxillary  with  a  few  scales;  suborbital  stay  very 
prominent,  its  tip  nearly  reaching  the  preopercle;  preopercular  spines 
very  strong,  the  second  longest;  opercular  spines  long;  preorfoital 
wide.  Eye  very  large,  its  diameter  3J  in  length  of  head.  Gill-rakers 
rather  short,  robust,  much  compressed,  the  longest  about  one-fourth  the 
length  of  the  eye.  Scales  on  head  all  small  and  thin,  mostly  cycloid; 
scales  of  body  smoother  than  usual;  accessory  scales  very  numerous. 
Dorsal  spines  robust,  rather  high,  the  fifth  not  quite  half  the  length  of 
the  head;  those  behind  rajwdly  shortenetl,  the  membrane  joining  the 
thirteenth  spine  below  its  middle;  soft  rays  about  as  high  as  spines: 
caudal  slightly  emarginate;  anal  low,  its  second  spine  2 J  in  head,  much 
longer  and  stronger  than  tliird,  both  robust;  pectorals  moderate,  not 
reaching  vent,  3|  in  length;  the  base  equal  to  diameter  of  eye:  ven- 
trals  not  reaching  tips  of  pectorals.  Peritoneum  white.  Head  iM; 
depth  2J.  D.  XlII-12;  A.  Ill,  7;  Lat.  1.  55.  L.  15  inches.  Santa 
Barbara  to  Monterey,  in  dtn?])  water;  rare.  In  life,  the  most  brilliantly 
colored  large  fish  in  our  waters. 

{Srbtisiichthi/fi  ruhrlrinclHS  Jonlan  &  GilluTt,  Pn^c.  U.  S.  Nat.  Mu».  1?^S),  2VU.^ 

aaaaaaa.  Si>i*cio8  with  the  srah»s  of  inmlerato  si/»'.  ♦he  cranial  riiljjos  strong  and 
nio>tly  hijxh,  but  not  sharp,  thr  postocnlar  wantin*;:  the  jaws  nearly  eqnal, 
tlie  lower  naked:  the  ^ill-rakers*  short :  the  i)t'ctor:ils  bnnul,  with  thickened 
lower  rays;  anal  HI,  5  to  III,  7.     ^.Sr^a*/iVA//j»/**  Gill.) 

1026*  S.  anricnlattis  (Gnl.)  J.  &  G. 

Color  blackish  brown,  much  mottled  with  light  brown:  top  of  head 
dark;  a  dark  blotch  on  the  upper  an^^h*  of  the  opercle:  entin*  IxhIjt 
Hushed  with  brownish  red,  this  color  most  noticeable  on  firont  of  head; 


•Gill,  Proc.  Acatl.   Nat.  Sci.  Phila.    I5i2,   'JT-:   typo  Stbatttt  mifroeimcim»  Ajtm: 

(6(tiii6roi,  maguiticent;  ix^^^'^*  fish.) 
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a  brownish  red  Btreak  along  middle  of  maxillary,  and  a  second  from  the 
preorbital  downwards  and  backwards  across  the  cheek;  another  from 
eye  to  lower  part  of  opercle;  fins  all  marked  with  dark  and  light  olive 
and  reddish,  the  latter  hue  especially  on  the  ventrals  and  anal;  base  of 
I)ectoral  blackish;  northern  specimens  are  more  blackish,  and  less  uni- 
form in  color;  old  specimens  are  often  nearly  uniform  reddish  brown; 
the  young  sometimes  with  obscure  dark  bars,  the  caudal  fin  speckled. 
Body  oblong;  rather  deep.  Mouth  moderate,  below  axis  of  bo<ly,  the 
jaws  nearly  equal;  maxillary  reaching  beyond  eye,  its  length  2^  in 
head;  preorbital  broad;  interorbital  space  concave  on  each  side  of  a 
broad  median  ridge;  preocular,  supraocular,  tympanic,  coronal,  and 
occipital  spines  present,  the  latter  sometimes  divided;  preopercular 
spines  long,  all  directed  backward,  the  second  longest;  oi>ercular 
spines  weiik;  3  suprascapular  spines.  Scales  on  body  large,  ctenoid ; 
accessory  scales  not  very  numerous;  mandible  naked.  Spinous  dorsal 
high,  the  longest  spine  2  in  head,  higher  than  the  soft  rays,  which 
are  much  elevated;  second  anal  spine  longer  and  stronger  than  third, 
2^  in  head;  soft  part  of' anal  high;  pectorals  rather  short  and  broad, 
the  tips  barely  reaching  the  vent,  their  length  3i  in  body;  ventrals 
reaching  to  vent;  caudal  truncate.  Head  3^;  depth  2 J.  D.  XIIJ, 
13;  A.  Ill,  7;  Lat.  1. 45.  L.  18  inches.  Pacific  coast,  from  Vancouver's 
Island  to  Cerros  Island,  very  abundant;  the  only  species  entering 
the  bays  and  caught  with  hook  and  line  from  the  wharves.  It  may 
be  known  at  once  by  the  coronal  spines,  which  are  developed  on  no 
other  American  species  of  the  genus.  In  some  of  our  specimens  from 
the  Gulf  of  Georgia  these  spines  are  obsolete  on  one  or  both  sides. 

(SeboMttH  auriculatua  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  laH,  131, 14G,  antl  U.  8.  Pac. 
R.  R.  Siirv.  Fish.  80:  Sehavtes  auriculatua  Ayres,  Proc.  Cal.  Acad.  Sci.  1862,  215,  f.  68: 
ikhaaiea  ruber  \ar,  parrus  Ayres,  Proc.  Cal.  Aciul.  Sci.  i,  7,  1854.) 

10^7.  S.  rastrcllig^er  Jor.  &  Gilh,— Grass  Rock-fish, 

Blackish  green,  with  paler  mottlings,  the  sides  spotted  with  darker; 
l)elly  pule  greenish ;  paired  fins  dark,  often  bordered  with  reddish ;  other 
fins  chiefly  olivaceous,  spotted  with  darker;  the  brightness  of  the  olive 
and  greenish  shades  is  quite  variable,  but  the  species  is  always  without 
definite  markings  and  without  bright  red.  Body  oblong,  deepest  at  the 
shoulders.  Ilead  short,  blunt.  Mouth  moderate,  little  oblique,  the  max- 
illary reaching  to  the  posterior  margin  of  the  eye,  its  length  2^  rn  head; 
the  premaxillary  rather  below  the  level  of  the  eye;  jaws  equal,  without 
'  oymphyseal  knob.     Eye  small,  anterior,  4^  in  head.    Cranial  ridges 
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Strong,  bat  broad  and  depressed,  ending  in  small  spines;  pieocolar, 
supraocular,  tympanic  and  occipital  x)resent;  the  occipital  ridges  are 
very  long,  equalling  the  diameter  of  the  orbit;   preopercalar  spioes 
8hort  and  stout,  the  two  upper  subequal;  opercular  spines  very  broad 
and  flat,  sometimes  bifid;  suprascapular  spines  strong;   interorbital 
space  moderate,  narrower  than  eye,  flattish,  with  two  low  ridges;  spines 
of  head  little  divergent  backwards.    Gill-rakers  very  short,  wide,  com- 
pressed, the  longest  almost  as  wide  as  high.     Scales  on  body  large; 
accessory  scales  few.    Dorsal  spines  low,  the  fifth  about  two-fifths  the 
length  of  the  head;  the  fin  little  emarginate;  soft  rays  considerably 
higher  than  spines;  caudal  slightly  rounded;  anal  high,  its  spines  low, 
the  second  as  high  as  the  third  and  much  stouter,  3  in  head;  pectoral 
rather  short,  reaching  vent,  its  base  extremely  broad,  its  width  about 
one- third  length  of  head;  the  lower  rays  much  thickened;  length  of 
pectorals  3?}  in  body;  ventrals  moderate,  not  quite  reaching  the  tips  of 
the  pectorals.     Peritoneum  brownish.     Head  3;  depth  2}.    D.  XIII- 
13;  A.  Ill,  6;  Lat.  1. 47.    L.  15  inches.    Coast  of  California;  abundant 
southward.    A  strongly  marked  species,  known  at  once  by  its  short 
gill-rakers. 

{Scba«tichthya  rastrelliger  Jor.  &  GUb.  Proc.  U.  S.  Nat,  Mas,  1880,  296.) 

1028.  S.  eanriniis  (Rich.)  Jor.  &.  Gilb. 

This  fi)rm  agrees  with  the  subspecies  vexilhris,  in  general  characters, 
ditt'ering  in  the  color,  which  is  scarcely  reddish  or  yellowish,  the  dark 
shades  being  dark  brown,  the  pale  shades  light  brownish  and  better 
defined  than  in  rexillarls;  the  chin  is  rather  more  projecting;  the  dor- 
sal spines  are  slender  and  much  lower  than  in  vexillarU;  in  this  respect 
there  is  considerable  variation  among  individuals;  the  armature  of  the 
head  is  essentially  the  same  as  in  rexiUariSj  as  are  the  fin-rays,  gill- 
rakers,  and  scales.     Puget  Sound  to  Sitka;  abundant. 

{Sfhastcft  cannnHH  Uichardsoii,  Voy.  Sulphur.  lohth.  77,  pi.  41,  f.  1,  l'^45.  Thi»§p«'i« 
has  no  spocial  aftinity  with  the  Jai)auo»e  /S.  iucrmitf,  with  which  it  has  been  idrDtitied 
by  Dr.  Glint  her.) 

Snbsp.  VCXillariS  Jor.  &  Gilb. — Garnqm. 

Bright  i)ale  yellowish-nHl,  becoming  lighter  below,  the  reddish  and 
yellowish  forming  large  and  irregular  areas,  sometimes  one  shade  pre- 
dominating, sometimes  the  other;  a  i)ink  cross-blotch  on  the  back  at 
base  of  the  second  and  third  dorsal  si)ines  sometimes  present;  npper 
parts  of  head  mostly  pink,  with  broad  olive  shades  running  backwanl, 
one  on  the  lower  lip,  one  on  the  maxillary,  one  from  preorbital  n*gioa 
downward,  one  from  the  eye  backward  and  downward  across  thecheekl^ 


106.   SCOBP^NID^ — SEBASTODES.  673 

and  another  across  the  opercular  spines;  fins  all  pinkish  red,  the  mem- 
branes olive;  vertical  fins  narrowly  edged  with  dasky ;  top  of  head  usu- 
aUy  with  alternating  cross-shades  of  pinkish  and  yellowish;  yellowish 
Bhades  sometimes  replaced  by  light  olive;  other  specimens  are  quite  red; 
still  others  brownish ;  the  light  areas  on  the  back  have  a  x)08ition  sim- 
ilar to  that  of  the  rosy  s][>ots  in  8.  constellatua.  Body  stout  and  com- 
pressed, the  back  elevated.  Mouth  rather  large,  the  broad  maxillary 
extending  behind  the  orbit,  its  length  2  in  head;  premaxillary  on  level 
of  lower  e<lge  of  pupil;  jaws  subequal,  the  lower  somewhat  projecting, 
bat  without  symphyseal  knob;  the  upper  jaw  emarginate  at  tip.  Cranial 
ridges  long  and  low,  higher  than  in  rastrelli^ery  the  preocular,  supraoc- 
ular, occipital,and  sometimes  tympanic  present;  preocular  spin^  con- 
spicuous, extending  well  backward;  occipital  spines  rather  long,  diverg- 
ing backward ;  interorbital  space  broad  and  flattish,  narrower  than  eye, 
occai>ied  by  two  raised  ridges,  covered  by  the  scales;  preopercular 
spines  moderate,  some  of  them  usually  divided  into  two,  three,  or  four 
at  tip,  the  middle  one  the  largest.  Eye  moderate,  high  up,  4-4.}  in  head ; 
preorbital  very  broad;  suborbital  stay  short.  Jaws  naked.  Gill-rakers 
rather  long  and  strong,  the  longest  slightly  clavate,  nearly  half  as  long 
as  eye.  Dorsal  spines  very  strong  and  high,  about  as  in  chlorostictmj 
nearly  as  high  as  in  maligery  the  highest  more  than  half  length  of  head, 
and  rather  higher  than  the  very  high  soft  rays;  membrane  of  spinous 
dorsal  rather  deeply  incised,  but  less  so  than  in  malujer;  second  anal 
spine  3  in  head,  scarcely  longer  than  the  third,  and  not  much  stronger, 
about  two-thirds  as  high  as  the  soft  rays;  caudal  truncate;  pectoral 
shorter  than  head,  not  reaching  t^ie  vent;  its  base  rather  broad,  its 
length  32  in  body;  ventrals  not  reaching  vent.  Peritoneum  white.  D. 
XIII-16;  A.  Ill,  G;  Lat.  1.  55.  L.  18  inches.  Coast  of  California, 
abundant  southward;  apparently  a  geographical  variety  of  8.  caurinuSj 
but  quite  difl'eront  in  color. 

{SebastichthifH  vuiJlanfi  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1880,  292.) 

1099.  S.  maliKrer  Jor.  &  Gilb. 

Color  warm  yt'llowish  brown,  the  anterior  portion  of  the  back  and 
sides  u.snally  clear  yellow;  breast  yellow;  anterior  part  of  body  and 
head,  esp<»ciall y  in  the  adult,  closely  covered  with  small  round  spots  of 
a  clear  oran;^e-bro\vn  color;  iiosterior  part  of  body  darker  than  ante- 
rior, variously  mottled;  soft  fins  all  slaty  black,  the  pectorals  and  dorsal 
paler  at  base  and  speckled;  brownish  shades  radiating  from  the  eyes. 
Body  oblong,  robust.  Head  large*  Mouth  moderate^  the  jaws  nearly 
Bull.  Nat.  Mas.  No.  IG 43 
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equal  when  closed;  maxillary  reaching  to  opposite  posterior  margm 
of  eye,  its  leu^th  about  half  that  of  head^  preorbital  moderate,  with 
an  angular  lobe.    Cranial  ridges  a  little  higher  than  in  caurinug^  a  littk 
lower  than  in  carnatus;  preocular,  supraocular,  tympanic,  and  occipital 
present;  occipital  ridges  low;  preopercular  spines  verj'  short;  oper- 
cular long.     Gillrakcrs  moderate,  somewhat  clavate,  about  as  long  as 
pupil.    Scales  rough.     Jaws  naked.     Dorsal   spines  very  high  and 
strong,  higher  than  in  any  other  species,  the  membranes  very  deeply 
incised,  so  that  half  or  more  of  the  length  of  the  highest  spines  is  free 
anteriorly ;  highest  spine  about  f  length  of  head,  the  fin  deeply  emar- 
ginate;  soft  dorsal  high,  but  lower  than  the  spines;  caudal  tniDcate; 
anal  high,  the  second  spine  2^  in  head,  little  higher  than  the  third,  not 
two- thirds  the  height  of  the  soft  rays;  pectorals  very  broad  and  romided, 
reaching  beyond  ventrals  to  vent;  base  of  the  fin  broader  than  eye,  the 
lower  rays  thickened;  its  length  3^  in  body.    Peritoneum  pale.    Head 
2f ;  depth  2 J.    D.  XIII-13;  A.  HI,  6;  Lat.  1.  47.     L.  20  inches.    Mon- 
terey to  Sitka,  mostly  in  deep  water,  very  abtindant  northward;  one  of 
the  largest  species. 

(Sehastichthya  maJigcr  Jot.  &  Gilb.  Proo.  U.  S.  Nat.  Mas.  1880,  322.) 

1030.  S.  carnatus  Jor.  <&  Gilb. 

Yellowish  brown,  with  blotches  of  clear  flesh-color  or  pinkish,  the 
dark  color  predominating  above,  the  pinkish  below;  membrane  between 
third  and  fourth  spines  always  pale,  this  color  forming  a  blotch  at  the 
base  of  these  spines,  and  then  exteuding  obliquely  downwards  and 
backwiirds,  usually  joining  the  ventral  color;  in  front  of  this  light  area 
on  the  sides  is  a  narrow  oblique  dark  one,  in  front  of  which  in  turn  is 
a  pale  one,  which  begins  at  the  angle  of  the  opercle  and  divides,  pass- 
ing around  the  pectorals  and  uniting  below  them;  a  light  blotch  under 
the  eighth  dorsal  spine,  extending  up  on  the  fin;  another  at  junction  of 
the  two  dorsals,  and  another  under  the  last  ray;  under  each  of  these 
are  irregular  undulating  pale  areas;  sides  with  pale  blotches  of  all 
sizes;  head  above  with  cross-shades  and  bands  radiating  from  eye,  its 
light  shades  tinged  with  purplish;  fins  colored  like  neighboring  parts 
of  boily.  Body  rather  short  and  deep.  Mouth  low  and  rather  short, 
the  maxillary  extending  to  rather  behind  the  i)osterior  edge  of  the 
eye,  its  length  2  in  head;  premaxillary  entirely  below  eye;  jaws  aboat 
espial;  no  symphyseal  knob.  Scales  on  head  rather  rougher  than  in  & 
chrysomelas;  lower  jaw,  maxillary,  space  in  front  of  eye  and  naaal  r^gta 
naked.     Cranial  ridges  well  developed,  bat  somewhat  lower  thflF  * 
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ehrysiymela*  covereft  witii  thick  skin;  prcocnlar,  snpraocnlar,  tyinpanio, 
aud  occi|>itnl  iiresent;  occipital  spines  lower  and  narrower  than  in  chry- 
vtmela*;  preoperciilur  spines  small  and  blontish.  Gillrnkers  short, 
okiTntc.  Spinous  dorsal  always  higlier  than  in  chrygomelas,  tlio  highest 
Apfnes  2  tn  head,  rather  higher  than  the  eoft  rays,  the  inembnines  more 
duflply  incised  than  ia  chryaamehia ;  caudal  truncate;  anal  moderately 
high,  tlie  second  spine,  2J  in  head,  stronger  and  slightly  longer  than 
tbird,  ahout  two-thirds  height  of  eoft  rays;  pectorals  rather  short,  3J 
In  head,  about  reaching  to  the  vent,  their  bases  very  broad,  the  lower 
roys  thickened  and  fleshy;  veutnils  reaching  vent.  Peritoneum  white. 
Hea<l  23;  depth  2i.  D.  SIII-13;  A.  Til,  6;  pyloric  cceca  8;  vertebiiB 
12  +  15j  Lnt.  1. 43.  L.  14  inches.  Coast  of  California,  generally  abun- 
dnnt;  in  rather  shallow  wat«r. 

iSeboilklilhst  canalaa  Jor.  &  GUb.  Proc.  U.  8.  X(tt.  Mm.  1680,  73,) 
I03I.  S.  chrysotnelaa  Jor.  &  Gilb. 

Pattern  of  coloration  precisely  as  in  S.  carnatits,  the  colors  different  j 
light  shade  a  clear,  warm,  brownish  yellow,  with  some  specks  of  deeper 
orange;  varjing  trom  a  dnsky  orange  to  olivaceous  yellow,  the  latter 
color  more  often  seen  on  the  belly;  dark  shade,  black  or  dark  brown, 
vith  slight  olive  tinge;  dark  color  predominating  on  the  back;  mem- 
brane Itetween  third  and  fonrth  dorsal  spines  and  an  area  at  the  base 
of  tiie«e  spines  always  pale ;  a  yellow  blotch  extendiuff  thence  downward 
and  backward,  usually  joining  the  light  color  of  the  belly;  another  light 
area  passing  f^m  near  the  angle  of  the  operclo  around  the  pectorals, 
nniling  below  them;  three  other  blotches  along  Ihe  baek,  one  under 
the  eighth  dorsal  spine,  one  nnder  the  la»t  spine,  and  one  under  the 
laat  soft  ray ;  from  each  of  tliese,  irregular  pale  areas  extend  down  the 
Bides;  flns  the  color  of  the  region  to  which  they  belong;  bead  above 
with  dusky  cross-shades  and  faint  bands  radiating  from  the  eye.  Body 
Biiort  and  stoat,  compressed.  Heml  short,  bluntiah.  Month  rather 
small,  entirely  below  the  axis  of  the  body;  lower  jaw  slightly  included; 
premuxillaries  on  levelof  lower  edge  of  orbit;  maxillary  reaching  poste- 
rior margin  of  eye,  its  length  2  in  head;  preorbital  wide.  Cranial 
ridges  very  prominent,  high  and  strong,  covered  with  thick  skin,  ending 
io  strong  spines,  which  diverge  backwanl;  preocnJar,  snpraocnlar,  tyns- 
panic,  and  occipit4U  present;  preoi)ercalar  spines  short  and  thick.  Gill- 
rakers  OS  in  S.  camatMJi.  Scales  moflerate,  rough,  the  accessory  ones 
lower  jaw,  maxilTnry,  na-tal  region,  and  space  in  front  of  eye  naked. 
I>AcsaI  spines  high  and  strong,  the  highest  2J  in  head,  rather  higher 
xagBf  Uie  flu  deeply  emarginate;  aocouO.  aaal  Be\'as,^\Sa 
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head,  much  stronger  than  third,  the  two  aboat  equal  in  length;  pe& 
toral  33  in  head,  with  very  broad  base,  reaching  beyond  the  tips  of  the 
ventrals,  which  reach  nearly  to  the  vent;  lower  pectoral  rays  thick- 
ened; caudal  truncate.  Peritoneum  pale.  Head  2|;  depth  2f.  D. 
XIII,  13;  A.  Ill,  6.  Lat.  1.  45.  L.13  inches.  San  Francisco  to  San 
Die^o,  abundant  in  rather  deep  water. 

{Schastichthys  chryaamelas  Jor  &  Gilb.  Proc.  U.  S.  Nat.  Mns.  1830,  455,  465.) 
1032*  S.  ndialosns  (Ayres)  Jor.  &  Gilh.—Garrupa, 

Ground  color  blue-black  of  varying  shade,  sometimes  tinged  with 
yellowish  anteriorly,  everywhere  finely  and  irregularly  finectled  and 
spotted  with  yellow  or  white,  the  light  color  nsaally  bright  and 
^ihurl)ly  define<l;  these  spots  smallest  and  most  numerous  on  head;  a 
broad  irregular  yellow  band,  made  of  confluent  blotches,  from  be- 
tween the  third  and  fourth  dorsal  spines,  involving  their  membranes, 
downward  to  the  lateral  line,  thence  backward  to  base  of  candal;  fins 
all  black,  with  light  spots  at  base;  under  parts  soiled  yellow.  Body 
robust,  the  back  elevated,  the  ])rofile  steep.  Month  rather  large,  the 
jaws  equal,  the  maxillary  2  in  length  of  head,  extending  to  beyond 
]>upil:  jaws  naked.  Eye  large.  Cnmial  ridges  high  and  thick,  com- 
l>arativoly  short;  preocular,  supraocular,  tympanic,  and  occipital  pres- 
out,  the  latter  much  higher  than  in  chrysomeJaM.  and  bulging  so  that  its 
base  is  narrower  than  its  upper  i>art:  interorbital  sj^ce  narrow;  pre- 
opercular  si)ines  short.  Gill  rakers  as  in  vhri/xomdait.  Dorsal  rather 
high,  considerably  emarginate.  the  highest  spines.  2  in  head,  high«-r 
than  the  soft  rays;  caudal  tnineate:  set-ond  anal  spine  2i  in  head, 
stouter  and  slightly  longer  than  thinl.  much  lower  than  the  soft  rays; 
l>eotor;ils  short  and  bmad,  3A  in  lencth,  i-ec^.rliing  l^eyond  tips  of  ven- 
trals to  vent.  Scales  rough,  the  acoes>«>ry  sc-ales  UTimenir.s,  reritonenm 
pale.  Uead  :^;  depth  2?.  D.  XIII-i;.:  A.  III.  7:  Lit.  1.  40.  L.  12 
inches.  Pacific  coiist.  from  Vnnconver's  Island  to  MoTxteney.  in  rather 
deep  water:  abundant. 

^r\:.v,./,:«,S*:?ii<  Gnl.  IVv.  Aon-V  X..-.  "^^      p*:   >,.  >*.;.  ly,  ar»-.  :r.  l\  >.  Vk.  K.  R. 
>Tv.  K  -li.  7J.  ::.«•  ol"  S:or*r:  >-.■.;•■••     -      '  •■•A    :--».::  k.  Ci-  A  ij-  5s..   :.  C-,  1"^: 

103a.  S.  sorrirep*  J.^r^l^--  »v  <'."-.r,  —7    --•■ 

Da  1  k  y  *\ :  ve.  biaok i s! i  i  i Ih"> vi-,  y r '. '. .  •  '-^ .  > . :  ".  •^•'  • » ^ :  >;- sr5  w  -; ; a  ala^Mit  7 
•"^Kiqui*  bi.uk  or\^>s-b;iuds.  wiiUr  ;a.:T.  tvr,  i;^::.i*.y  si.ar^*!y  ^ir^xitd,  bat 
<o:iH-:i:iie5  faint  in  the  vounc:  rwti  '.•'.,u"k  Iviii.!?  Jv^t&v-jj^  and  hack- 
wanl  irv^m  eye:  lip^  nKmth.  fiv^n:  and  k^vrr  ixut  of  bead  scroop 
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blackish. olive ^  cranial  ridges  black.  Body  robust,  compressed  behind. 
Head  compressed.  Mouth  large,  the  maxillary  reaching  to  opposite 
middle  of  eye,  its  length  2J  in  head;  jaws  equal.  Cmnial  ridges  thick, 
short,  high  and  strong,  covered  with  lax,  thick  skin,  placed  nearly  iu 
a  right  line  on  each  side;  preocular,  supraocular,  tympanic,  oc43ipitaK 
and  nuchal  spines  usually  present,  the  latter  sometimes  coalescent  with 
the  occipital;  interorbital  space  narrow,  flat,  closely  scaled;  preorbital 
rather  broad;  preopercular  spines  sharp;  jaws  naked;  membranes  of 
spinous  dorsal  thick,  covered  with  small  scales.  Eye  small,  6  in  head. 
Gill-rakers  short,  stiff  and  clavate.  Dorsal  spines  strong,  rather  low, 
scarcely  exserted,  lower  than  the  soft  rays,  the  longest  2§  in  head; 
second  anal  spines  2^  in  head,  stronger  than  third,  scarcely  longer; 
pectorals  broad  and  rounded,  the  lower  rays  thickened,  tlie  tips  reach- 
ing vent;  ventrals  reaching  beyond  vent;  caudal  rounded.  Peritoneum 
pale.  Hea<13  ;  depth  2 J ;  pectoral  3 J.  D.  X1II-1;3;  A.  Ill,  5;  Lat.  1. 
50.  L.  12  inches.  San  Francisco  to  Cerros  Island,  abundant  south- 
ward; one  of  the  most  singularly  marked  of  the  rock-fishes. 

{Sebasiichthya  aerrivcps  Jordan  &,  Gilbert,  Pi-oc.  U.  S.  Nat.  Mas.  1880,  38.) 

1034«  S.  nlsrroclncms  (Ayres)  J.  &,  G. 

Bright  orange-red,  with  5  jet-black  vertical  bars,  overlaid  with  re<l ; 
these  bars  comparatively  narrow,  none  of  them  wider  than  eye;  one 
at  beginning  of  dorsal,  extending  downward  on  opercle  and  scapular 
region;  a  second,  broader  one,  under  middle  of  spinous  dorsal;  a  third 
under  posterior  i)art  of  spinous  dorsal;  the  fourth  narrower,  under  front 
of  soft  dorsal;  the  fifth  under  middle  of  soft  dorsal,  all  of  these  extend- 
ing on  the  dorsal  fin;  two  oblique  black  bands  from  ey^,  downwards 
and  backwards  across  cheeks;  another  upwards  and  backwards  towards 
the  nape;  fins  uniform  deep  orange,  anal  and  ventrals  tipped  with  black- 
ish; mouth  red.  Body  short,  deep,  and  compressed,  deeper  than  in  any 
of  the  other  si)ecies;  back  arched.  Head  large,  compressed.  IMouth 
very  large;  maxillary  extending  to  oeyond  pupil,  2  in  head;  lower  jaw 
very  slightly  projecting,  the  symphysis  not  produced;  premaxillary 
scarcely  below  eye.  Eye  large,  4J  in  head.  Cranial  ridges  higher  than 
in  an^' other  s[)ecies,  their  si)ines  blunt,  the  ridges  arranged  in  two 
nearly  parallel  series  as  hi  8.  serriccps^  the  sui'face  of  the  larger  ones 
roughened  by  accessory  spinous  tubercles  as  in  S.  ruber ^  occipital 
ridges  very  high;  skin  covering  cranial  ridges  thin  or  obsolete,  not  lax; 
interorbital  space  sparsely  scaled,  xitvy  narrow,  its  breadth  a  little  more 
than  half  diameter  of  eye,  with  very  strong  frontal  ridges,  whidi  are  not 
sed  by  the  scales;  jawsnaked;  preorbital  broad)«bUnri\d4|^r 
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ing  along  its  surface  and  that  of  the  saborbital;  this  ridge,  someirlmt 
rough  and  not  covered  with  the  scales,  is  continuous  with  the  short  sub- 
orbital stay;  preopercular  spines  short,  very  blunt,  the  opercular  spines 
very  strong;  scapular  spines  moderate.  Gill-rakers  short  and  sUmt, 
clavate,  the  longest  nearly  onethii*d  the  diameter  of  the  eye.  Dorsal 
spines  rather  high  and  strong,  the  longest  2^  in  head,  about  as  high  as 
soft  rays,  the  fin  not  deeply  emarginate;  caudal  tin  rounded;  anal  fin 
high,  its  second  spine  2^  in  head,  higher  and  much  stronger  than  the 
third;  pectorals  broad,  fan-shaped,  3|  in  length,  their  base  one-thiid 
broader  than  the  diameter  of  the  orbit,  their  tips  not  quite  reachmg 
tips  of  ventrals.  Scales  rough.  Peritoneum  white.  Head  2|;  depth 
2§.  D.  XIII,  15;  A.  Ill,  7;  Lat.  1.  50.  L.  15  inches.  San  Francisco 
to  Vancouver's  Island,  in  deep  water;  rare  southward.  A  large  and 
singular  species. 

{Sebtutea  nUfrocinetut  Ayres,  Proc.  Cal.  Acad.  Sci.  ii,  25,  1^59,  and  217,  f.  67:  M«f- 
tichthya  nigroidnctiu  GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  278.) 

8((9.— SCORP^UTA  Linnniu. 
Rascacios. 

{Sehaatapisies  Gill:  Parascorpasna  Bleeker:  PHeudoaehaaieaS&nTakgei  Pontinma  Totj.) 
(Artedi;  Linnsens,  Sy sterna  Nat nrie,  IT'vS:  iyne  Scorpcpna  porcua  1,.) 

Body  oblong,  somewhat  compressed.  Head  large,  not  much  com- 
pressed, usually  naked  above,  and  armed  with  several  series  of  spinous 
ridges;  often  with  dermal  flaps.  Month  large,  with  bands  of  villifonn 
teeth  on  jaws,  vomei:,  and  pahitines.  Scales  mostly  ctenoid,  of  motl- 
emte  size,  often  with  skinny  flaps.  Dorsal  fin  with  12  stout  spines; 
anal  with  3  spines,  the  second  commonly  the  longest;  i>ectorals  large, 
rounded,  the  base  usually  procurrent ;  the  upper  rays  divide<l,  the  lower 
simple  in  all  our  species;  ventrals  inserted  behind  pectorals.  Xo  air- 
bladder.  Vertebne  10  +  14.  Species  numerous  in  the  tropical  seas; 
fishes  of  singular  forms  and  bright  colors:  the  variation  in  sqnamation 
and  armature  is  very  great,  but  if  the  group  be  further  subdivided, 
some  characters  other  than  those  hitherto  suggested  must  be  taken. 
The  iutergradation  of  the  species  of  Scorpcvna  an«l  Seba^todes  is  very 
l)erfect.  The  greater  number  of  dorsal  spines  and  of  vertebrae  affonl 
the  onlv  characters  known  to  us  bv  which  Sebastodes  niav  be  distin- 
guished  from  Scorpama,  (<rz«virra!va,  the  ancient  name  of  Scorptrnn 
scrofa^  from  <rxop:Tto^y  scorpion,  in  allusion  to  the  dorsal  spines,  which 
inflict  a  very  painful  sting-like  wound.) 


aperclea.  hreast,  and  tunall;  top  of  bead  scuty;  Db  pit  at  the  occiput; 

uf  Srbantoda,     (fentinua*  Fu<>y.  } 
ml  fliips  uoiiu;  i>efltoral  fin  not  pnwnrrenl;  no  I'AOCcLpital  Bpines. 

daclrlopterit  De  lu  RocLe. 

(lelii^at«  scarlet  retl,  the  opercle  and  cloraal  fin  some'ivliat 
mottled  with  biowuisli.  Body  not  miieb  elevated,  littlu  compressed, 
tlie  tail  slnnder.  Head  large,  little  coiiii)rvssed;  cbveks,  operclea,  and 
occipital  region  well  scaled;  no  dermal  flaps  anywhere;  suborbital  stay 
Btrong.  Muath  ratUer  large;  with  teeth  as  usual  on  jaws,  romer,  and 
pBlatin«»;  lower  jaw  not  projecting;  inaxillary  extending  to  beyond 
pupiL  Siiborbiljd  with  a  narrow  niised  smooth  ridge,  which  cuds  in  a 
spine  at  the  base  of  the  stay ;  preorbital  narrow,  its  edge  slightly  spi- 
interorbital  space  narrow,  with  two  parallel  raised  ridges  and  a 
deep  groove.  Cranial  ndgcs  short,  sharp,  about  as  in  Seliantodes  rom- 
WKb;  preocular,  supraocular,  poatocolar,  tynipauie,  occipital,  and  uu- 
ebal  spines  present;  suprascapular  spiues  sliari>;  no  esoccipitals ;  oper- 
spines  moderate;  preopercular  spiues  sharp,  the  second  longest. 
Cye  very  large,  3  in  head.  Jaws  naked.  Gill-rakers  rather  long  and 
oUtDder.  Pectoral  very  narrow  for  a  Scoi^jwna,  the  rays  not  procurrent 
'below  nor  thickened,  reaching  anal;  vcntrals  small,  reaching  paat  vent; 
anal  small  and  low,  its  second  spiue  a  little  stouter  but  not  longer  than 
third;  dorsal  low,  little  emarginate,  the  spines  slender.  Bcales  ctenoid, 
regularly  arranged;  no  accessory  scales.  Head  3^;  depth 23.  D.XII 
12j  A.  UI,  5;  Lat.  1.  43.  Deep  water  otF  Chei^npeake  Bay;  described 
Itom  a  specimen  lately  talcou  by  the  V.  S.  Fish  Commission.  It  is  pro- 
VUlonatly  identified  with  S.  dactyloptera,  of  the  Mediterranean  and  Ma- 
deira Isliiuds,  but  it  is  probably  a  species  distUiet  Irom  the  latter, 
Ditboagb  closely  related. 

(Db  la  Boflie,  Ann.  Mn».  liU,  1«»,  pi.  Si,   f,  2:   Stbattm  daclstopUrva  GUnHior,  ii, 
)i  SAtutei  impeHalit  C.  &,  T.  iv,  336.) 

I.  Cbtwiu,  opf^nrlps,  ttnd  top  of  bead  naked;  dcmiftl  flnpi  present;  pi>otoraU  pru- 
onrreiil.  n  iiaarirnt«  pit  at  thn  iiccipnt.    (Scocpcrnit. ) 
e.  Dntost  Hcal}-.     (ParOKorpamililtxViir.) 

SMft.  8.  valtnta  Grd.— Swrpnio;  Scorpion,-  Sim/piii. 

Brown,  inx'gnlnrly  mottled  and  blotched  witii  rosy  purplish  and  pale 
tlive;  opercles  and  cheeks,  a  bar  behind  eye,  and  5  or  6  largo  blotches 
pt  base  of  dorsal,  purplish;   head,  back,  and  sides  with  many  small 

•Poey,  MBmoriiwt'iibi.,ii,  1J3,  IWIO:  typ>-ro»tinu<,ca,lorPa<,y.  (LnJiu.jiDni.,  bridge; 
'ai  I*id<c  d'nn  pont  funuA  ]>ar  lea  trois  prumiprM  BnnH-tirbiiairon  pout  conteuler  lua 
ttywolo^HCtia  J'cii  wrui  biuu  msc ;  J'ai  dt^H  dit  ijiio  lv»  uuiim  K's  plus  Huvaultt  ne  ouut 
loa  tnctllcun."     l'ot>y.) 
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round  dark  olive  spots;  belly  unspotted;  thoracic  region  pink;  spinous 
dorsal  blackish,  its  middle  part  with  many  roundish  pale  spots,  fonniDg 
a  continuous  stripe,  besides  smaller  black  spots;  caudal  and  pectonl 
with  vertical  bars  of  dark  and  pale  si>otis;  soft  dorsal  and  anal  spotted; 
ventrals  pinkish,  little  spotted;  jaws  and  branchiostegals  yellowifih, 
more  or  less  mottled ;  axil  pale,  with  round  dark  spots.    Body  robust, 
little  compressed;  interorbital  space  not  very  deeply  concave;  a  pit  at 
the  vertex  in  front  of  occipital  ridges,  much  broader  than  long.    Hoiih 
very  broad,  little  oblique,  the  lower  jaw  included ;  maxillary  2^  in  head, 
reaching  posterior  margin  of  orbit.    Gill-rakers  very  short,  broad,  com- 
pressed.   Cranial  spines  bluntish,  high;  preocular,  snpraocniar,  post- 
ocular,  tympanic,  occipital,  nuchal,  and  exoccipital  present,  besides  a 
bifid  spine  between  the  exoccipital  and' orbit;  upper  preopercuiar  spine 
longest;  opercular  spines  not  large;  suprascapular  spines  3,  knife-like; 
suborbital  region  without  pit,  but  with  a  bony  carina  on  which  are 
2  or  3  bluntish  spines.     Head  naked;  bieast,  and  region  before  pee- 
torals,  covered  with  small  imbedded  scales  (with  exception  of  opercular 
flap);  anterior  margin  of  preorbitals,  margin  of  preoi^ercle,  and  nostrils 
with  skinny  flaps;  1  or  2  rather  small  flaps  above  eye,  besides  several 
smaller  ones  on  various  parts  of  the  head.    Scales  small,  nowhere  dis- 
tinctly ctenoid;  nearly  every  scale  on  the  upi)er  parts  of  body  with  a 
small  membranous  flap.    Dorsal  spines  high,  higher  than  the  soft  rays, 
the  longest  2^  in  head;  second  anal  spine  longest  and  much  the  strong- 
est, 3  in  head;  pectoral  very  broad,  short,  and  rounded,  its  lower  rays 
procurrent,  its  tip  reaching  beyond  the  ventrals  to  vent,  its  base  more 
than  J  head,  its  length  3^  in  body;  caudal  rounded.    Peritoneum  white. 
Head  2| ;  dei)th  3.    D.  XII,  10;  A.  Ill,  5;  Lat.  1. 30  (tubes) ;  50-60 scales. 
L.  12  inches.    Coast  of  California,  from  Point  Concepcion  southwanl; 
very  abundant. 

(Grd.  Proc.  Acad.  Nat.  Sci.  Pliila.  18o4,  145;  Grd.  U.  S.  Pac.  R.  R.  Surv.  Fish.  77,  pi. 
17:  Scbasiapiititif  guttatua  Gill,  iu  Street^s  Bulletin,  U.  S.  Nat.  Mus.  vii,  lcf77,  62.) 

1037.  S.  pluniieri  Bloch. — Rascacio. 

Olive  brown,  excevSsively  marbled  with  silvery  and  reddish ;  fins  pro- 
fusely variegate<l ;  caudal  barred  with  brown  and  silvery;  a  dark  blotch 
on  spinous  dorsal,  between  the  6th  and  7th  spines;  axil  black,  with 
white  spots.  Body  short  and  thick.  Head  irregular  iu  form,  with  nu- 
merous grooves  and  pits,  and  many  fleshy  slii)s;  a  large  deep  pit  below 
the  eye,  between  it  and  the  :&*ont  of  suborbital  stay;  supraocular  flap  at 
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least  as  high  as  eye;  hirge  flaps  on  prcorbital  and  edge  of  preopercle, 
preocalar,  supraocular,  tympanic,  coronal,  occipital,  nuchal,  and  exocci- 
pital  spines  present;  a  deep  pit  behind  coronal  spines,  as  long  as  broad; 
preopercular  and  opercular  spines  moderate,  blnntish,  suborbital  stay 
prominent,  with  3  or  4  sharp  spines;  a  few  scales  on  preopercle  and 
opercular  flap;  head  otherwise  naked;  maxillary  reaching  to  behind 
eye,  not  quite  h<ilf  head;  lower  jaw  included;  breast  covered  with  small 
imbedded  scales;  scales  of  body  large,  not  ctenoid,  firm,  many  of  them 
with  membranous  flaps;  lateral  line  with  a  series  of  fleshy  flaps.  Dor- 
sal low,  the  highest  spine  2|  in  head,  somewhat  lower  than  the  soft  rays; 
pectorals  very  broad,  procurrent,  reaching  about  to  front  of  anal  flu; 
second  anal  spine  very  robust,  2f  in  head,  much  larger  than  third. 
Head  2^  in  length;  depth  3.  D.  XII,  10;  A.  111,5;  Lat  1.  25  (rows 
of  scales);  about  40  pores.  West  Indies  and  both  coasts  of  Mexico; 
occasional  northward.  Here  described  from  specimens  from  Mazatlau, 
Mexico. 

<Bloch.Nya.Hand1.Stockh.x,  234, 1789;  Blochdr  Schneider,  1801, 194:  Soorpana  hufo 
C.  <k»  y.  iv,306;  OUuther,  ii,  113:  Soorpana  raacacio  Poey,  Synops.  Pise.  Cubens.  303.) 

to,  BroaHt  naked. 

1088*  S.  porcus  lAnu,^ Pig-foot, 

Beddish  brown,  much  mottled  above  with  darker,  and  dotted  with 
black;  much  less  variegated  than  in  S.plumieri;  usually  a  black  blotch 
on  posterior  half  of  spinous  dorsal.  Body  oblong,  compressed ;  back 
Bomewhat  elevated,  highest  at  origin  of  spinous  dorsal;  suborbital  stay 
close  to  eye,  without  any  pit  between  it  and  the  eye;  supraocular  flap 
broad,  a  little  lower  than  eye;  no  flaps  on  posterior  edge  of  preop- 
ercle, four  on  occipital  region,  few  along  lateral  line;  preocular,  supra- 
ocular, tympanic,  occipital,  exoccipital,  and  nuchal  spines  present;  a 
pit  before  occipitiil  spines;  opercular  and  preopercular  spines  short; 
maxillary  re^iching  posterior  margin  of  orbit.  Scales  present  on  post- 
ocular  region  and  upper  part  of  preopercle;  scales  on  body  somewhat 
regularly  placed;  breast  naked.  Fins  high;  pectorals  much  less  pro- 
current  at  base  than  in  8.  plumierij  reaching  beyond  tips  of  ventrals, 
-which  reach  anal;  spines  slender,  the  second  anal  slender,  little  longer 
than  third.  Gill-rakers  short  and  thick.  D.  XIII,  10;  A.  Ill,  5;  Lat. 
1.  40.  Southern  Europe;  a  specimen  said  to  have  been  sent  to  Guvier 
from  New  York. 

(Linn.  Sytt.  Nat. ;  C.  dt  V.  iv,  300;  Gllnther,  U,  107.) 
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860.~SI:T  ARCHES  Johnson. 
(Johnson,  Proc.  ZooL  Soo.  Lond.  1862,  11 :  type  Selarches  guniketi  Johnson.) 

As  here  anderstood,  this  genus  differs  from  Scarpcma  in  having  lea 
than  12  dorsal  spines  and  the  scales  cycloid,  withoat  skinny  flaps. 
Deep-sea  fishes.  Our  species  differs  from  8.  giintheri  in  the  i)OS8e88ioii 
of  but  ten  dorsal  spines  instead  of  eleven.    (Etymology  not  obvious.) 

1039.  S.  parmatus  Goode. 

Body  Stout  and  deep.  Fins  high  5  vertical  fins  inserted  well  back, 
the  paired  fins  well  forward.  Interorbital  width  half  the  length  of  the 
upper  jaw,  about  equal  to  the  orbit.  Eye  moderate,  nearly  4  in  head. 
Scales  comparatively  large,  regularly  arranged,  cycloid,  with  concentric 
furrows  and  no  dermal  fiaps.  Cranial  ridges  develox>ed  about  as  in  /80- 
b(i8t€8,  Preopercular  spines  very  long;  caudal  truncate.  Pectoral  fin 
long,  2\  in  body.  Head  2^;  depth  2f.  D.  X,  6  + ;  A.  Ill,  6.  (Ooode.) 
Deep  water  off  Ehode  Island;  known  from  a  young  specimen* 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  480.) 

Family  CVII  (a).— COTTID^. 

{Th£  Sculpins.) 

Body  moderately  elongate,  fusiform  or  compressed,  tapering  back- 
ward from  the  head,  which  is  usually  broad  and  depressed.  Eyes 
placed  high,  the  interocular  space  usually  narrow;  a  bony  stay  con- 
necting the  suborbital  with  the  preopercle,  usually  covered  by  the  skin; 
upper  angle  of  preopercle  usually  with  one  or  more  spinous  processes. 
Teeth  equal,  in  villiform  or  cardiform  bands  on  jaws,  and  usually  on  vo- 
mer and  palatines;  premaxillaries  protractile;  maxillary  without  supple- 
mental bone.  Gills  3J  or  4;  slit  behind  the  last  gill  small,  or  obsolete; 
gill-rakers  short,  tubercle-like  or  obsolete;  gill -membranes  broadly  con- 
nected, often  joined  to  the  isthmus.  Body  naked,  or  variously  arine<l  with 
scales,  prickles,  or  bony  plates,  but  never  uniformly  scaled.  Lateral  line 
present,  simple.  Dorsal  fins  separate  or  somewhat  connected,  the  s|)ine8 
usually  slender,  the  soft  part  elongate;  caudal  fin  separate,  rounded; 
anal  fin  similar  to  the  soft  dorsal,  without  si)ines;  pectoral  fins  large, 
with  broad  procurrent  bases,  the  rays  mostly  simple,  the  ui)per  some- 
times branched;  ventrals  thoracic,  rarely  entirely  wanting,  the  rays  usu- 
ally less  than  1, 5.  Pseudobranchife  present,  at  least  in  all  our  species. 
Pyloric  cceca  usually  in  small  number  (4-8);  air-bladder  commonly 
wanting.    Genera  about  40;  species  about  150,  mostly  of  the  rock  pools 
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and  shores  of  northern  regions ;  many  species  found  in  fresh  waters. 
The  group,  as  here  understood,  comprises  a  considerable  variety  of 
forms,  and  is  very  difficult  to  define,  as  it  grades  into  the  Liparididce 
on  the  one  hand,  and  into  the  ScorpoBuidcd  on  the  other.  Most  of  the 
species  are  of  small  size  and  singular  aspect,  and  none  are  valued  as 
food.  The  genera  have  been  probably  too  much  multiplied,  and  sev- 
eral of  them  can  be  only  provisionally  accepted. 

(Triglidce,  group  Cottina,  pt.;  group  Scorpcminay  part,  GOnther,  ii;  famUy  Payekro- 
lutidw  GUnther,  iii,  516,  517.) 

«.  Spinous  dorsal  longer  than  soft  part,  of  more  than  14  spines,    (ffemitripterina,) 
b.  Spinous  dorsal  deeply  notched,  the  anterior  spines  highest;  skin  rough,  with 

prickles  and  tubercles;  teeth  on  vomer 
and  palatines ;  gill-membrane  free  from 
isthmus;  no  slit  behind  last  gill. 

HkmitripteruSj  361. 
oo.  Spinous  dorsal  shorter  than  soft  part,  of  less  thaa  13  spines, 
e.  Ventral  fins  wanting.    (AaoeUohthyino!,) 
d.  Skin  naked;  no  slit  behind  fourth  gill;  gill-membrane  free  from  isthmus; 

teeth  on  vomer  and  palatines. 

ASCEUCHTHTS,  362. 

ee.  Ventral  fins  present. 

f.  Spinous  dorsal  little  developed,  continuous  with  the  soft  dorsal,  the  spines 

slender,  concealed  in  the  loose  naked 
skin ;  giU-membranes  broadly  joined  to 
the  isthmus;  no  sUt  behind  last  gill. 
(PaychrolutincB.) 

/.  Vomer  and  palatines  toothless Psychrolutes,  363. 

ff.  Vomer  with  teeth Cottunculus,  364. 

ee.  Spinous  dorsal  not  concealed. 

g.  Gill-openings  extending  below  at  least  to  the  base  of  lowest  pectoral 

ray.    (CottitiGB.) 
h.  Slit  behind  last  gill  obsolete* ;  vomer  with  teeth, 
i.  GiU-membranes  broadly  united  to  the  isthmus,  not  forming  a  fold 
across  it ;  head  feebly  armed ;  palatine  teeth  few  or  none. 

Uranidea,  366. 
ii,  GiU-membranes  free  from  isthmus,  or  else  forming  a  broad  fold 

across  it ;  head  well  armed. 
J,  Palatine  teeth  weU   developed;    body    usuaUy   more  or  less 

scaly ICELUS,  365. 

jj.  Palatine  teeth  none;  body  without  trUo  scales Cottus,  367. 

kh,  SUt  behind  last  gill  evident. 

k.  Vomer  without  teeth;  preopercular  spine  with  antler-like  pro- 
cesses; giU-membranes  forming  a  fold 
across  isthmus... Gymnacanthus,  368. 
Jck,  Vomer  with  teeth. 
I,  Skin  not  hispid,  t 

— i 

*  A  round  pore  in  some  species  of  Cottna, 
t  Partly  viUous  in  Driglopa, 
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m.  Palatine  teeth  none, 
ft.  GUl-membraneti  more  or  less  Joined  to  the  isthmus,  some- 
times forming  a  fold  across  it. 
0.  First  dorsal  spine  not  elevated. 
p,  Preorbital   strongly  caveznons;    intestinal   caoal 

short;    spines   of  head    short;    fresh 

water Tbiolopsis,  369. 

pp,  Preorbital  little  can vemons;  intestial  canal  short; 

spines  of  headlong;  marine.  (Sabgenos 

Oneooottiu) Conrs,  967. 

ppp.  Preorbital  not  cavernous;  intestinal  canal  elon- 
gate; lateral  line  with  a  series  of  Isige 

bony  plates Enophrys,  370l 

00.  First  dorsal  spine  elevated;  skin  perfectly  smooth; 

intestinal  canal  short.  .Lioooncs,  371. 
im.  Gill-membranes  free  from  isthmns;  sides  below  with 

obliqne  series  of  minute  prickly  scales; 
series  of  plates  along  back  and  alosg 

lateral  line Triglops,  372. 

mm.  Palatine  teeth  present. 

g.  Gill-membranes  joined  to  the  isthmus,  sometimes 
forming  a  narrow  fold  across  it. 
r.  Skin  perfectly  smooth ;  preoperculor  spine  with 
antler-like  processes;  spinous  dorsal 
short,  entire.... •...LBPTOOorrufl,  373. 
IT.  Skin  with  bands  of  rough 'scales;  pveopereolar 
spine  simple;  spinous  dorsal  long,  emar> 

gin  ate Hemilepii>otu8,  374. 

qq.  Gill-membranes  entirely  free  from  the  isthmas. 
8,  Sides  of  back  with  a  baod  of  rough  scales; 
ventral  fins  very  long,  armed  with  set.*. 

.  Melletes,  375. 
M.  Sides  of  back  without  band  of  scales. 
t.  Yentrals  I,  5;  spinous  dorsal  long. 

SCORP.ENICHTHVS,  ^576. 

tU  Yentrals  I,  3 ;  spinous  dorsal  short. 

OUOOCOTTUS,  377. 

n.  Skin  everywhere  rough  with  villiform  prickles;  first  dornal 

elevated  in  front;  head  small,  with  ver- 
tical checks. 

«.  Gill-membranes  free  from  the  isthmns; 
ventral^  small Blepsias.  37?*. 

uu.  Gill-membranes  united  to  the  isthmns; 
ventrals  well  developed. 

Nauticuthys,  ."JTO. 
gg.  Gill-opening  restricted  to  the  space  above  the  upper  edge  of  the  bat«e 

of  the  pectoral;  skin  everywhere  with 
bifid  or  trifid    prickles.     {Rhamphocot- 

V.  Snont  produced ;  mouth  very  small ;  no 
•  teeth  on  vomer  or  palatines ;  head  ele- 

vated, with  two  bony  ridges. 

Rhamphogottus,  380. 
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861.— HEUDTRIPTERUS  Cavicr. 
Bea  Ravens. 

(Cnvier,  R^gne.  Anim.  li,  1829,  ed.  2:  type  Hemitriptenti  amerUanus  C.  &  V.) 

Body  moderately  elongate,  scaleless,  but  the  skin  covered  with  prickles 
and  bony  protuberances  of  various  sizes  and  forms.  Head  large,  with 
numerous  bony  hunrps  and  ridges  and  fleshy  slips  above;  orbital  rim 
much  elevated,  the  interorbital  space  deeply  concave;  a  depressed 
area  at  the  occiput,  behind  which  are  two  blunt  spines  on  each  side. 
Mouth  very  wide;  jaws,  vomer,  and  palatines  with  broad  bands  of 
teeth;  no  slit  behind  last  gill;  gill- membranes  broadly  united,  free 
from  the  isthmus;  preopercle  with  stout,  blunt  spines;  suborbital  stay 
very  strong,  forming  a  sharp  ridge.  Spinous  dorsal  much  longer  than 
the  soft  part,  of  15  to  18  spines,  of  which  the  first  two  are  the  highest, 
and  the  fourth  and  fifth  shorter  than  the  succeeding  ones,  the  fin  thus 
deeply  emarginate;  i)ectoral  fins  very  broad,  much  procurrent;  ven- 
trals  I,  3.  Large  fishes  of  singular  appearance,  inhabiting  the  North 
Atlantic  and  Pacific,    {^fiiy  half;  r/oet?,  three;  urtpov^  fin.) 

1040.  H«  americanus  (Gmelin)  Gov.  &yal. — Sea  Raven, 

Eeddish  brown,  marbled  with  darker  brown,  and  much  variegated; 
yellowish  below ;  fins  variegated  with  light  and  dark.  Body  villous, 
the  prickles  enlarged  and  tubercle-like  along  back  and  lateral  line; 
nasal  spines  strong;  supraocular  ridge  much  elevated,  with  dermal 
flaps  and  two  blunt  spines;  two  pairs  of  fleshy  slips  on  nasal  bones, 
and  two  on  supraocular  ridges;  smaller  cirri  on  maxillary,  on  preor- 
bital,  and  several  on  lower  jaw;  interocular  space  very  deeply  concave; 
two  blunt  occipital  spines  on  each  side,  outside  of  which  are  two  or 
three  others;  opercle  small,  with  a  bony  ridge;  preopercle  with  two 
blunt  spines,  below  which  are  one  or  two  others;  lower  jaw  slightly 
projecting;  maxillary  reaching  beyond  eye,  about  half  head;  pectorals 
nearly  reaching  anal;  highest  dorsal  spine  1%  in  length  of  head,  as 
long  as  caudal;  ventrals  reaching  half  way  to  anal.  Ilead  2f ;  depth 
3f.  D.  IV,  XII-T,  12;  A.  13;  Lat.  1.  40.  Atlantic  coast  of  America; 
chiefly  northward  from  Gax)e  Cod. 

{Soorpwna  americana  Omel.  Sytt.  Nat.  1788,  1220 :  Cottu$  acadian  Walbaam,  Artedi 
Pise.  1792,  392;  Cnv.  Sl  Val.  iv,  268;  Ottother,  ii,  143:  HemiiripteruB  acadianua  Storer, 
Hist.  Fish.  Mass.  35.) 


686      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY— IV. 

1041*  H.  cavifrons  Lock. 

Very  similar  to  tbe  preceding,  but  with  the  upper  surface  of  the  bead 
more  uneven,  the  concavity  of  the  interocular  area  more  marked,  and 
the  dorsal  fin  with  more  spines.  Head  equalling  depth,  about  ^  in 
total  length  with  caudal.  D,  IV,  XlV-13;  P.  20;  V.  1,3-,  A.  14;  Lat 
1.  44.  L.  16  inches.  Kodiak,  Ala^ika;  perhaps  not  distinct  from  the 
preceding. 

(Lockington,  Proo.  Acjul.  Nat.  Sci.  Phila.  1880,  233:  1  Cottus  vUIo8M8  Pallas,  Zoogr. 
Ro8S.-A8iat.  iii,  129,  1811.) 

369.— ASCELICHTHTS  Jordan  Sc  Gilbert. 

(Jordan  «&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1^  264:  type  Aseelichthv*  rkodorui  Jor.  4 
Gilb.) 

Body  plump,  fusiform,  tapering  backward,  covered  with  loose  smooth 
skin;  head  broad,  depressed,  its  upper  surface  evenly  and  weakly  con* 
vex;  a  hooked  x)reopercular  spine;  no  nasal  spines;  a  supraorbital  cir- 
rus; teeth  on  jaws,  vomer  and  palatines;  no  slit  behind  fourth  gill;  gill- 
membranes  broadly  united,  free  from  the  isthmus;  spinous  dorsal  low; 
the  spines  slender,  almost  concealed  in  the  membrane;  i)ectoral8  broad; 
ventral  fins  wanting.  Small  fishes  of  the  rock  pools  of  the  North  Pacific 
(a,  privative;  <rx€Ao?,  leg;  /;f^yc,  fish.) 

1012.  A.  rhodorus  Jor.  &  Gilb. 

Dark  olivaceous,  sometimes  with  saddle-like  pale  blotches;  lips  to^j; 
spinous  dorsal  dusky,  edged  in  life  with  bright  crimson;  other  fins 
dusky,  edged  with  paler,  the  pectoral  slightly  barred.  Head  low, 
rounded  anteriorly;  maxillary  reaching  to  posterior  border  of  eye.  Xo 
scales,  prickles,  or  barbels  anywhere,  except  a  fringed  cirrus  over  tbe 
eye;  preopercle  with  a  short,  simple,  strongly  hooked  spine;  spiues 
directed  downwards  and  forwards  on  subopercle  and  interopercle;  lat- 
eral line  continuous.  Dorsal  fins  connected  by  membrane,  the  spines 
low,  weak,  nearly  uniform;  soft  dorsal  nearly  twice  as  high  as  spinous; 
pectorals  about  reaching  vent.  Ilead  3;  depth  5.  D.  IX-19;  A.  I'l; 
P.  16.  L.  5  inches.  Pacific  coast;  Sitka  to  Cape  Mendocino;  abundant 
among  rocks  between  tide-marks. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Miis.  18d0, 2G4.) 

368— P8¥CHR0L.1;T£8  GUnther. 
(Giintber,  Cat.  Fish.  Brit.  Miis.  iii,  516, 1861:  type  Psychrohiies paradoxus  Gtintber.) 

Body  tadpole-shaped,  tapering  from  the  head  to  the  very  slender  tail, 
covered  with  very  loose,  naked,  movable  skin.    Head  large,  depremedi 


,  COTX]IlZ~-fH}tn]KCITL.tIS. 

tttUli  above;  snout  obtuse,  rouiidetl ;  iuterocnlitr  spuco  very  broaU, 
>noave,  tlio  ocular  riilgeit  obsolfti";  lower  jaw  jjrojtcting ;  uiaxillary 
itirdy  udDate  to  the  skiu  of  the  prtorbital;  jaws  with  bands  of  villi- 
rm  teeth;  uo  teitth  ou  vomer  or  patatinen;  uo  ejiines  or  cirri  about 
10  he-ail;  suborlulal  sliiy  uiirrow,  not  reuchiiiji  jirtopcrelc  GiU-iucm- 
irauus  unit<.-4l  to  tlie  i&tliinus;  gills  3^,  uo  ulit  bt-hind  the  fourth. 
Iraucbiostegals  7.  Fins  connccti'd;  spinous  doreal  of  short,  slender, 
lexible  npines,  imbedded  iu  the  Bkiii  and  scarcely  visible;  soft  dorsal 
hort,  the  rays  close  together;  nnal  low;  candal  separate;  pectoral  flus 
ong,  with  a  broad,  proenrrt;nt  baae.  Ventrals  rather  long,  I,  3,  closu 
ogettier,  distinct,  the  base  adnate  to  the  body.  Small  fishes,  riosely 
ibling  LipariiliiUr,  from  which  group  they  are  diKtinguishud  by 
o  character  of  much  importance,  (vc^/i'i/oir^^,  one  who  bathes  iu  cold 
ater.) 
I043.  P.  pnrndaxnB  <iUir. 

Dusky,  pall'  below;  sides  of  head  with  round  pale  spots  (mncous 
loresj;  top  ot  head  with  dark  obscure  streaks.  Body  almost  fusiform, 
apering  fn>m  the  shoulders  ti.i  the  very  slender  tail.  Eead  very  large, 
iepressed,  its  bones  thin;  iiiterocular  space  two-fifths  length  of  head, 
klouth  large,  the  maxilhtry  extending  to  below  posterior  niargiuof  eye; 
iremaxillary  ou  the  luvel  of  pupil;  two  blunt  tubercles  behind  eye;  no 
ipiuO'ti  about  head;  proce^ssesof  premaxillary  very  proiniuent;  isthuiu-t 
Dorsal  loug,  the  s[>tnes  separated  t»y  an  emargtuation  troni  the 
ift  raya,  the  spines  very  slender,  weak  and  wide  aiiart,  enveloped  iu 
Mi}k  skin;  soft  rays  close  together,  much  higher  thau  the  spines; 
.udal  short,  rounded;  anal  tin  similar  to  soft  dorii^al,  but  lower;  veu- 
ralH  about  half  as  loug  as  the  jiectorals,  their  rays  about  1, 3.  Head 
!J;  depth  -IJ.  D.  VIII-9;  A.  »;  C.  12;  B.  7.  Korth  Patillc;  this 
Ivtteription  taken  fi-orn  n  specimen  examined  by  us  iiom  Kodiak;  the 
prigtnal  type  from  Ihe  Unit  of  Georgia. 
(Uflulher,  iii,  Gie.) 

S0'I.-COTTVNCIILV8  Collett. 
Colleir,  Norgps  Fulici,  1W6,  20 :  typn  CollKKculut  nicrupt  Collptt, ) 

Tftdi>ole-Hhapedf  the  head  extremely  large,  the  body  tapering  rapidly 
torn  the  shoulderrt  to  the  slender  tail;  month  rather  large,  terminal, 
ibliqae,  the  jaws  about  equal;  viltiform  teeth  in  the  Jnws;  a  double 
ratcli  on  vomer;  no  teeth  on  the  palatines;  no  spines  on  the  head,  tho 
aborcular  Hurfaco  of  the  &kull  covered  by  skin;  skull  thin,  its  bones 
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Bot  Arm.  Gills  3  J,  no  slit  behind  the  last  arch ;  gill-membranes  brottdly 
joined  to  the  isthmus,  their  union  extending  to  above  the  lower  edge  of 
the  base  of  the  pectorals.  Pseudobranchise  very  small;  no  cirri,  scales, 
or  prickles;  the  skin  thin  and  movable,  smooth,  or  roughened  with  small 
warts.  Spinous  dorsal  little  developed ;  the  two  fins  usually  oontina- 
ous ;  spines  very  slender,  flexible,  imbedded  in  the  skin ;  pectorals  short, 
procurrent  below;  ventrals  very  short,  well  separate,  their  rays  1,3; 
caudal  rounded.  Deeper  parts  of  the  Atlantic;  very  closely  related  to 
Paychrolutes,    (A  diminutive  of  Cottus,) 

1044.  €•  microps  CoHett. 

Pale,  with  three  broad  dusky  cross-bands  on  body  and  fins,  one  on 
head,  one  through  spinous  dorsal  and  pectoral,  one  through  second 
dorsal  and  anal,  besides  a  small  bund  at  base  of  caudal.  Head  very 
large,  its  length,  breadth,  and  depth  nearly  equal;  the  greatest  depth 
at  the  nape;  four  bony  tubercles  on  top  of  head  and  some  at  the  sides, 
all  covered  by  the  skin;  lower  jaw  included;  maxillary  extending  to 
below  the  middle  of  the  eye,  which  is  eqaal  to  the  snout,  and  about  4} 
in  head;  suborbital  stay  and  the  roughish  edge  of  the  preopercle  both 
covered  by  smooth  skin;  chin  and  preorbit/al  with  pores.  Skin  every- 
wiiere  tbin,  somewhat  movable,  its  surface  roughened  by  small  blunt 
warts.  Dorsal  fin  continuous,  the  feeble  spines  lower  than  the  soft 
rays;  pectorals  barely  reaching  anal;  caudal  long.  Head  2*;  depth  3J. 
D.  VI-19;  A.  10.  L.  8  inche^s.  Deep  water  off  the  coasts  of  Xorway 
and  of  Rhode  Island;  lately  taken  by  the  United  States  Fish  Commis- 
sion. The  specimens  here  described  by  us  differ  somewhat  from  Col- 
lett's  description,  but  the  very  small  size  of  the  original  tyiws  may  i)er- 
haps  account  for  the  discrepancies. 

(f  CoHett,  Norges  Fiske,  1875,  20,  pi.  1 ;  Gomle,  Proc.  U.  8.  Nat.  Mas.  ISeO,  479.) 

1015.  C.  torvus  Goodo. 

Color  yellowish,  the  fins  all  dusky;  no  cross-bars.  General  form  and 
appearance  of  0.  microps^  but  the  head  still  larger,  and  the  skin  i)er- 
fectly  smooth,  very  thin,  loose,  and  movable  as  in  Llparis.  Tubercles 
on  head  stron/:;er,  more  numerous,  covere<l  by  skin,  but  more  spine-like, 
the  bones  firmer;  spinous  dorsal  still  feebler  and  more  concealed. 
Head  2i;  depth  3.J.  D.  VI 1-14;  A.  ca.  15.  L.  6  inches.  Deep  water 
off  the  coast  of  Rhode  Island;  lately  taken  by  the  United  States  Fish 
Commission. 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  479;  name  only.) 


tatinx.  ooxTibiB»icBLi!a 


SaS.-ICELVS  KrSjer. 
(Kiflycr,  NfttDitiiat.  Tiilsakr.  i,  253,  lP-14:  type  /eflm  Kanahit  KrCyiT.} 
Bod}-  ftiBifonn,  iinkei],  or  vftrioualy  covered  with  rough  scales  nr 
platea,  which  are  pemiaucut  aiid  alike  in  both  st-xes;  skin  utbcrwise 
fonooth.  Mouth  rather  largej  t*'etb  on  vomer  and  palutiues.  Head 
iiab:e<l  or  eealy,  usually  with  cirri ;  preopercular  spine  hooked,  branched, 
or  fork«d-  Gill-iuembraues  bi-oadly  united,  fiee  from  the  isthmus;  no 
slit  behind  fourth  giU;  ventral  rays  I,  3.  North  Atlantic  and  Pncifle; 
the  species  difl'ering  greatly  in  iippoaranee  and  armature,  (me^oi,  re- 
sembling.) 


'Skin 


mor*  or  Ipss  scaly. 

Bt'ltioii"  ilurwU  uot  emarginate. 

b.  Top  of  head  uu^  iulerorbital  a. 

(Jrlriiu*'  Girurd.) 


X  and  nearly  smooth ;  head  iiaked. 


1«4«.  I.  InterHllK  (Grd.)  J.  &  Q. 

Dark  clear  olive-green;  heiid  reddish-shaded,  the  back  with  sharply 
deflned  crossblot^ihes,  alternately  dark  olive  and  pale;  lower  half  of 
IS  osually  with  numerous  small  pale  spots;  belly  bluish ;  Una  burred 
with  difTercnt  shades  of  olive,  reddish  brown,  and  black;  northern  site- 
eiiiiiigs  with  a  black  spot  on  the  front  of  the  spinous  dorsal;  below  it 
a  scarlet  crescent,  bordfsred  with  yellow.  Body  rather  slender,  little 
compressed.  IIea<l  long  and  low,  less  deep  tlian  in  the  other  sfiecics; 
nccipital  region  iilmnst  flat;  interocular  space  much  narrower  than  the 
ey*.  Eye  Mhorter  than  snout,  nearly  5  in  head;  skin  of  head  every' 
where  perfectly  smooth,  its  upper  snrfacc  with  numerous  small  eon- 
npicnous  pores,  and  many  slender  small  cirri;  no  distinct  supraorbital 
cirms,  and  no  occipital  ridges;  nasal  spines  small.  Month  very  large, 
the  Jaws  nearly  equal,  the  maxillary  extending  to  Ix-low  the  posterior 
edge  of  the  eye,  its  length  about  half  that  of  the  bead ;  preopercular 
npine  very  small,  covered  with  the  skin,  forked  at  tip.  Dorsal  hand  of 
softies  I'.arrow,  of  alioiit  8  rows  anteriorly,  2  or  3  pnsterioily.  Lateiiit 
(Ulteriorly,  with  small  cirri.  Dorsal  sjiines  very  slender,  the  first 
twoshoil^^  than  the  others;  ]>cctontl8  reaehintf  front  of  aniil.  Bead 
!^f  depth  5.     D.  1X-1«;  A.  13;  V.  I,  3;  scales  about  28  in  a  lougitu- 

(Hnnl.  Proc  Acnd.  Nat.  Sci.  Ptillu.  taUi,  I'M :  type  Seorpetnidtlisii  latcratU  QiTurd. 
DrdLonted  to  rctnin  Arteill,  the  "futhrrof  It^falllyology,'' the  ablest  studcnl  of  Qahi« 
»  Covlcr. 

Bull.  Nat.  Mu».  So.  IC 14 
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diual  series.    L.  5  inches.    Bockpools;  from  Puget  Sound  to  San 
Obispo;  not  common. 

(Scorp<michihy8  laUralU  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 145:  ArUHma  hitrdk 
Girard,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  70:  Artedius  lateraUt  Gtinther,  ii,  174.) 

hb.  Top  of  head  nneven;  interorbital  area  concave. 
0.  Head  with  stellate  scales  above. 

1047.  I.  notospilotus  (Grd.)  J.  &  G. 

Olivaceous,  oft<)n  tinged  with  purplish,  and  much  variegated;  a  black 
bar  at  occiput;  another  from  middle  of  spinous  dorsal  to  the  axil;  one 
under  front  of  second  dorsal  extending  obliquely  forwards ;  one  under 
posterior  part  of  second  dorsal;  one  on  caudal  x>oduncle;  bars  and  in- 
terspaces everywhere  finely  reticulated  and  mottled;  lower  parte  dusky, 
with  brassy  tinge,  often  with  dark  reticulations  around  whitish  spots; 
branchiostegals  blackish,  with  yellow  tinge;  fins  all  variegated,  the 
lower  fins  generally  dusky;  a  black  spot  ocellated  with  orange  between 
first  and  second  dorsal  spines,  sometimes  a  duller  one  between  third 
and  fourth;  a  large  black  spot  between  sixth  and  eighth  spines.  Head 
short  and  broad,  its  vertex  depressed;  nuchal  region  with  a  cross-ridge, 
in  front  of  which  is  a  quadrate  depression;  two  blunt  tubercles  behind 
each  eye,  armed  at  tip  with  small  spinea;  behind  these  two  others  with- 
out spines,  on  the  occipit^il  ridges;  each  of  these  spines  with  a  small 
xiirrus;  a  small  cirrus  above  posterior  part  of  eye;  a  minute  one  on  the 
maxillary;  interorbital  space  deeply  concave,  the  supraocular  ridges 
elevated.  Eye  very  large,  4J  in  head.  Mouth  moderate,  bn>ad,  the 
maxillary  extending  to  beyond  the  pupil,  its  length  nearly  half  that  of 
the  head;  suborbital  stay  strong;  preopercle  with  a  strong  pnx^»ss, 
bifid  at  tip,  and  with  one  or  more  upward-directed  si>iuea;  below  this 
three  blunt  serrated  processes  or  nuiltifid  spines;  vertex,  temimral  re- 
gion, interorbital  space,  and  oi)ereles  covered  with  small,  det^iehnl, 
stellate  scales,  strongly  spinous  at  their  edges;  these  smaller  than  the 
scales  of  tlie  dorsal  band.  Head  2;j;  depth  43.  D.  IX-15;  A.  11  or 
12.  L.  10  inches.  Korthern  specimens  represent  a  marked  variety, 
the  color  paler,  the  head  more  scaly,  and  tlie  edge  of  the  preoperclt* 
without  serrated  processes.  D.  lX-17;  A.  12.  Pacific  coast;  abun- 
dant at  Santa  Barbara  and  in  Puget  Sound;  not  found  in  rock-i)<H>ls. 

(("ab/cile])idotu8  lateralis  Ayres,  Proc.  Cal.  Acad.  Sci.  1856,  77:  Artedius  notonpilotui 
GnL  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 134,  and  U.  S.  Pac.  R.  R.  Surv.  Fish.  71 :  Artediat 
notospilotus  Giiuther,  ii,  174.) 

CO.  Head  without  developed  scales. 

d.  Upx>er  preopercular  spioe  hooked,  hifuroate.    {loelui,) 
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1IM8.  I.  hamatns  Kroyer. 

Yellowish,  with  many  bro^vn  spots.  Head  large,  naked  5  upper  pre^ 
opercular  spine  small,  hooked  npwards,  bifurcate;  3  spines  below  it,  two 
of  them  hooked  upwards;  two  blunt  occipital  spines;  vertex  depressed. 
Skin  of  body  above  with  warty  scales  and  small  prickles;  some  rows  of 
bony  scales  from  neck  to  base  of  caudal;  a  series  of  tubercles  along 
lateral  hue;  sides  of  body  with  scattered  scales;  interocular  space 
very  narrow,  its  width  4  in  eye;  dorsals  separated;  pectorals  shorter 
than  head;  no  air-bladder;  gill-membranes  broadly  joined,  free  from 
isthmus;  no  slit  behind  last  gill.  D.  IX-20;  A.  16;  V.  I,  3.  Arctic 
Seas,  Alaska  to  Spitzbergen. 

(Kroyer,  NatarhLst.  Tidsskr.  i,  253,  1844;  GUnther,  ii,  172.) 

dd.  Upper  preopercalar  spine  long,  with  5  hooked  processes. 

14M9.  I*  quadriseriatns  (Lockington)  J.  «&  G. 

Pale  olivaceous,  somewhat  mottled;  lateral  line  with  dark  blotches; 
branchiostegal  region  black  in  the  males;  a  black  bar  at  base  of 
caudal;  a  black  spot  at  front  of  spinous  dorsal,  and  one  at  tip  of  the 
last  spine;  pectorals  with  a  dark  spot  at  base;  other  fins  olivaceous, 
little  variegated.  Body  slender,  little  compressed,  tapering  from  the 
shoulders  to  the  slender  tail.  Mouth  moderate,  the  maxillaries  reach- 
ing about  to  middle  of  pupil;  a  pair  of  ridges  on  the  occiput,  each 
ending  in  a  spine,  the  space  between  them  concave;  interocular  space 
very  narrow,  grooved;  upper  preopercular  spine  very  long,  armed  with 
about  5  hooks,  all  but  one  directed  upwards;  below  this  three  8inii>le 
spines.  Head  naked  or  very  nearly  so,  with  conspicuous  mucous  jiores 
above  and  a  few  minute  cirri.  Dorsal  fins  separated;  pectorals  broad, 
about  reaching  anal;  ventrals  very  small.  Lateral  line  with  a  series  of 
spinous  plates;  above  it  along  the  back  a  double  series  of  spinous 
plates  placed  at  an  angle,  the  upper  plates  with  the  free  edge  down- 
wanl  and  backward,  the  lower  plates  with  the  free  edge  upward  and 
backward;  this  band  composed  of  a  single  series  before  and  behind, 
and  not  extending  around  the  dorsal  in  front;  skin  otherwise  perfectly 
smooth.  Head  3^;  depth  5 J.  D.  VIII-13;  A.  12;  V.  1, 3.  L.  3  inches. 
Deep  waters  off  San  Francisco;  locally  ver^'  abundant. 

{Jrtedius  quadriseriatus  Lockington,  Proc.  U.  S.  Nat.  Mus.  1879,  330.) 

aa.  Spinous  dorsal  fin  deeply  omarginate;  head  scaly.    {Chitanotua*  Lookiogton. ) 

*  Lockington,  Proo.  U.  S.  Nat.  Mns.  1881,  141 :  type  Chitanotui  megaeq^halua  Lock. 
{X^TODYj  a  rough  cloak;  v&ro^,  hack.) 
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1050.  I.  megracephalus  (Lock.)  J.  &.Q. 

Color  pale  olivaceous  with  darker  cross-bars;  fins  in  the  male,  black- 
ish; veutrala  and  anal  whitish,  nuniarked;  eye  dusky  above.  Body 
fusiform;  head  loDg;  eyes  large,  separated  by  a  very  narrow,  slightly 
coucave  iDterorbital  space;  mouth  large,  the  maxillary  extending  to 
posterior  border  of  eye;  preoperclo  with  a  strong  process  armed 
with  3  or  4  upward-directed  and  1  horizontal  point;  below  this  3  other 
spines;  two  or  three  spines  close  behind  eye  on  each  side;  two  occipital 
ridges,  eudiug  in  spines,  the  space  between  them  coucave;  top  of  head, 
iiiterocular  space,  snoat,  upper  part  of  opercle,  and  a  narrow  belt  close 
under  the  eye  covered  with  rough  scales;  lateral  line  with  a  series  of 
quadrate  plates,  their  upper  and  posterior  edges  strongly  serrate,  the 
lower  and  anterior  edges  imbedded;  above  these  the  back  is  evenly  cov- 
ered  with  smaller  scales,  the  lower  and  anterior  part  of  each  scale  im- 
bedded, and  the  upper  edge  strongly  toothed;  5  to  8  rows  of  theae 
scales;  a  narrow  naked  area  at  base  of  dorsal.  Dorsal  spines  slender, 
the  first  usually  longer  than  head,  reaching  past  front  of  soft  dorsal 
when  depressed;  the  second  and  third  spines  progressively  shortened; 
the  4th  higher  than  third,  the  membrane  between  third  and  fourth  deeply 
eiiiarginate;  second  dorsal  high;  pectorals  reaching  past  front  of  anal: 
ventrals  to  vent;  anal  papilla  very  large;  no  conspicuous  cirri.  UcjuI 
2J;  depth  5^.  D.  Ill,  VII-15;  A.  15;  V.  I,  3;  Lat.  L  38.  L.  0  inches. 
Off  San  Francisco,  in  deep  water,  locally  abundant;  possibly  a  variety 
of  the  next. 

{Chiionotus  mefjacephalua  Lockingtoii,  Proc.  U.  S.  Nat.  Mns.  1881,  141.) 

10*11.  1.  pug^ettensis  (Stcind.)J.  &  G. 

Coloration  of  the  preceding.  Body  slender,  stouter  than  in  L  mepn- 
ccphaluH;  head  shorter  and  broader;  tbe  mouth  also  shorter,  the  maxil- 
lary not  reaching  posterior  margin  of  eye;  interorbital  space  extremely 
narrow,  narrower  than  in  /.  megacephahis ;  squamation  and  armatui-eof 
head  and  body  precisely  as  in  J.  megacephahis.  Dorsal  lower  than  in  /. 
megacephaluH^  the  first  dorsal  less  deeply  notched;  the  first  spine  little 
higher  than  the  second,  its  tip  not  reaching  to  the  end  of  the  fin,  its  total 
length  less  than  half  that  of  the  head;  soft  dorsal  high,  higher  than  first 
dorsal  spine.  Head  3;  depth  4§.  D.  Ill,  VlI-15;  A.  15;  V.  1, 3;  Lat  1. 
37.    L.  6  inches.    Puget  Sound. 

{^Artediua  pugettensia  Steiudacliuer,  Iclith.  Beitriige,  y,  133.) 
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■Skin  uakol,  smootb. 
1999.  I.  'nnrlnatns  (Itrinb.)  Etriypr. 

Olivateoiis.  nurttlwl  and  barred  with  iliirkcv,  jibo\'L-  mu\  on  Bus.  Head 
broad;  lower  jiiw  included;  palatine  twitli  well  developed;  uitiuthiiy 
extending  to  opiKJsite  middle  of  pupil.     Eyes  very  hirge,  8t■pil^^t^^d  l>y 

narrow  ridgi-;  owriput  with  two  blunt  ridges,  in  front  of  wliieb  tlie 
v<irtex  is  concave;  upper  preoperciilar  ^iiiuo  large,  sli-ongly  hooke<l 
it|iward,  more  than  half  leiigtb  of  eye;  dowTiward-(lireete<l  spine  on  pn^- 
tipf!n:le  long  and  sharp;  skin  perfoetly  nniooth.  Peetorals  rt-iieliing  front 
of  anal;  Bpinous  dorsal  ratlier  high;  vent  midway  between  snout  luul 
middle  of  caudal.  Head  3;  depth  4^.  D.  VIU-IS;  A.  11.  L.  4  iucbea. 
Cape  Cod  to  Greenland,  in  deep  water;  abundant, 

IVottiu  undttatuJi  Reiiili.  Vid.  SeUk.  Kntur.  o^  Mntb.  Afbmidl.ld33.44:  CmlHifrrw- 
tdLthfn  unciMfui  GDnther,  ii,  17U:  Icelim  NHoinaliit  Kn'i.ver,  Naliirh.  Tiiliskr.  1S44. 253.) 

■OSS.  I.  (!)  bicomis  (Reink.)  J.  &  G. 

Oci-iput  with  two  acute  jioints;  four  preopereular  spines,  the  upper- 
most of  which  is  bifurcate.  Bkiu  not  described.  D.  VIII-15;  A.  14. 
Greenland.    [QUnther.) 

oiluf  bitwnia  Keluh.  VideiiKk.  Selsk.  Nutar.og  Math.Afh.  vm.lzxxT:  Cenlridtrm- 

ictlAya  biconiU  GUiilher,  ii,  172.) 

S66.— rSANlDEA  Dekay.  ^^ 

MiUer'g  Tkumht.  ^^| 

(Co»if«  aud  Cottiipni^  Girnrd.)  ^^ 

(D«fcay,  New  Turk  FanuA,  FUb.,  1H42,  Gl :  typ**  Cmnidni  •/HiVsRTia  Dfksy  ^  Cotlut 
ffmcitia  H*ruk«1.) 
Fre»h-Kater  noulpim.  Body  fusiform.  Head  feebly  armed,  the  pre- 
opereular 8{)!ue«  covered  by  the  skin;  skin  smooth  or  very  nearly 
«u;  vlllifonn  teeth  on  jaws  and  vomer,  none  on  palatines.  Gill- 
oponingd  separated  by  a  wide  isthmux,  over  which  the  membranes  do 
not  form  a  fold;  no  slit  behind  fourth  gill.  Branchiostegals  C.  Dorsals 
nearly  or  quit«  separate,  the  ilrst  of  C-9  slender  spines;  ventrals  I,  -i, 
or  I,  4.  Fishes  of  small  size,  inhabiting  clear  waters  iu  the,  northern 
parts  of  Europe,  Asia,  and  Anierica.     The  species  are  extremely  nu- 

•Thisspscii-a  Hhould  tbmi  tbp  typo  of  a  distinct.  gcDiia  if  the  pnirfnt  gcntTii  of  Ibis 
gmnp  are  to  lie  mcoguiMsl.  Tho  .lapniiosc  geniis  Cenlndrrmiclitkgi  Bich.  to  which 
thin  epeaJM  and  ranuy  otbora  of  our  Cottoiilii  have  \ieeu  referred,  diffen  trom  [.  unct- 
■lUitt  in  luviiig  tbo  slit  hoLind  tLo  lust  g\M  dwelopod,  aud  tJie  giU-membraiiec  fully 
imitMl  U>  tile  JMbmiu. 
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merous,  and  are  very  difficult  to  distingaish,  all  being  very  similar  in 
form  and  coloration.    The  relations  of  this  genus  to  Coitus  are  very 

close.    (6upavd<;^  the  sky  J  ecdwj  to  look.) 

a.  Palatines  with  teeth ;  ventrals  I,  4  (except  Id  1059). 

h.  Preopercular  spine  large,  strongly  hooked;  skin  above  with  coarse  prickles. 
{Tauridea*  Jordan  &  Rice.) 

1034.  U.  spilota  Cope. 

Olivaceous,  finely  speckled  and  mottled  with  darker;  belly  white; 
fins  mottled.  Body  contracted  at  front  of  anal,  subterete  posteriorly. 
Head  verj^  broad  and  flat;  no  occipital  prominences;  preopercular  spine 
extremely  largo,  as  long  as  eye,  hooked  upward;  below  it  are  three 
small  spines  directed  downwards;  subopercular  spine  strong;  space 
above  lateral  line  behind  head,  covered  with  small  stiff  prickles,  coarser 
than  in  U.  aspera  and  farther  apart,  slightly  hooked  backward;  no  spines 
behind  axil;  isthmus  broad,  the  gill-membranes  fully  joined  to  it^  not 
forming  a  fold.  Head  3|;  depth  5J.  D.  VIII-17;  A.  12.  Great  Lakes, 
in  deep  water,  and  northward  to  Hudson's  Bay. 

(  Uranidea  spilota  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.  1865,  82:  CottoptU  rUei  Nelson, 
Bull.  Ills.  Mas.  Nat.  Hist.  1876:  Tauridea  spilota  Jordan,  Man.  Vert.  E.U.S.2r)6:  CW- 
topsis  spihtua  Jordan,  Proc.  Acad.  Nat.  Sci.  Phila.  1877,  81;  Bean,  Proc  U.  H.  Ntt 
Mus.  1881,  127;  specimens  fix>m  near  Hudson's  Bay,  said  to  have  no  palatine  tet'th.) 

hb.  Preopcrcnlar  spine  small,  more  or  loss  perfectly  concealed  in  the  skin, 
c.  Skin  almost  everywhere  villous.    {CottopsUti  Girard.) 

1055.  U«  aspera  (Rich.)  J.  <&  G. 

Grayish  olive,  much . mottled  and  barred;  fins  finely  variegated; 
usually  a  large  black  blotch  on  posterior  part  of  spinous  dorsal. 
Body  rather  stout,  compressed  behind.  Head  rather  broad,  trans- 
versely convex;  opercle  and  preopercle  with  the  usual  spines,  all  small 
and  nearly  concealed  in  the  skin;  interorbital  space  broad  and  flattisli, 
broader  than  eye  (in  adults) ;  skin  covered  with  small  close-set  prickles. 
forming  a  villous  covering,  the  prickles  smaller,  stiffer,  and  more  closely 
set  than  in  the  next  si)ecies ;  head,  belly,  caudal  peduncle,  and  space 
along  dorsal  smooth,  or  nearly  so;  pectorals  reaching  anal;  ventrals. 
I,  4,  nearly  reaching  vent;  dorsal  spine  slender;  lateral  line  complete, 
angularly  bent  below  last  rays  of  second  dorsal.  Head  3;  depth  4t. 
1).  X-21;  A.  18.     L.  10  inches.     Streams  west  of  the  Sierra  Nevada 

•Jordan  &  Rice,  Man.  Vert.  E.  U.  S.  ed.  2,  1878,  255:  type  Cottopsia  rieei  Nelson. 
(rcwpcCf  cow ;  £i(5fa,  api>earance.) 

t  Girard,  Proc.  Dost.  Soc.  Nat.  Hist,  iii,  303, 1850:  type  Cottui  a$per  Rich,  {xorroif 
Cottns;  bi/fiif  appearance.) 
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ftnd  Cascade  Mmintainsj  abuudant;  specinieDs  from  the  Sacmmeiito 
Eiver  {var.  parvus)  smaller  ia  size,  paler  in  color  nud  with  the  iuteror- 
bitiil  8t)a<«  coucave*  narrower  than  eye. 

{Cnllat  anper  Ritli.  FauDU  Bor.-Auifr,  Fish,  WTi,  ie3(i:  Tracliiilermu>  riehardtoui ; 
B««kL-l,  Ann.  Wiener  Uus.  IMO,  IIB:  CHKrWcrmiiiAWji  a«it«r  GUntlmr,  ii.  170:  Col- 
>p*i»  o'pfr  GnL  V.  8.  Ptto.  E.  H.  Surv.  Fisli.  51 :  CottoptU  yamu  Giiiird,  Vmc.  AciiU, 
r»t.  Sri.  Pblla.  1354.  14-1:  CcnlT'tdtrmMith^*  jHiriuf  GUnther,  ii,i;0.) 

•a«.  U.  «cml«vnbra  (Cope)  J.  &.  0. 

OHvaceoiia,  ban-ed  aod  spottwl  as  in  other  species;  fins  mottled; 
iptiioiis  dorsal  pale  at  base  and  tip,  with  a  median  broad  black  band; 
wo  dark  blotches  at  base  of  candal.  Fonn  of  U.  aapcra,  bnt  slenderer, 
ikiu  ■  of  top  of  heiid  and  entire  body,  except  lower  part  of  caudal  jre- 
Sunde.  thickly  covered  with  papillie;  those  of  anterior  and  npper  parts 
rf  body  each  tipped  with  a  spine,  many  of  those  on  head  with  median 
pores;  lop  of  head  with  a  median  Icn^i^hwisu  depresBiou,  Heud  nar- 
rowed anteriorly,  the  maxillary  extendin;;  to  beyond  pupil ;  opercular 
tod  preopercular  npines  as  in  U.  aspera;  lateral  lino  not  complete; 
ipluous  dorsal  low;  soft  dorsal  and  anal  higli;  caudal  \oug;  pectorals 
ibout  reaching  anal;  veutrals  rather  broad,  reiiching  half  way  to  anal. 
3ye  4i  in  hea<I.  Head  3^;  deptli  4^.  D.  VIl-18;  A.  14;  V.  I,  4.  L.  4 
Incbca.     I'ort  Ilall,  Idaho  {Cope).    Utah  Lake  [Jordan). 

(CoUtipsU  fimlHcaber  Cope,  Hayden'a  Sarvi^y.  Monraim,  fur  11571-72,  476:  Collopii* 
tcmixubrr  Jurdua  &  GUbert,  Proo.  U,  8.  Nat.  Miin.  18W0,  459.) 

K.  Skin  emootti,  or  prickly  in  or  behind  tbe  tucll  oulj'.  (P«iamoeoiiuf\  Gill.) 
lOSf .  V.  valosa  (Ord. }  J.  A,  Q. 
Olivaceous,  variously  mottled  and  barred;  fins  eloadcd  with  darker. 
Porm  rather  robust.  Month  moderate,  the  maxillary  reaching  to  pupil ; 
palatine  teeth  evident.  Kycs  small,  little  wider  than  the  interorbital 
ipace;  preopercalar  spine  short;  spinous  dorsal  low;  jicctoral  flus 
tbout  reaching  anal;  ventrals  I,  4,  not  to  vent.  Heiul  3;  depth  5.  D. 
LX-2I;  A.  15-17  (Washington);  D.  VIIl-20;  A.  18  (California).  L.  6 
jiobes.  Bivera  from  California  to  Bntish  Columbia;  not  rare.  Cati- 
Somift  cxani))lc8  have  the  axillary'  prickles  dcvcloited  as  asnal  in  U.  rxcli- 
irdioni;  nil  uf  them  within  the  spaeu  covered  by  i)ectoruls  when  dc- 
tresseil.  Si>ecimcns  from  Vancouver's  Island  and  about  Port  Town- 
etld  have  these  ]»rlckles  forming  a  considerable  band,  and  extending 

*"Skln  prickly  abovo  ttui  Inteml  linn;  HiiiiHitL  Iwlaw  It  poel«rlnr1y."    {Cope.) 
lOIII,    Pr<«.    Host.   Sm.    Nftt,    Hint,  viii,  40,  1801:   lypu  Cottui  pixTictehilut  QiU. 
WorOMOf,  river;  Hoirvi,  sculplR.; 
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backward  on  both  sides  of  the  lateral  line  to  the  middle  of  the  second 
dorsal,  the  band  narrower  and  the  prickles  smaller  posteriorly. 

(CoUopsU  guloBu$  Grd.  Proc.  Acad.  Nat.  Sci.  Plula.  1854,  129:  Ciiilrkkmklflfi 
gulosua  GUntber,  ii,  170.) 

1038.  U.  punctulata  (Gill)  Cope. 

Light  olivaceous;  body  covered  with  small  black  spots,  which  become 
larger  and  more  scattered  behind;  soft  dorsal,  pectorals,  and  caudal 
thickly  spotted ;  spinous  dorsal  without  dark  blotch.  Head  long  and 
wide.  Mouth  quite  large;  maxillary  reaching  past  front  of  orbit; 
preopercular  spine  strong,  directed  obliquely  backward  and  apward. 
Head  3;  depths.  D.  Vni-17;  A.13.  (Oill.)  Bridger's  Pass;  distin- 
guished  from  the  other  species  by  the  speckled  coloration. 

(Potamocottus  punctulaiua  GiU,  Proc.  Boat.  Soc.  Nat.  Hibt.  1861,  40,  and  in  Icbth. 
Capt.  Simp.  Expl.  1876,  402.) 

1059.  U.  bendirei  (Bean)  J.  &  G. 

Uniform  dark  brown  above,  lighter  below.  Maxillary  extending  jnst 
beyond  front  of  eye;  eye  4  in  head;  preopercle  with  4  spines,  the  opper 
one  half  as  long  as  the  eye.  Pectorals  reaching  origin  of  anal;  veu- 
trals  not  to  vent.  Depth  4.  D.  VIII-16;  A.12;  V.  1,3.  Walla- Walla, 
Wash.    (Bean.) 

(PotamocottuH  bendirei  Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  27.) 

1060.  U.  richardsoni   (Agaasiz)  J.  <&  G,— Miller's  Thumb;  Blob;  Mmffie-jav; 
Bull-head, 

Olivaceous,  more  or  less  barred  and  speckled  with  darker;  liiis 
mostly  barred  or  mottled.  Body  slender  or  stout,  tapering  reguhirly 
backward  to  the  tail;  vertex  soinewliat  dei)ressed;  interocular  space 
with  a  groove;  preopercle  with  a  short  shaq)  spine,  little  hookiMl. 
directed  backwards  and  upwards,  mostly  covered  by  the  skin ;  below 
this  are  2  smaller  concealed  spines;  subopercle  with  a  stoutish  spiiu*, 
directed  forwards.  Skin  smooth,  except  the  region  immediately  liehind 
the  pectorals,  which  is  beset  with  very  small  shaq)  prickles  which  an* 
sometimes  obsolete;  lateral  line  conspicuous,  ex)ntinuous  or  interrupt e«l 
behind;  first  dorsal  low  and  feeble;  pectoral  fins  large,  their  length 
nearly  equal  to  that  of  the  head,  their  tips  usually  reaching  beyond  the 
origin  of  the  soft  dorsiil;  ventral  fins  njoderate;  isthmus  very  broad, 
the  gill-membranes  not  forming  a  fold  across  it.  Head  3J;  depth  4-iJ. 
D.  VI  to  Vlll-IG  or  17;  A.  about  12;  Y.  I,  4.  L.  3-7  inches.  Middle 
and  Northern  States,  abounding  in  all  clear  rocky  brooks  and  lake^; 
extending  southward  along  the  Alleghanies  to  Alabama. 


int.  coTfroa— tTrAwitoEi. 
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KoTK.— As  Iwiw  lUiili-nitiMKl,  ft  wiilc-sprcoil  and  aliiiiirlnnt  npeciea,  varying  in  •HI- 
ti'^QUt  ti-gioaa,  at)  is  tliu  e&m  with  mntt  iiuu- migratory  ipecica.  Ill  tbiH  as  in  others 
or  «iiullur  miigri,  Ihu  inhaliilauU  t>r  ruvh  stream  may  sliotv  local  pccnlinririeH.  A 
liHiuWr  iif  Lhi<H(>  furrtia  h»vc  n'Oi>iv<.il  from  Dr.  Girurd  a|ii.'eil1c  iiamos,  wliicL  nro 
»e(M>:iii>aniBd  by  dotaitrd  ili?MCri[itiniis.  Lurgo  collectious  nT  these  itibi<%  hIioiv  Hint 
■lUini'niiia  ihimilitr  "bpeciea"  still  i>xiat  tinilr«crili«l,  as  it  is  a  rare  tiling  to  liuit  i>  Hpv'ci- 
n  u-Iiipb  exactly  a^jreeii  io  nil  respocia  with  any  of  tLa  speuies  iu  Dr.  Giruril'a 
lonogrniiU  of  the  IVeBli-Wirter  Cottoids."  Tl»e  following  foniiK,  of  JvU  of  which  tbo 
^  writers  hnvo  spociiucna,  muy  posaibly  bo  lecogaizcd  as  "varieties,"  but  of  titeir  cotu- 
pluto  inttrrgrotlutioii  wc  have  uo  doubt: 

Var.  rieAanbouf  (Ag.)  ts  rather  slundur,  with  the  vent  rather  more  posterior  than 
nmnl,  ptarud  midway  between  the  snout  nnd  the  tipof  thecandal;  in  the  others  it  is 
Ueuly  intdvTuy  betweeu  the  snont  and  the  middle  of  the  caudal.  Wibconiiiu  to  Liiku 
Su)H-rior. 

iCoUua  rIahanlMBi  Agiiasix,  Lake  Superior,  li^,  300:  Collaa  riclmrdioni  Glnird, 
Honoaraiili  I'Tcah-Wattir  Coltoids  N.  A.  3U:  Codu*  riehardtoiit  Gilutber,  ii,  ire  ) 

Vor.  baliili  (Oiranl)  is  sninll  aud  slender,  witli  the  spliiuus  dotsal  >'er,v  low.  aud  tlio 
potutiiit:  t«uth  le«M  developed  than  in  the  otli<-r  ronns.     Cayuga  Lake,  N.  V.,  lo  Ohio.    . 

(Codu  AuinltJ  Girard,  Proc.  Aioer.Aasoc.  Adv.  Soi.ii,  1850,410,  ood  Uou.Cott.  44.} 

Vor.  tdlMaJ  (Tird.)  is  mther  «toiil«r,  nitJi  stronger  palatine  teeth,  and  n-itb  eniue  of 
tho  uppermost  of  the  pcrtitoral  rays  liifurcati--,  these  beiug  enliio  in  the  otliera,  Ohru 
VuIIdj,  Pennsylvania,  and  Indiaun. 

iCottut  iriboiti  Grd.  1.  c.  4i. ) 

Var.  aleordi  Gnl.  in  iihort  nod  cliubby,  trith  the  lirst  dorsal  rather  hinb,  ami  joineil 
hy  mviahriinu  to  the  seuond  more  than  in  other  forms.  Comiuou  iu  Wisvousiu  iiiid 
Uicbigati. 

(C'olfui  ahordi  (Inl.  1.  v.  4I>. ) 

Var.  ni'ri(fi«iiali*  (Grd,)  isrutlier  robust,  with  the  donuil  linH  Heitrcidy  eonnecled, 
«nd  the  niuutli  rulher  lar'jtfr,  the  nioxillnry  extending  to  opposite  posterior  iKinler  uf 
cyv;  the  prtfuperi!ulnr  apiai>  is  Bliar])  nnd  itlrected  well  upward.  PcnnsylrnDia  lo 
North  Carolina,  along  the  AlleghaDlcs;  abundant. 

(Catliu  Diuridiaiialu  Gimrd,  Pmc.  Aiiisr.  Awoc.Adv.  8ci.  ii,  I8M,4I0,  audi.  c.  47.) 

Var.  eoiilitra  ( Jor. )  is  nieiider  and  vt>ry  dark  in  eotor,  and  more  eonspii'Uunsly  varie- 
gntMl;  The  llrsit  doruil  high;  the  jialariuu  leetb  well  devdoped.     Alulianiu  Qivcr. 

iPotamooolluM  topheruf  Jordan,  Aun.  Lyp.  Nat.  Hiit.  N.  V.  IWO,  aao.J 

Tor.  nantliniT  (Gill)  is  n  very  Urg^  form,  rather  riilinst,  reaehtng  a  length  of  nearly 
«lx  IneliM,  without  axillary  priekles,  aud  with  thn  palatine  teeth  wi^ll  developeil. 
XhK  latral  linn,  at  iu  the  atlinr  roniis,  is  sontotimos  contlaiioiis  aud  sumetimen  iiiter- 
rnptnl.  [t  nbouuds  in  tho  limes?oao  region  fh>m  Indiaua  to  Teuuessec,  and  is  fti^- 
^nontjy  found  in  rjtvea. 

tFotamomllm  raivlino!  GiV.  Pror.  Bi>*il.  Soe.  Nat.Hist.  t^til,  40:  rolamocoUitm  Carolina 
OiIl.filui|w.  Ilepl.  Mull.  Utah.  lP?7T.4ii;i.) 

IO«l.  r.  whot'lttrl  Co|>e. 

Body  Mk'iiiliT.  iiiifircl.v  HiiioiUti.  Ik-inl  not  broml;  maxillary  rfncliUi); 
pupil.  LutiTiil  liiK<  (k^ttcxcil  below  ttormtL  K>e  lai-ge,  5  iu  head;  intii- 
mofi  as  wide  an  iliHtance  from  pupil  loHnont;  iin'opfreiilar  Rpiue  strong. 
Fcotoml  loti];;i'i-  lliui)  liemi,  rea<:liiiig  piu^t  fVout  of  iitml,  loiigor  tliau 
a«UUl  ib  V.  richarcJtonL     DL-ad  3;  diiptti  HI.    D.  VIl-1 7 ;  A.  12j  P.  15, 
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ocular  spine  acute,  extremely  short,  directed  obliquely  upwards;  isth- 
mus rather  narrow;  first  dorsal  low,  slightly  connected  with  second; 
]>ectorals  shorter  than  head,  reaching  second  dorsal.  Head  3^  in 
length;  depth  4f.  D.  VI-18;  A.  14;  V.  I,  3.  Pennsylvania  and 
Maryland. 

(Cottiis  viacaaus  Haldeman,  Sappl.  Monogr.  Lininea  1842,  3:  Coitus  vUcoius  Girard, 
1.  c.  51.) 

dd.  Anal  rays  11  or  12. 

1066.  U.  gracilis  (Heckel)  Pntn. 

Olivaceous,  mottled,  upper  edge  of  spinous  dorsal  red  in  life.  Body 
rather  slender,  fusiform;  preocular  spine  moderate,  concealed.  Mouth 
rather  large,  the  maxillary  reaching  nearly  to  the  pupil;  pectorals 
reaching  front  of  anal;  ventrals  about  to  vent  Head  3^;  depth  5. 
D.  VIII-IC;  A.  12.  Streams  of  New  England  and  New  York;  not 
rare. 

(Coitus  ffracilis  Heckel,  Ann.  Wien  Mus.  ii,  148, 1837:  Coitus  gracilis  Girard,  1.  o.  49: 
Coitus  gohio  Ayres,  Bost.  Joum.  Nat.  Hist,  v,  121,  1845:  Uranidea  quiescens  De  K.  New 
York  Faana,  Fish.  1842,  61.) 

1067.  U.  gobioides  (Girard)  Jor. 

Similar  to  the  preceding,  but  larger  and  more  robust,  the  mouth 
larger,  reaching  to  beyond  the  line  of  the  pupil,  and  the  pectorals 
short,  not  quite  reaching  anal;  preopercular  spine  stout,  curved  sud- 
denly upwards.  Head  3J;  depth  4f.  D.  VI 1-17;  A.  12.  L.  4  inches. 
Tributaries  of  Lake  Champlain.  {Oirard.)  Probably  a  variety  of  U. 
gracilis. 

(Coitus  gobioides  Girard,  Proc.  Amor.  Assoc.  Adv.  Sci.  1850,  41,  and  1.  o.  55.) 

1068.  U.  boleoides  (Girard)  Jor. 

Slender,  sub-fusiform.  Mouth  rather  large,  the  maxillary  extending 
to  opposite  the  pupil ;  preopercular  spine  acute,  directed  obliquely  up- 
wards; isthmus  narrow.  Fins  larger  than  in  any  other  species;  pec- 
torals reaching  fourth  ray  of  anal.  Head  3^;  depth  5^.  D.  VI 11-17; 
A.  11.    L.  3 J  inches.    Connecticut  Valley  in  Vermont.    (Oirard.) 

(Coitus  boleoides  Girard,  Proc.  Amer.  Assoc.  Adv.  Sci.  1850, 411,  and  1.  c.  56:  Coitus  fro- 
Icoides  GUiither,  ii,  159.) 

1069.  U.  frani£liiii  (Agass.)  Jor. 

Olivaceous,  mottled;  both  dorsals  and  anal  with  a  broad  dark  bar 
on  the  distal  half;  pectorals  and  caudal  broadly  blotched  with  dusky. 
Jaws  equal;  preopercular  spine  stout,  short,  prettj'  strongly  hooked  up- 
wards and  inwards;  first  dorsal  rather  high,  not  much  lower  than  sec- 
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ond;  pectorals  short,  not  reaching  anal;  axil  prickly,  as  in  species  of 
Coftopsk.  Head  3^;  depth  5.  D.  VlII-17;  A.  11  or  12.  Great  Lakes, 
mostly  in  deep  water. 

(CoHu8  franklini  Agassiz,  Lake  Superior,  1850,  303:  Coitus  frankUni  Ginird,  I.  e.  53: 
Coitus  franklinii  Giinther,  ii,  158:  f  Coitus  formosus  Girard,  1.  c.  58:  Uranid^a  kumlUni 
Hoy,  MSS. ;  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  1876,  41 :  Vranidea  kumliemH  Jonlan, 
Proc.  Acad.  Nat.  Sci.  Phila.  1877,  64.) 

1070.  U«  hoyi  Putnam. 

Grayish  olive,  speckled  and  barred.  Body  rather  slender.  Female 
with  the  anterior  parts  of  body  and  region  above  lateral  line  coveretl 
with  sparse  prickles;  male  apparently  smooth.  Head  narrowed  for- 
wards; jaws  narrow,  about  equal;  maxillary  reaching  front  of  papil; 
preopercular  spine  prominent,  longer  than  pupil,  sharp,  almost 
straight,  directed  backwards  and  but  little  upwards;  below  this  is 
another  sharp,  prominent  spine,  also  nearly  straight,  directed  partly 
downwards;  1  or  2  minute  concealed  spines  still  lower;  pectoral  fius 
reaching  vent.  D.  VI-15;  A.  11;  V.  I,  3.  L.  barely  2  inches.  Lake 
Michigan,  in  deep  water;  the  smallest  species,  well  distinguished  by 
its  preopercular  spine. 

(Putnam  MSS.  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.  1876, 41;  Jordan,  Proc.  Acad.  Nat 

Sci.  Phila.  1877,  63.) 

367.— COTTUS*  Linnaeus. 
{Acanihocoitua  Girard.) 
(Artedi;  Linnaeus,  Syst.  Nat.:  tyi)e  Coitus  scorpius  L.) 

Body  rather  slender,  subfusiforni,  covered  with  thick  skin,  in  which 
are  sometimes  imbedded  prickly  plates,  especially  along  latend  line;  de- 
ciduous granular  tubercles  also  sometimes  present,  but  no  true  scales. 
Head  lartic.  Mouth  terminal,  large,  the  lower  jaw  included;  villifonn 
teeth  on  the  jaws  and  vomer,  none  on  the  palatines;  suborbital  stiiy 
strong;  preopercle  with  2  strong  straight  spines  above  directed  back- 
ward, and  1  below  directed  downward   and  forward;  opercle,  nasiil 


*  Coitus  merientti  Cuv.  &  Val. 

Yi'Uowish,  with  dark  marbliugs;  spines  of  first  dorsal  rather  stnmg;  head  »iiiootIi; 
])oint  of  prfopercle  not  reuohiug  opercle.  D.  VIII-15;  A.  12;  C.  10;  P.  It^.  Kauit- 
schatka.     \^Cu\\  iS'  Val.) 

(Cuv.  &  Val.  iv,  41)6,  from  a  drawing.) 

Cotius  marmoraius  Cuv.  «fc  Val. 

BrowniHh,  Ac,  much  marbled;  fius  variegated;  first  dorsal  with  a  large  black  spot; 
2  strong  spines  before  the  eye;  2  short  spines  on  the  preopercle;  a  rather  stn>ng  spiuc 
on  opercle;  donwil  spines  rather  strong.  D.  VIII-14;  A.  12;  C.  14.  Kamtsclmtka. 
{Cur.  .f-  Trt/.) 

(Cuv.  &,  Val.  iV)  497,  from  a  drawing.) 
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l«ouf«,  orbital  rim,  and  shoulder  gii die  usually  aruiod;  gill  iiiuiiibraite^ 
turuiiuR  a  fold  across  the.  ratlier  iiaiTow  istlimus;  slit  l>i-hiiid  last  tflll 
wiiall  or  wanting,  ofteu  redacpil  to  a  uipre  poii-;  vertebra;  about  liS. 
IJraiKdilO!it<-g.'i1»  mostly  0.  Dmsal  Uus  2,  aeparale,  tLg  first  uliort,  its 
Hpiues  ratb(?r  Blender;  vontral  rays  usually  I,  3.  Siwuie*  uiimeroiiB  in 
the  eeaa  of  northern  regtous,  (idTTiT,  the  aucient  name  of  Vranideit 
galiio,  fV-oiu  -urrr-c,  head.) 

a.  Head  wItU  mdsII  Unlnclra;  Inlcral  Hue  wlUi  distinct  [ilal(>». 
1071.  C.  bnbalis  E<i|ihraaen.— FulJirr-IiuAer. 

Colors  variegated,  the  dark  uuirkings  Hometiuics  red.  Head  broa<l. 
d«pre88«Hl,  (!ovL<red  with  soft,  skin,  iu  whirh  are  many  mucous  poreti; 
maxillary  reaching  past  middle  of  orbit;  upjKir  preopci-cular  spiuo 
straight,  slightly  longer  tliau  eye;  oiwrcular  spine  granulated  at  base; 
small  cirri  above  eye  and  elsewhere  on  head;  usually  one  on  end  of 
mnxillary;  eranial  bones  mostly  covered  by  okiu;  lati'nil  line  with 
Home  l)i>iiy  plates,  which  are  most  distinct  anteriorly;  these  arc  very 
much  smaller  than  in  Enophrys  bison;  intenwular  spate  very  narrow, 
it*  ridges  cDiitinniiig  backward,  serrated,  eaiih  emling  in  a  sharii  spine; 
no  trace  of  slit  behind  last  gill;  spinous  dorsal  low;  anal  small;  pecto- 
rulii  reaching  front  of  anat;  ventrals  nio<lerat«.  Head  2J;  depth  3§. 
1>.  Vlll-i:i;  A.  9;  Vertebrie  12  4- 17.  Arclic  Europe;  said  to  stray  to 
tireenland. 

tEnpliDuon,  Nya  8e1iw«d.  AbhomU.  nBG,G'l:  Glluthvr,  ii,  164;  Diiy,  FisL.  Gt,  Brit. 
IrvUnd,  1060,  &1.) 

00.  Ilcnd  wiljioiit  IculacIt'N;  lali^rnl  lino  iiiiartiii'il  or  willi  coiu'fiiIoiI  jiliitPB. 
IOV9.  ('■  or lodtTlmnplnosas  Miirh. 

Olivaceous,  with  transverse  dark  bars,  paler  below;  fins  baiTed  and 
mottled;  ventrals  plain.  Body  very  slender,  tai)ering  backward  tn 
t))«loDg  and  slender  caudal  pednneje.  Head  long  and  narrow;  mouth 
moderate;  maxillary  not  extending  past  eye,  2^  in  head,  Upjier  pn-- 
Oliercular  spine  estremely  long,  longer  than  eye,  ext«>nding  beyond  tip 
Ofopercnlar  spine,  its  length  more  than  4  times  that  of  the  spine  below 
it;  H  strong  spine  at  npi)er  posterior  margin  of  orbit  directed  upward 
Kud  backward;  oecipital  ridges  long,  low,  eunverging  behind,  each 
(indiug  in  a  aindlar  spine.  Vertex  nearly  tlat.  Eye  very  large,  as  long 
as  snout,  4^  in  head,  much  wider  than  iittej-nrbital  sjmee;  nasal  spines 
iiliari>.  Skin  utinally  uithoiil  naigli  tubercles;  lateral  line  with  a  »eries 
of  purtly  coEicealetl  platett.  Spinourt  dorsal  liigher  than  soft  doraol; 
tbe  spines  strong,  the  longest  nearly  liall'  head;   pectorals  reaclup^^J 
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anal;  ventrals  not  to  vcut;  no  trace  of  slit  behind  last  gill.  Head 
2 J;  depth  6^.  D.  IX-15;  A.  14;  V.  I,  3.  Atlantic  coast;  rather  com- 
mon northward. 

(Mitch.  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  380,  1815;  Gttnthcr^ii,  163:  AeanthocoHfu 
virginianus  Storer,  Hist.  Fish.  Mass.  2d.) 

1073*  C.aeneus  Wtc]ii\],~-Grubhy. 

Grayish  olive,  much  variegated  with  darker;  no  distinct  paler  spots; 
back  and  sides  with  broad,  dark,  irregular  bars;  all  the  fins  barre<l; 
mandible  mottle<l;  belly  pale.  Head  rather  broa<l;  maxillary  2Jk  in 
head,  reaching  to  just  beyond  pupil;  supraocular  and  occipital  ridges 
promihent,  eiich  with  a  low,  bhintish  spine;  nasal  spines  moderate; 
upper  preoi)ercular  spine  shorter  tliJin  eye,  nearly  twice  length  of  the 
next  spine,  about  reaching  middle  of  opercle.  Lateral  line  complete; 
sides  with  scattered  concealed  plates.  Dorsal  spines  rather  low,  higher 
than  the  soft  mys;  pectorals  reaching  anal;  no  trace  of  slit  behind  last 
giU.  Head  2J;  depth  4.  D.  IX-13;  A.  10;  V.  I,  3.  L.  6  inches.  Coast 
of  Southern  New  England  and  New  York;  our  smallest  species;  com- 
mon in  seaweeds  near  shore. 

(Mitohill,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.  i,  1815,  3&);  Goode  A  Bean,  BuU.  E»ex 
Inst.  1879,  13:  CoHus  milchilli  GUnther,  ii,  164.) 

1074.  €•  scorpioides  Fahricins. 

Very  dark,  finely  mottled  with  paler;  fins  dusky,  with  paler  8i>ots: 
anal  and  ventral  fins  with  the  pale  spots  larger.  Boily  stoutish,  tail 
slender.  Head  very  short;  jaws  short,  the  maxillary  reaching  tlie 
middle  of  the  large  eye;  top  of  head  eoiieave  between  the  two  oceipiial 
ridges;  preopercuhar  spines  quite  short;  opercular  spine  almost  obsolete. 
Skin  nearly  smooth.  Isthuius  narrow,  tJie  fold  across  it  very  narix)\\ ; 
no  trace  of  slit  or  pore  behind  the  last  gill.  Dorsal  fins  slightly  joinetl, 
the  spines  slender;  pectorals  reaching  vent.  Head  3;  depth  45.  1). 
X-17;  A.  12;  V.  1,  3.    An'tic  regions  of  America;  Greenland  to  Siberia. 

(Fahr.  Fauna  Groonl.  157,  17^0;  Bean,  Hull.  U.  S.  Nat.  Mus.  xv,  122;  Lutki-u -:Vit. 
Vidensk.  Meddels.  Kjobenh.  1H7G,  12:  Cot ( u^  pa chy pus  GuuiheVj  ii,  161.) 

1075.  €•  scorpins  L. 

Dark  olivaceous,  mottled  with  paler;  fins  dusky,  with  paler  spots. 
General  characters  of  the  subspecies  (jranlandicusj  from  which  it  diflVw 
chiefly  in  the  smaller  size,  tJie  narrower  interorbital  space,  which  is  } 
diameter  of  eye,  and  in  the  lower  sinuous  dorsal,  the  highest  sj)ines  In*- 
ing  about  one-eighth  the  length  to  bas(»  of  caudal;  pore  behind  hist  gill 
usually  very  small,  but  evident.  Head  2^;  <lepth  4 J.  D.  X-10;  A.  14. 
Northern  Europe  and  Arctic!  regions  of  America,  south  to  EastiMirt,  Me. 

(L.  Syst.  Nat.;  GUuther,  ii,  159;  Bean,  Bull.  U.  S.  Nat.  Mas.  xy,  116.) 
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Siilw)).  fircvniundlrus  [Cuv.  &  Va\.)  hcaa.—Daild;/  Sculpii. 

Daik  bmwu  above,  witli  brond  darker  bars;  bolow  yellowish,  the 
belly  in  t\w  iiial«  witL  Inrge  palo  spots;  back  and  top  of  Iiead  with 
grayish  blott^hcs;  Uus  brown  and  yoilow,  all  of  them  spotted  and 
barred.  Hend  largo.  Moutli  large;  iiiaxillary  reacbiug  posterior  edge 
of  orbit,  2J  in  head}  the  supraorbital  and  occipital  spines  tubercle-like; 
a  BUiall  tubercular  spine  on  ftout  uf  occipifalridBe;  upper  preoperealar 
B]ilne  rcacliiiig  middle  of  oiK-renlar  spine,  its  length  equal  to  eye,  not 
twice  that  of  the  spine  beJow  it;  nasal  spines  sharp.  Sides  of  body 
alwvB  lateral  lino  with  a  series  of  imbedded  prickly  plates,  below 
which  are  niimerons  scattered  spini?s  and  prickles,  Dormal  and  anal 
&p»  high;  spinous  and  soft  dorsals  abont  eqnal  in  height,  their  height 
more  than  one-seventh  of  length  of  boily;  Teutrals  long;  pectorals 
about  reaching  rent.  Eye  large,  eijnal  to  least  interorbital  width  {in 
iqtcciiuenH  a  foot  long),  nead  2J;  depth  4^.  D.  X-17;  A.  14;  V.  l,  3: 
P.  18.  L.  25  inches.  New  York  to  Greenland,  common;  one  of  tlie 
largest  sciilpins. 

IColtHt  grmulandiaiJi  Cnv.  4  Vol.lv,  IM:  A'Oiiiilhocottm  roriofiiii»  Girard,  Bout.  Jonra. 
Knt.  HiKt.  vf,  244:  CoUuk  granlandieiu  GUnthiT.  ii,  Itll;  Goodo  &,  Bean,  Bull.  ICsiwx 
Ilutt.  si,  13,  l':7D:  Aeanllioaolliii  variabUia  HXartr,  Hist.  FisU.  Miiaa.  36;  Hay,  Fiah.  Gt. 
Urit.  ISHI),  r,1:  TCo»ii*j»ro*ii*C.  &  V.  viii,4!i8:  JomtAoMtliu  hhmm*  Aj^toh,  Pnw.  CsL 
AcMl.  Nni.  8ci.  IKVl,  12.) 

1470.  CpolyacnnlhorephnluB  PnlleR,  < 

I>ark  olivo  above,  nmeh  variegated  with  darker  and  reddish;  belly 
mostly  wliiiish;  sides  and  belly  (in  males)  with  nnmerons  blackish  reticu- 
latioEitt  surrounding  large  ronnd  white  wpots;  .jaws  dii.sky,  mottled  with 
whitish;  membrane  joining  maxillary  to  preorbital  blaek.  with  round 
white  spois;  fins,  all  bnt  the  vonlmls.  mottled  and  barred  with  bUwkiah 
and  yell(iwi«h.  Body  rather  elongate.  Head  long  and  narrow,  some- 
what compressed,  concave  between  the  orbits,  rlie  orbital  rim  iK-lng 
elevated;  nasul  spines  strong;  a  strong  ridgo  above  eye,  with  a  blnnt 
coinpre.'tsefl  spine  behind  it;  behind  this  a  small  digitate  cluster  of 
rtdges  ending  iu  low  spines;  behind  these  an  irregular  broken  ridge 
on  oach  side  of  the  vertex,  extending  to  the  occiput;  ontside  of  this 
another  ragged  ridge;  anborbital  stay  Hirimg,  striate;  upper  preoperuu- 
lar  Mpine  long,  stniight,  simple,  striate  at  base,  longer  than  eye;  » 
siniUnr  bnt  shorter  spine  below  It,  not  half  as  long,  and  the  usual 
downward  directed  spine  at  lower  edge  of  preoperclc  and  suboiiercle; 
Oiwruulnr  spiiin  moderate.  Mouth  rather  lart;e,  the  maxillary  reaching 
beyoud  eye,  half  lengtli  of  head;  skin  of  top  of  head  covered  with 
Bmall  smooth  warts;  skin  of  body  with  uome  scattered,  tw&jgtt.  \»h«a.^ 
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cles,  usually  nearly  smooth.  Dorsals  not  very  Ligh;  dorsal  spiiuss 
Rleuder;  pectorals  reaching  anal;  vcntrals  moderate,  I,  3.  A  miuuto 
l>ore  usually  present  behind  last  gill.  Lateral  line  complete.  Head 
2J;  depth  41.  D.  X-1, 13;  A.  11.  L.  24  inches.  Puget  Sound  to 
Alaska;  very  abundant;  one  of  the  largest  sculpins. 

(Palljw,  Zoogr.  Ross.-Asiat.  1811,  iii,  133;  GUotbor,  ii,  1C6.) 

1077.  €.  labradoricus  (Gnl.)  Gthr. 

'Nnsal  spines  small;  a  rough  prominence  above  orbit,  and  two  similar 
ones  on  occiput;  a  slight  depression  on  crown ;  four  preopercalar  spines, 
the  upper  about  f  length  of  eye,  equal  to  interorbital  width;  eye  as 
long  as  snout,  5  in  head,  half  length  of  maxillary,  which  extends  to  the 
vertical  from  its  hinder*  margin.  Dorsal  spines  «len<ler,  the  longest  \ 
length  of  maxillary;  pectorals  reaching  a  little  beyond  anal;  veutrald 
not  to  vent;  skin  above  lateral  line  with  a  few  t^pinons  tiil>ercle8;  a 
small  slit  behind  fourth  gill.  D.  X-14;  A.  14;  V.  I,  3;  P.  17;  C.  11; 
B.  C.    (Bean.)    Labrador  and  Hudson's  Bay. 

(Acanthocottu8  labradoricus Grd.  Bost.  Joum.  Nat.  Hist,  vi,  18G0,  247,  pi.;  Ottnther, ii, 
103;  Beau,  Proc.  U.  S.  Nat.  Mus.  iv,  16H1,  128.) 

1078.  €•  iBBDiiopterus*  Kncr. 

Color  of  C.  grcmlandicuHj  but  darker,  with  dark  bars;  gill-membranes 
and  hinder  part  of  belly  dark ;  dark  regions,  with  very  bright  white 
8])ecks  of  dift'erent  sizes;  first  dorsal  partly  black,  partly  transparent: 
second  dorsal  crossed  by  3  oblique  dark  bands;  anal  by  4,  in  contrary 
directions;  caudal  with  3  dark  bars;  pectoral  with  4  or  5  dark  bars, 
much  narrower  than  the  interspaces;  ventrals  with  black  and  white 
s])ots.  Lower  jaw  i)rqjecting.  Eye  5  in  head,  as  long  as  snout;  supra- 
ocular ridge  slightly  (elevated,  continued  backward  as  a  low  bony  rid;»e, 
without  spines;  a  quadrangulur  depression  between  these  ridges;  crown 
and  occiput  with  naked  warty  skin;  preopercle  with  4  spines,  the  up- 
permost straight,  as  long  as  eye;  hi^^liest  dorsal  spine  half  length  of 
head;  soft  dorsal  twice  as  high;  pectorals  reaching  anal;  ventrals  to 
vent.  Sides  often  with  irregular  rough  bony  tubercles;  a  moderate  slit 
behind  last  gill;  gill-membranes  partly  free  from  isthmus.  D.  VIII- 
13;  A.  12;  Lat.  1.  40.     (Kncr.)     Alaska  to  Noi-theni  China.. 

(CottuH  IdiiiopUTita  Kner.  Sitznii<j:slMT.  Kais.  Acatl.  Wins.  Wicn,  IrfGH.  310;  IWaii,  Pmc. 
i:.  8.  Nat.  MuH.  1881,  21^.) 

1079.  €•  qundrBcomis*  L. 

Olivaceous,  so:aewhat  variegated ;   the  fins  faintly  spotted.      Body 

*  Oiicocf>///.'K  (rill.  Proc.  Acad.  Nat.  Sci.  Pliila.  18C2,  13:  type  Cottu$  qmadrieoni*  GiU 
(oyHo?f  hook;  h6rro<f  Cottus.) 
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rather  slender.  Head  long^  tapering  forward;  mouth  large,  the  max- 
illary reaching  to  below  posterior  margin  of  eye;  eye  moderate,  4  in 
head;  bones  of  head  below  eye  cavernous,  as  in  Triglopsia  tJu>mp8oniy 
but  less  so;  preopercle  with  2  long,  diverging  spines,  the  upper  and 
longer  not  quite  reaching  opercular  margin;  opercular  and  scapular 
spines  quite  short;  a  rugose  spine,  sometimes  broader  and  expanded  at 
tip  like  a  cock's  comb,  above  each  eye  posteriorly,  and  a  similar  one  on 
each  side  of  occiput.  Males  with  irregular  series  of  round,  rough,  wart- 
like scalers  above  the  lateral  Une;  these  wanting  in  the  female;  lateral 
line  chain-like,  with  small  imbedded  plates;  head  naked.  Frst  dorsal 
convex,  of  slender  spines,  well  separated  from  second,  which  is  rather 
high,  the  longest  ray  1|  in  head;  pectorals  reaching  anal;  ventrals 
moderate.  A  moderate  slit  behind  last  gill.  D.  VIII-14;  A.  13;  coeca 
7;  vert.  40;  Lat.  1.  45.    Greenland  to  the  Baltic  Sea. 

(CottuB  quadricorni»  L.  Syst.  Nat.:  Cottiu  quadricorniH  GUnther,  it,  166:  Onoocottus 
^madricornis  Gill:  Cottus  hexacomi9  Rich.  Franklin's  Journ.  726:  Coitu$  hejcaoortiis  Gttn- 
ther,  ii,  166;  Day,  Fish.  Gt.  Brit.  1880,  53.) 

1080.  €•  hainilift  Bean. 

Brownish,  pale  below;  sides  with  a  few  white  blotches;  first  dorsal 
with  2  broad  oblique  dark  bands,  separated  by  a  pale  area;  second 
dorsal  with  5  dark  bands;  anal  with  6;  pectorals  with  4;  caudal  with 
3;  ventrals  pale,  with  2  dark  areas.  Head  broad,  subtriangiilar,  much 
depressed,  its  greatest  depth  2§  in  its  length;  eye  2  in  snout,  7  in  head, 
equal  to  the  concave  iuterorbital  space;  surface  of  head  cover^  with 
small  dermal  tubercles;  patch  of  vomeriue  teeth  very  large;  nasal  spines 
strong;  a  blunt  prominence  above  each  eye,  and  2  on  the  occiput;  seV" 
eral  radiating  ridges  behind  eye,  as  in  C.  polyacanthocephalus ;  upper 
preopercular  spine  as  long  as  eye;  maxillary  reaching  slightly  past 
eye,  2^  in  head.  Longest  dorsal  spine  about  half  postorbital  part  of 
bead;  pectorals  reaching  soft  dorsal.  A  series  of  rough  bony  tubercles 
above  lateral  line  and  some  small  ones  below  it.  A  pore  behind  last 
gill.  Head  2§;  depth  5J.  D.  X-IG;  A.  13;  V.  I,  3;  P.  18;  B.  6. 
Chamisso  Island,  near  Bering's  Straits.    (Bean,) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  149,  1881.) 

1081.  C.Jaok  Cav.  <&ya1. 

Body  and  pectoral  fins  spotted  with  brown ;  vertical  fins  with  brown 
bands.     Resembles  0.  scarpiv^;  the  preopercular  spines  similar,  but 
there  are  slight  granulations  instead  of  tubercles  behind  the  eye  and. 
Bull.  Nat.  Mus.  No.  16 15 
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temples;  rough  scale-like  tubercles  along  the  back  above  the  lateral 
line;  first  dorsal  low.  D.  YII-15;  A.  15.  L.  21  inches.  Bering's 
Sea.    {Cuv.  &  Yal,) 

{Mi/oxocephalu8  Steller  MSS.  in  Tiles.   M^ra.  Acad.  Sci.  Peterab.  iv,  273, 1811  (ma* 
linomial);  Cuv.  &  Val.  iv,  172 j  GUnther,  ii,  165.) 

1082.  €.  axillaris  (GiU)  BoaD. 

Bluish,  with  whitish  spots  on  trunk  and  a  darker  band-like  spot  below 
anterior  portion  of  second  dorsal;  abdomen  yellowish;  region  above 
anal  spotted;  above  this  are  larger  spots  confluent  with  the  dark  color 
of  sides;  spinous  dorsal  with  2  vertical  dark  bands;  second  dorsal  with 
3  oblique  ones;  caudal  banded;  anal  spotted;  pectoral  black  at  base, 
with  2  oblique  bands;  a  dark  spot  on  lower  axil.  Head  subrfaom- 
boidal,  large,  depressed;  postorbital  crests  little  developed;  preopercle 
with  2  8im])le  spines  near  the  angle,  and  2  tubercles  below;  operde  with 
a  longitudinal  rib  ending  in  a  spine.  Skin  smooth,  or  with  scattered 
tubercles.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  IX- 
15;  V.  I,  3;  B.  6.    Bering's  Strait.     {OilL) 

(Boreocottu9  axillaris  Gill,  Proo.  U.  8.  Nat.  Mus.  1859,  166.) 

10§3.  €•  (?)  polaris  Sabine. 

Pale,  with  clusters  of  minute  dark  spots.  Head  compressed;  nawil 
spines  present;  lower  jaw  included;  preopercle  with  4  strong  spines; 
pectoral  fins  larger  than  in  Uranidca  gohio;  lateral  line  with  a  series  of 
small  tubercles.  D.  VI  to  VIII-13;  P.  15;  Y.  I,  4;  A.  14;  C.  14.  L2 
inches.  North  Georgia,  British  Aineriea.  {Storer,)  Probably  not  a 
Cottns, 

(Sal)iue,  Parry's  First  Voyage,  213;  Storer,  Synop.  Fish.  N.  A.  307.) 

10§4.  €•  (?)  platyceplialas  Pallns. 

Olivaceous,  much  variegated,  white  below;  fins  si)Otted.  Head  large, 
much  dei)revssed,  as  broad  as  the  boily ;  lower  jaw  projecting;  teeth  on 
vomer  and  on  jialatines  (?)  (''in  area  lunata  palatio  meilii,  et  utrinqne 
lineari'*).  Eyes  moderate,  near  together;  vertex  flat  behind  the  eyes, 
with  a  ridge  on  each  side,  in  front  of  which  near  the  orbit,  and  behind 
at  the  nape,  are  oblong  tubercles,  each  ending  in  a  short  spine;  pret»iv 
ercle  with  li  very  strong,  diverging  spines  above;  opercle  with  a  ct>n- 
cealed  spine;  lateral  line  with  concealed,  elongate  plates;  back  with 
rough  warts;  pectorals  large;  dorsal  spines  feeble.  D.  VlI-12;  A.  11; 
C.  10;  P.  15;  Y.  I,  3.    L.  12  inches.     Kamtschatka.    iJMlm.)    If  this 
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8i>ecie8  really  has  palatine  teeth,  it  cannot  belonf2^  to  this  genus.    It 
may  be  a  species  of  Centridermichthys. 

(Pallas,  Zoogr.  Rosso- Asiat.  iii,  135,  1811;  Cnv.  &  Val.  iv,  177:  Megaloeottus  plaiy- 
eephalua  Gill,  1861,  1G6.) 

aaa.  Head  vriih  tentacles  above;  lateral  line  without  plates.    {Porocotttut*  Gill.) 

■ 

1085.  €•  verrucosus  Bean. 

Ver>'  (lark  brown,  whitish  below;  spinous  dorsal  dark,  with  a  median 
and  a  posterior  light  band;  soft  dorsal  and  pectorals  each  with  5  dark 
bands;  anal  whitish,  with  a  dark  stripe;  ventrals  pale.  Nasal  spines 
sharp;  a  short  tentacle  above  each  eye  and  one  on  each  side  of  the 
vertex;  vertex  and  interorbital  space  deeply  concave;  crown,  nape,  and 
interorbital  region  with  small  dermal  warts;  upi)er  preopercnlar  spine 
as  long  as  short  diameter  of  eye;  eye  4  in  head,  as  long  as  snout;  max- 
illary reaching  to  below  middle  of  eye,  half  length  of  head,  longer  than 
fourth  dorsal  spine.  Pectoral  reaching  front  of  anal;  skin  smooth; 
lateral  line  with  numerous  short  vertical  accessory  branches,  placed 
opposite  each  other.  No  pore  behind  last  gill.  Head  2J ;  depth  4^. 
D.  XI-16;  A.  15;  V.  I,  3;  P.  17;  C.  12;  B.  6.  L.  3 J  inches.  Plover 
Bay,  near  Bering's  Straits.    {Bean.) 

(Bean,  Proc.  U.  S.  Na^.  Mus.  iv,  152,  1881.) 

1086.  €•  niflrcr  Bean. 

Almost  black;  sides  mottled  with  lighter  brown,  sometimes  with 
round  wiiite  blotches  on  belly  and  sides;  pectoral  plain  or  with  white 
blotches.  Nasal  spines  blunt,  covered  with  skin;  no  spines  above 
orbits  or  on  occiput;  no  sharp  spines  on  head  except  the  two  upper 
preopercular  spines,  which  are  almost  concealed;  the  uppermost  as 
long  as  eye,  6  in  head,  and  equal  to  snout  or  interorbital  space;  top  of 
head  with  fine  dermal  granulations,  the  vertex  with  numerous  slender 
tentacles;  a  soft  tentacle  of  moderate  length  above  eye;  jaws  equal; 
maxillary  longer  than  fourth  dorsal  spine,  2  in  head,  reaching  hinder 
margin  of  orbit.  Caudal  and  ventrals  each  half  length  of  head;  pec- 
toral not  reaching  vent;  skin  smooth.  A  small  slit  behind  last  gill. 
Head  2  J.  D.  IX-16;  A.  12;  V.  I,  3;  P.  16;  B.  6.  Saint  Paul  Island, 
Bering's  Sea.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mns.  iv,  151, 1R81.> 

1087.  €.  qnadrlAlls  (Gill)  J.  Sl  G. 

Puq)lish,  irregularly  spotted  with  black;  a  dark  spot  below  eye,  and 
another  on  maxillary;  fins  mostly  variegated  with  black;  a  dark  spot 

•  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1659, 166:  type  PorocotUu quadHfilU  GUI.  (nopoi, 
pore;  xort^^  Cottus.) 


708      CONTRIBUTIONS   TO   NORTH   AMERICAN  ICHTHYOLOGY — JY. 

on  upper  axil,  and  another  toward  middle  of  base  of  pectoral.  Head 
large,  depressed,  subrhomboidal;  preopercle  with  a  single  hooked  spine; 
opercle  without  longitudinal  rib  or  spine;  lower  jaw  and  other  parts  of 
head  with  numerous  large  pores.  Mouth  moderate.  Ventrals  smalL 
Skin  naked;  a  slender  filament  over  each  eye,  and  one  on  each  side  of 
nape.  Gill-membranes  forming  a  fold  across  the  isthmus.  D.  VIII- 
13;  V.  I,  3;  B.  5.    Bering's  Stiaite.     (Gill.) 

(Porocottus  quadrifilis  Gill,  Proc.  U.  S.  Nat.  Mus.  1859,  166.) 

36§.— GTMHTAG  AN  THUS  SwainBon. 
(Phobetor  Kroyer.) 
(Oymvocanthus  Swainson,  Class.  Fish.  &c.,  1839,  271:  type  Cotius  ventrdliiC.  A  V.) 

General  characters  and  appearance  of  Cottu^j  but  with  no  teeth  on 
the  vomer,  and  with  a  small  but  well-defined  slit  behind  the  last  gilL 
The  upper  preopercular  spine  is  armed  with  2  or  3  antler-like  processes, 
and  the  fins  are  all  very  large,  the  ventrals  notably  so.  Marine  species 
of  the  Arctic  Seas.    {yu/xv6qy  naked;  axdvOay  spine.) 

t088.  G.  pistilliffer  (PaUas)  Gill. 

Dark  brown  above,  with  traces  of  darker  vertical  bars;  belly  pale; 
males  with  the  axillary  region  dusky,  with  many  large  round  white  spots; 
first  dorsal  blackish,  with  pale  blotches;  second  dorsal  with  alternating 
oblique  bauds  of  white  and  blackish;  anal  and  caudal  nearly  plain;  pec- 
torals and  ventrals  yellowish,  with  black  cross-bars;  mandible  barred 
with  black.  Nasal  spines  small ;  occipital  ridges  low,  the  space  between 
them  concave,  with  rough  plates;  supraorbital  ridge  ending  in  a  blunt 
tubercle;  interorbital  area  with  smooth  skin.  Eyes  very  large;  maxil- 
lary extending  to  pupil;  upper  preopercular  spine  broad,  much  shorter 
than  eye,  with  about  three  points;  skin  mostly  smooth;  axil  prickly; 
inner  edge  of  middle  pectoral  rays  papillose  ( g ).  Spinous  dorsal  very 
high  and  long,  the  longest  spines  in  the  male  three-fourths  length  of 
head;  second  dorsal  a  little  lower;  anal  very  long,  rather  low;  pec- 
torals very  broad,  reaching  past  front  of  anal,  the  lower  rays  rapidly 
shortened;  ventrals  extremely  long,  the  rays  long-exserted,  reaching 
past  front  of  anal;  anal  papilla  large.  Head  3^;  depth  4§.  D.  XIl- 
16;  A.  18;  V.  I,  3;  P.  16;  vert.  12  +  18.  Arctic  Seas,  south  to  >'orway, 
Alaska,  and  Labrador. 

{Cottus  phtiUiger  Pallas,  \u  Ciiv.  &  Val.  iv,  193,  1829:  Cotius  rentraJh  Cuv.  A  V.il., 
iv,  194:  Cottiis  piHtilUger  Pallas,  Zoogr.  Koss.-Asiat.  iii,  43,  printed  Itill,  published 
1831 :  Acanihocottus patris  H.  R.  Storer,  lUmt.  Joiirn.  Nat.  Hist,  vi,  250:  CoUu9  rtntralit 
GUuther,  ii,  167:  Coitus  pistilliger  Giinther,  ii,  1G7:  Cottus  ineuspU  Beinh.  Viaentk. 
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Selsk.  Nat.  Math,  v,  iii :  Cottua  fabricii  Girard,  Monogr.  Cott.  59:  CoHus  triciupU  GUn- 
thcr,  ii,  168;  Phobetor  tnouspis  Kroyer,  Natiir.  Tidskr.  i,  263,  1844:  Bean,  Bull.  U.  S. 
Nat.  Mus.  XV,  127,  1879:  Cotttis  ventralis  Collett,  Christiania  Vid.  Selsk.  Forh.  1878, 
151.) 

10§9.  G.  galeatas  Bean. 

Olivaceous;  back  with  four  distinct  brown  spots,  the  longest  nearly 
twice  as  long  as  eye,  and  extending  a  little  below  lateral  line,  there 
blending  with  a  wavy  lateral  stripe;  dorsals  and  pectorals  with  inter- 
rupted black  bands;  lower  fins  plain  whitish.  Body  elongate.  A  small 
tul)ercle  above  each  eye;  four  preopereular  spines,  the  longest  about 
as  long  as  eye,  and  with  two  or  three  processes.  Space  between  eyes 
deeply  concave,  completely  covered  with  bony  granulations,  as  are  the 
crown  and  neck;  similar  granulations  on  hinder  margin  of  orbit,  on 
suborbital  stay  and  on  opercles.  Skin  of  body  naked.  Pectorals,  and 
in  males  the  ventrals  also,  reaching  beyond  vent;  maxillary  reaching 
to  below  eye.  Head  3f  (including  caudal);  depth  7 J.  D.  XI-16;  A. 
19;  V.  I,  3.    XJnalashka.     {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  1881,  153.) 

869.— TBIGL.OPSIS  Girard. 
{Ptyonotu8  Gthr,) 
(Girard,  Proc.  Boat.  Soc.  Nat.  Hist,  iv,  18, 1851:  type  TrigJopsU  ihompaoni  Grd.) 

Body  and  head  slender.  Skin  naked;  lateral  line  chain-like.  Teeth 
on  vomer,  none  on  the  palatines.  Eyes  large,  the  interorbital  area  con- 
cave; bones  of  lower  part  of  head  extensively  cavernous;  a  small  but 
distinct  slit  behind  last  gill;  gill- membranes  almost  free  from  the 
isthmus,  forming  a  broad  fold  across  it;  preopereular  spines  straight, 
simple;  lins  large.  Fresh-water  fishes,  closely  related  to  Coitus j  to 
which  genus  the  single  known  species  should,  perhaps,  be  referred. 
Its  relations  with  the  group  called  Oticocottus  are  certainly  intimate. 
(TpiyXa^  Trigla;  difkj  appearance.) 

109O.  T.  thOBnpsoni  Grd. 

Pale  olivaceous,  with  darker  blotches;  upper  fins  faintly  banded. 
Body  elongate,  very  slender.  Head  long,  depressed  above;  snout 
long  and  pointed;  eye  quite  large,  nearly  as  long  as  snout,  much  wider 
than  interorbital  fgiace,  4  in  head;  jaws  subequal;  mouth  large,  the 
maxilhiry  extending  rather  beyond  middle  of  eye;  preopercle  with  4 
sharp  spines,  the  upper  much  shorter  than  pupil;  cavernous  structure 
of  skull  highly  developed;  upper  surface  of  head  smooth;  gillmem- 
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branes  not  broadly  united^  nearly  free  from  isthmus.  Dorsal  fins  well 
separated;  spinous  dorsal  short  and  low,  its  height  little  more  than 
length  of  snout;  second  dorsal  very  large,  3  times  height  of  first,  ito 
longest  rays  about  as  long  as  head;  anal  high,  half  as  high  as  second 
dorsal;  pectoral  long,  reaching  past  front  of  anal;  ventrals  well  devel- 
oped; lateral  line  chain -like,  conspicuous;  skin  perfectly  smooth.  Head 
3;  depth  6.  D.  VII-18;  A.  16;  V.  1, 3.  L.  3  inches.  Deep  waters  of 
the  Great  Lakes. 

(Girard,  Proc.  Bost,  Soc.  Nat.  Hist,  iv,  19, 1851;  Girard,  Monogr.  Cott65:  Ptfemoika 
thompsoni  GUnther,  ii,  175,  the  name  TrigloptAs  being  set  aside  on  account  of  the  pikr 
Trighps. ) 

STO.—ENOPHBTS  Swainson. 
( Aspicottus  Grd.i  Clypeocottus  Ayros:  Ceraioooitiu  QUI.) 
(Swainson,  Class.  Fish.  &c.  1839,  271:  type  Cottua  claviger  C.  &  V.) 

Body  short  and  thick,  depressed  anteriorly.  Head  very  large,  mailed 
above  with  rugose,  bony  plates;  a  series  of  large,  rough,  bony  plates 
along  lateral  line;  no  scales.  Teeth  in  villiform  bands  in  jaws  and  on 
vomer,  none  on  palatines;  preopercle  with  strong,  straight  spines;  sub- 
orbital stay  broad,  externally  bony;  gill-membranes  joined  to  the  isth- 
mus, not  forming  a  fold  across  it;  a  slit  behind  fourth  gill.  Dorsal  fin* 
separate,  the  anterior  short,  not  notched;  anal  short.  Intestinal  canal 
elongate.  Herbivorous,  feeding  chiefly  on  algjo.  (ev,  on;  uf/)o>,  eye- 
brow.) 

lOOl.  E.  bisoa  (Grd.)  J.  &  G.— Stone  Sculpln. 

Olivaceous  above,  variegated  with  blackish  and  reddish,  yellowish 
below ;  fins  olivaceous,  marked  with  black ;  ventrals  pale.  Snout  blunt; 
maxillary  reaching  beyond  pupil;  external  bones  of  head  rough-granu- 
lar; iuterorbital  space  elevated  and  concave,  the  orbital  ridge  without 
spine;  suborbital  stay  covering  most  of  cheek;  a  ridge  extending  back- 
wanls  from  each  eye,  the  two  connected  by  a  cross  ridge  at  occiput;  the 
ridges  are  large  and  rough,  and  the  space  between  them  is  concave; 
preopercle  with  4  spines,  the  ui)per  very  long,  straight  and  rough, 
usually  reaching  past  opercle,  a  little  more  than  one-third  head;  oper- 
cular ridge  very  broad;  subopercle  with  2  diverging  spines;  a  single 
siTies  of  large,  rough,  granular  plates  along  sides,  from  ojiercle  to  base 
of  caudal,  the  j)lates  without  keel  or  spine  and  growing  smaller  behind; 
spinous  dorsal  small,  much  lower  than  soft  rays;  anal  short.  Head  2); 
depth  4.    D.  ¥111-12;  A.  9.    L.  12  inches.     San  Francisco  to  Alaska; 
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abundant.    Eesemblcs  Coitus  bubaliSj  with  which  it  has  been  improp* 
erly  confoanded  by  Dr.  Giinther. 

{Atpicotttts  btBon  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 130:  Clifpeocottus  rohmUu 
Ayrcs,  Proo.  Cal.  Acad.  Nat.  Sci.  1854,  12:  Jftpicotiua  bison  Girard,  U.  8.  Pac.  R.  R. 
Surv.OC.) 

1099.  £•  diceraas  (Pallas)  J.  &  G. 

Greenish  and  reddish,  marbled  and  spotted.  Form  of  E.  bisouj  the 
Lead  large,  wider  than  deep  or  long;  top  of  head  nearly  as  in  JE7.  hisouj 
the  ridges  higher  and  very  rough;  orbital  ridges  elevated,  continued 
backward  toward  the  nape,  the  occipital  ridges  shaq)  behind;  upper 
preopercular  spine  very  long,  rough,  nearly  two-thirds  as  long  as  head, 
with  strong  recurved  hooks  or  serrations  on  the  upper  edge;  lower  pre- 
opercular spines  strong;  opercle  with  a  longitudinal  rib  and  no  dis- 
tinct spine;  lateral  line  with  a  row  of  rough  bony  scutella,  each  with 
a  minute  central  spine;  skin  above  more  or  less  villous  or  prickly,  else- 
•  where  smooth.  Isthmus  wide;  a  slit  behind  last  gill;  vomer  with  teeth. 
D.  VII-14;  A.  10;  C.  12;  P.  17;  V.  1, 3.  L.  C  inches.  Alaska  and  Kam- 
tschatka.    (Here  described  from  a  specimen  in  the  British  Museum.) 

{Cottus  diceraus  Pallas,  Nov.  Act.  Petrop.  1783,  354:  Coitus  dictraua  Cuv.  &  Val.  iv, 
189:  SjfHanceia  cervus  Tiles.  M^ra.  Ac.  St.  Peterttb.  iii,  *Z78:  Ceratocottus  diceraus  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  1859,  165,  and  1861,  167:  Cottus  diceraus  GUnther,  ii,  189.) 

1098.  E.  claviger  (Cav.  &  Val.)  Sw. 

Dark  brown,  with  3  or  4  vertical  bands;  belly  white.  Top  of  head 
everywhere  rough;  two  strong  nasal  spines;  superciliary  margins  much 
elevated,  with  a  deep  groove  between  them;  4  preopercular  spines,  the 
upper  exceedingly  long  and  strong,  extending  nearly  to  the  vertical 
from  the  end  of  the  first  dorsal,  serrated  and  coarsely  toothed  on. its 
upper  margin,  but  without  antler-like  processes;  "occiput  with  a  very 
long  cuneiform  process  on  each  side";  lateral  line  with  bony  plates, 
rougher  than  in  E.  bison,  each  with  a  serrated  keel  and  spine;  skin  sub- 
villous  above,  with  small  rough  warts;  a  series  of  small  cutaneous  ap- 
I>endages  above  the  anal.  Suborbital  stay  spinous;  vomerine  teeth 
present;  isthmus  broad;  slit  behind  last  gill  large.  D.  VI-13;  A.  11; 
V.  1, 3.  L.  2^  inches.  Bering's  Sea.  (Ilere  described  from  the  original 
tyi>e,  in  the  British  Museum.) 

(Cottus  claviger  Cuv.  &  Val.  iv,  195, 1829:  Cottus  claviger  GUnther,  ii,  167.) 

871.— L.IOCOTTUS  Girard. 
(Lclocottus Girard, Proc.  Acad. Nat.  Sci.  Phila.  1856, 133:  tyi>o  Lelooottus hirundo  Girard.) 

Body  elongate,  covered  with  thick,  smooth  skin.  Head  compressed, 
narrowed  above,  not  externally  bony.  Mouth  small^  horuEontal,  low  \  \iUi- 
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form  teeth  in  both  jaws  and  on  the  vomer,  none  on  the  palatines;  npper 
preopercular  spine  short,  strong,  with  bifurcated  tip;  suborbital  stay 
narrow;  gill-membranes  partly  free  from  the  isthmus,  over  which  they 
form  a  broad  fold ;  a  slit  behind  fourth  gill.  First  dorsal  with  its  upper 
margin  somewhat  S -shaped,  the  first  two  spines  elongate^  the  middle 
ones  of  nearly  equal  length,  and  the  posterior  ones  rapidly  shortened; 
ventrals  I,  3.    Pacific.    (Aeio^,  smooth;  xorroc,  Cottus.) 

1094.  L.  hirnndo  Grd. 

Olivaceous,  shaded  with  light  blue,  and  reticulated  with  brownish- 
red,  the  latter  color  predominating  on  the  head;  sides  with  four  broad, 
oblique,  brownish-red  bars,  the  first  three  running  from  dorsal  forwards 
and  downwards,  the  fourth  from  caudal  peduncle  backwards  to  base  of 
caudal;  abdomen  orange  brown,  with  pale  spots;  caudal  orange  brown, 
with  yellow  bars  near  the  tip;  fins  with  bars  and  si>ot«  of  dark  brown- 
ish-red; breast  and  ventrals  whitish;  three  dark  blotches  at  base  of 
pectorals;  spinous  dorsal  with  oblique  dark  streaks;  a  dark  blotch  on 
each  eye  above,  and  a  light  streak  forwards  and  downwards  from  eye. 
Body  elongate,  fusiform,  the  caudal  i>eduncle  slender;  profile  of  snout 
decurved;  maxillary  reiiching  front  of  orbit;  three  small  cirri  at  the  end 
of  each  maxillary;  preopercular  margin  with  several  similar  cirri; 
opercle  and  shoulder-girdle  without  spines;  upper  preopercular  spine  as 
long  as  pupil.  Top  of  head  smooth;  supraorbital  ridges  little  elevated; 
nasal  spines  distant  from  tip  of  snout.  Spinous  dorsal  elevated  in  front, 
the  first  two  rays  much  longer  than  the  others,  nearly-  two-thirds  length 
of  head;  solt  <lorsal  and  anal  fins  rather  long;  pectorals  reaching  past 
front  of  anal;  ventrals  to  vent.  Head  3.J;  depth  4J;  eye  large,  4.}  m 
head.  I).  IX-17;  A.  15;  V.  1,3.  L.  10  inches.  Santa  Barbara  Islands; 
extremelv  local. 

(Girard,  I»roc.  Acad.  Nat.  Sci.  Phila.  IboG,  1:W;  Girard,  U.  S.  Pac.  R.  R.  Sur>'.  Fi8li.e2: 
Cottun  hiruitdo  GiiutlitT,  ii,  IGG.) 

372.— TRIOL.OPS  Reinbardt. 
(Reinlinrdr,  Vid.  Selsk.  Natiir.  Math.  Afh.  v,  lii:  type  Triglops phigeli  Reiiihardt.) 

Body  rather  elongate,  the  tail  very  slender.  Head  small  and  com- 
l)re8se(l.  ^louth  moderate;  villiform  teeth  on  jaws  and  vomer,  none  on 
the  ])alatines;  ])reopereular  spines  small,  simple.  Ilead  prickly,  but 
without  scales.  A  row  of  enlarged  i)late-like  scales  along  the  lateriil 
line;  a  similar  row  above  it  at  the  base  of  the  dorsal  fin;  the  space  l»e- 
twcen  these  densely  prickly;  lower  half  of  boily  crossed  at  short  inter- 
vals by  transverse  undulating  folds  of  skin,  the  edge  of  the  fold  with 
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minute  rough  scales,  causing,  it  to  appear  sharply  and  finely  serrate. 
Gill-membranes  united,  free  from  the  isthmus;  a  distinct  slit  behind 
last  gill.  Dorsal  spines  rather  high  and  slender ;  ventrals  apparently 
I,  3.    Arctic  seas,    {rpiyka^  Trigla ;  an}'^  appearance.) 

10a5.  T.  pingrell  Reinb. 

Olivaceous,  somewhat  variegated  with  darker;  fins  barred;  a  series 
of  dusky  spots  along  sides;  an  ocellated  black  spot  on  posterior  part 
of  spinous  dorsal.  Head  very  slender ;  eye  large,  placed  high,  but 
lateral;  preopercular  spines  short;  maxillary  extending  to  below  mid- 
dle of  orbit;  nasal  spines  sharp.  Ventral  fins  rather  short;  pectorals 
extending  to  front  of  anal;  tail  very  slender,  its  diameter  less  than  the 
eye;  anal  papilla  large.  Head  3^.  D.  IX-21;  A.  21.  Alaska  to  Green- 
land and  Cape  Cod. 

(Roinhardt^  Vid.  Selsk.  N:vtar.  v,  lii;  Giinther,  ii,  173:  Triglop$  pteuroatictui  Cope, 
Froo.  Acad.  Nat.  Sci.  Pbil.  1»65.) 

873.— L.EPTO€OTTUS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 130:  type  Leptocotiut  armatu$  Grd.) 

Body  elongate,  depressed,  covered  with  perfectly  smooth  skin.  Head 
depresse<l,  oblong,  not  very  broad,  without  cirri;  lower  jaw  included; 
suborbital  stay  narrow;  teeth  on  jaws,  vomer,  and  palatines.  Gill- 
membranes  rather  narrowly  joined  to  the  isthmus,  not  forming  a  fold 
across  it;  a  slit  behind  fourth  gill;  preopercular  spine  strong,  with  two 
or  three  points  hooked  upwanls.  Dorsal  fins  separate;  the  spinous 
dorsal  short  and  small,  entire;  ventrals  I,  4.  Pacific  coast.  (ile:rro?, 
slender;  xotto^,  Cottus.) 

lOINI.  If  armatas  Grd. 

Grayish  olive  above,  becoming  abruptly  white  and  silvery  below; 
sides  creamy;  4)ectoral  fins  creamy  yellow,  with  five  or  six  black  cross- 
bars; spinous  dorsal  dusky,  with  an  ink-like  blotch  on  tip  of  last  rays, 
and  an  oblique  white  band  below;  soft  dorsal  dusky«  with  several  ob- 
lique white  bands;  caudal  banded;  ventrals  and  anal  plain.  Head  long 
and  depressed;  mouth  large,  the  maxillary  reaching  beyond  eye;  inter- 
orbital  space  broad,  scarcely  concave;  nasal  spines  concealed;  top  of 
head  flattish,  covered  with  rugose  skin;  upper  preopercular  spine  with 
three  or  four  spinules  hooked  upwards;  suborbital  stay  slender,  not 
reaching  preopercle ;  eye  very  small,  less  than  interocular  width,  7^ 
in  head;  lateral  line  complete;  skin  everywhere  smooth;  no  prickles 
nor  cirri.     Dorsal  spines  very  slender  and  low;   pectorals  reaching 
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vent;  ventrals  half  way  to  vent.  Head  3  in  length;  depth  6.  D. 
VII-17;  A.  17;  V.  I,  4.  L.  12  inches.  Kodiak  to  San  Diego;  every- 
where very  common;  the  most  abundant  of  the  Cottoids  of  our  west 
coast. 

(Qirard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  131;  Girarcl,  U.  S.  Pac.  R.  R.  Sorr.  Fiih. 
60:  Centridermichthys  armaitu  GUnther,  ii,  171.) 

874.— H£]XIIL.GPIDOTUS  Cayier. 

(reifmi«<ia  Richardson:  Calycilepidotu$  Ayrea,) 

(Cnvier,  R^gne  Anim.  ed.  2d,  1829:  type  Cottus  hemihpidotus  Tilesins.) 

Body  with  two  broad  bands  of  rough  scale-like  plates  on  each  side, 
one  along  the  side  of  the  back^  one  along  the  lateral  line,  the  nppa 
bands  meeting  anteriorly  in  front  of  dorsal;  scales  roundish,  their  up- 
per and  posterior  margins  free;  skin  otherwise  naked;  head  naked. 
Yilliform  teeth  on  jaws,  vomer,  and  palatines.  Branchiostegals  6.  A 
small  slit  behind  fourth  gill;  gill-membranes  joined  to  the  isthmus, 
sometimes  forming  a  narrow  fold  across  it;  preopercular  spines  simple, 
strong.  Dorsal  fins  connected,  the  first  long,  with  strong  spines,  emar- 
giuate,  the  first  three  spines  shorter  than  those  which  follow;  ventiab 
I,  4.    North  Pacific,    (-^/xtj  half;  ^er^^oToc,  scaled.) 

a.  Belly  immaculate. 

1097*  H.  spinosns  (AyrcH)  Gnh—Cahezon. 

Bro\™,  mottled  and  obscurely  barred,  often  tinged  with  red;  top  of 
head  usually  with  brick-red;  fins  all,  except  ventrals,  mottle<l  with 
blackish  and  reddish;  skin  joining  bones  of  jaws  unspotted;  belly 
whitish,  immaculate.  Body  rather  elongate,  depressed;  head  broad, 
somewhat  <ioncave  between  the  occipital  ndges;  two  sharp  radiating 
ridges  behind  upi>er  posterior  margin  of  each  orbit;  top  of  head  cov- 
ered with  loose  skin,  and  with  thick-set  mucous  tubes;  intororbital 
space  iiatrow,  concave,  half  diameter  of  eye;  preopeix:le  with  2  strong, 
shortish,  diverging  spines  above;  fleshy  slips  above  opercle,  near  upjier 
posterior  part  of  eye,  and  at  occiput;  a  long  fleshy  slip  on  maxillary, 
and  4  on  lower  jaw;  many  scales  on  sides  with  small  flaps;  skin,  where 
not  scaly,  thin  and  lax;  dorsal  band  of  scales  with  about  7  rows  at 
its  widest  part,  anteriorly  much  wider  than  the  space  between  it  and 
the  lateral  band ;  isthmus  rather  narrow,  the  membranes  not  forming 
a  fold  across  it;  dorsal  fins  considerably  connected,  spines  very  low, 
the  highest  about  two-thirds  the  height  of  the  soft  rays,  and  33  in 
head;  first  dorsal  spine  about  half  as  long  as  maxillary;    pectorata 
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road,  sborti^k,  ahoat  reaching  vont;  distance  from  Hptnoiis  dorsal  to 
luiit  greaUir  ttinii  length  of  ix-ctoral.  Head  3;  dt.>i>th  5.  D.III,VIir, 
t;  A.lfl;  V.T,4;  Lat-LGO.     L-lOinclies.    Coust of  Califomia, in ratUer 

cep  wat.erj  seen  by  uh  only  about  Monterey  and  San  Francisco. 

lCali/rilepidol»»  (jrijutMu  AyreH,  FriK.  Cal.  kead.  Nat.  Soi.  i,  76,  1855;  Girard,  Pruo. 
cad-  Nat.  Soi,  PUiU.  1956,  134;  Girard,  U.  8.  Pm.  B.  E.  Sunr.  Fiah.  68.) 

•VS.  Il.jardani  Boan. 

Tbroat  and  belly  pure  white;  npper  parts  brownish,  with  wa\'y  darker 
lis.  Dorsal  band  of  et^ales  with  but  4  rows  in  its  widest  part.  Bye 
I  long  as  snout,  i  in  head,  the  short  diameter  equal  to  interorbital 

|>ace;  maxillary  extending  to  below  middle  of  eye;  top  of  head  cuitu- 

»t«d;  dtstani^of  spinous  dorsal  fi'om  snout  equal  to  length  of  peuteral; 
it  dorsal  spine  as  long  a»  maxillar>';  longest  dorsal  spine  2^  ia  head; 

lectoral  reJiching  aual ;  ventral  nearly  or  quite  t.a  vent;  a  narrow  fold  of 
in  across  isthmus.    Head  2g;  depth  4J.    D.  Ill,  VIII,  21;  A.  17;  V. 

,  4.    L.  13  inches.    Unitlashka. 

(Bdmi,  Proo.  U.  8.  N»L  Huh.  IBSl,  l.Vi.) 
B.  OiJlf  covcR-d  witli  Bniall  Idiu^k  spots. 
,W9.  n.  irattlianu  (Pallns)  Gllnther. 

Ulivaceuna  or  reddish,  luoro  or  less  mottled  and  barred  with  darker; 
elly  aud  lower  parts  pale,  profiisely  covered  with  small  blackish  spots; 
in»  all  more  or  less  speckled ;  skin  joining  bones  of  jaws  finely  siiotted 
rith  black.  Body  robust,  not  depressed.  Head  iRrge;  interorbital 
deeply  concave,  its  width  8  diameter  of  the  large  eye;  occipital 
Idges  low  and  broad;  bones  of  top  of  head  extremely  rough,  naked; 
fjth  rjKliating  stria-,  but  without  spines;  small  flaps  over  posterior 
art  of  eye,  at  occiput,  over  opercle,  aud  on  cheek,  maxillary,  preor- 
ital,  mandible,  aud  tip  of  snout,.  Skin  thick  and  firm;  gill-uiembrunca 
Hmiug  a  slight  fold  across  the  isthmus ;  upper  band  of  scales  of  aliont 

rows,  narrower  anteriorly  than  the  interspace;  first  tliree  spines  of 
orsal  about  equal,  lower  than  those  following;  soft  dorsal  high.  Head 
J;depth3J.  D.UI,Viri,lfl;  A.15j  V.I,4;  Lat.I.01.  L.lSinehes. 
Joskn  to  .San  Francisco;  abundant  in  Puget  Sound;  a  much  larger 
•b  than  B,  gptnasiu,  and  rea^Hly  distinguished  by  the  spotted  belly. 
(CWliM  tunMUpidoiHi  Tilrs.  M*ia.  Ao.  pBtowb.  iil,  SflJ,  1801:  CuHu.  trachurw,  Pallaa, 
Mq[r.  Bow  -Asiut.  iii,  IS».  IHU:  Uemilcpidotia  lilrni  Ciiv.  &  Vul.  iv,  U7B,  WZa;  UQti- 
n>r,  ii.  173:  BUptUu  rntlriDonu  EacUscboltx,  ZoGi.  AIIm,  3d  tlvn,  U.  t.  13:  TeainUtUt 
iBlriaoM  Riohnrdiiou,  Pauiui  Bi>r..Ajacr.  Pish.  ISSQ,  59:  EemUepidotiu  g^bn  GUI, 
IDC.  Acud.  Nat.  Sci.  Philo.  IgfiS,  13.) 
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875.— ]IIC:L.L.ETES  Bean. 
(Bean,  Proc.  U.  S.  Nat.  Mas.  1879,  354:  type  Melleies  papilio  Bean.) 

Body  moderately'  elongate.  Head  broad,  depressed,  rounded  in  fioot, 
naked,  with  several  cutaneous  flaps;  jaws,  vomer,  and  palatines  with 
bands  of  villiform  teeth;  preopercular  spines  simple,  rather  strong; 
gill-membranes  broadly  connected,  free  from  the  isthmus;  a  slit  behind 
the  last  gill;  a  narrow  baud  of  ctenoid  scales  along  Sides  of  back, 
meeting  in  front  of  dorsal;  a  few  prickles  on  anterior  parts  of  body, 
and  some  small  dermal  flaps  on  sides;  skin  otherwise  naked;  dorsals 
connected;  the  spinous  dorsal  long,  not  emarginate;  pectorals  well  de- 
veloped, the  rays  all  simple;  veutrals  very  long,  I,  4,  the  inner  surface 
of  the  rays  armed  with  stiff  setSB;  pyloric  coeca  G;  no  air-bladder. 
Alaska.  {/irjXXrjT7}(:j  a  loiterer;  remaining  in  shallow  pools  as  the  tide 
recedes.) 

1  lOO.  M*  papilio  Bean. 

Grayish  brown,  with  darker  bands  and  various  mottlings;  belly 
grayish,  with  round  white  spots;  fins  all  much  mottled  and  barreil. 
Nasal  spines  obtuse;  2  spines  above  posterior  part  of  orbits,  and  2  on 
the  vertex,  the  lust  four  with  short  filaments.  Ventrals  2  in  length, 
longer  than  pectorals,  extending  to  the  seventh  anal  ray  (<?).  Bead 
4;  depth  2§.  D.  XII,  20;  A.  17;  P.  17;  V.  I,  4.  L.  7  inches.  Saint 
Paul's  Island,  Alaska. 

(Bean,  Proc.  U.  S.  Nat,  Mus.  18/9,  354.) 

376.— SCORP.«:.\ICHTHYS  Girard. 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 131 :  typo  Hemitripterus  marmorattts  kyn^) 

Body  rather  robust,  covered  with  smooth,  thick  skin.  Head  large, 
somewhat  compressed,  its  upper  surface  rugose.  Month  rather  larjre, 
with  villiform  teeth  on  jaws,  vomer,  and  palatines;  gill-membranes 
broadly  united,  free  from  the  isthmus;  a  large  slit  behind  fourth  gill; 
preopercular  spines  small,  simi)le ;  spinous  dorsal  long,  scarcely  emar- 
ginate, but  slightly  depressed  near  its  middle,  the  first  four  si>ines 
shorter  than  those  immediately  following;  ventral  fins  large,  I,  5.  Size 
large.     Pacific  Ocean,    (trxopzaiva,  Scorp^ena;  IxOO-:,  fish.) 

not.  S.  niarnioratus  (Ayrcs)  Grd. 

Olive  brown,  thickly  mottled  with  dark  blotches  and  light  spots,  and 
reticulated  with  different  shades  of  green  and  brown;  sides  with  5  int^g- 
ular,  dark,  vertical  blotches,  of  which  two  are  under  each  dorsal  and 


107.    COTTID^ 0LIG0C0TTU8.  717 

extend  on  the  fins;  belly  livid  bluish  or  green,  reticulated  with 
olive;  the  ground  color  is  exceedingly  variable,  ranging  from  cherry- 
red  to  green;  lips  blotched  with  white;  fins  all  more  or  less  barred; 
flesh  and  membranes  livid  bluish.  Top  of  head  rugose,  without  spines; 
interorbital  space  concave,  narrower  than  the  large  eye;  a  fleshy  flap 
on  middle  of  snout,  and  one  on  end  of  maxillary;  superciliary  cirri 
large,  more  than  half  diameter  of  orbit,  laciniate;  upper  preopercular 
spine  short,  straight,  about  half  diameter  of  eye;  suborbital  stay  very 
broad;  maxillary  extending  to  beyond  eye.  First  four  spines  of  dorsal 
Bubequal,  shorter  than  the  fifth;  dorsal  fins  scarcely  connected  at  base; 
pectorals  shortish,  not  reaching  anal.  Skin  thick  and  leathery,  with- 
out prickles  or  cirri.  Head  3;  depth  4.  Eye  6  in  head.  D.  XI-18; 
A.  12;  P.  15;  V.  I,  5;  Lat.  1.  (pores)  ^'0;  pyloric  cceca  about  30;  ver- 
tebrsa  15+21.  L.  30  inches.  Puget  Sound  to  San  Diego;  very  abun- 
dant   The  largest  of  our  Cottidw^  reaching  a  weight  of  10  to  15  pounds. 

(Hemitriptenu  marmoratus  Ayres,  Proc.  Cal.  Acad.  Sci.  1854,  4;  Girard,  U.  S.  Pac. 
R.  B.  Snrv.  Fisb.  t>4;  GUnther,  li,  154.) 

377«— OL.IOO€OTTUS  Girard. 

{CHnocottus  and  Blennicottua  GiH.) 
(Girard,  Proo.  Acad.  Nat.  Sci.  Phila.  1856,  133:  type  Oligocottus  maculoaus  Qlrard,) 

Body  rather  elongate,  the  skin  smooth  or  provided  with  some  small 
prickly  scales;  preopercular  spines  short,  simple  or  furcate;  small  ten- 
tacles on  head  and  anterior  parts  of  body;  gill-membranes  broadly 
united,  free  from  the  isthmus;  a  slit  behind  fourth  gill;  dorsal  spines 
slender,  the  fin  short  and  not  emarginate;  anal  papilla  large;  ventrals 
I,  3,  or  I,  4.  Small  fishes  of  the  North  Pacific,  inhabiting  rock-pools 
between  tide-marks.    («A«^oc,  small;  xo7to(;,  Cottus.) 

o.  Month  with  dintinct  lateral  cleft;  the  head  narrow  anteriorly. 
b.  Skin  widi  imhedded,  prickle-like  scales.     (Clinocoiius  Gill.*) 

1109.  O.  analis  Grd. 

Olivaceous,  much  mottled,  and  with  numerous  small  black  and  white 
spots;  about  five  irregular  darker  bars;  a  dark  bar  at  base  of  caudal; 
fins  all  spotted;  cirri  very  numerous,  mostly  whitish,  giving  the  fish  a 
woolly  appearance  in  life.  Head  narrower  anteriorly  and  rather  pointed ; 
mouth  with  lateral  cleft,  the  maxillary  reaching  beyond  pupil;  band  of 
palatine  teeth  short  and  narrow;  eye  large,  5  in  head,  about  twice  the 
width  of  the  deeply-grooved  interorbital  space;  nasal  spines  distant 

*Gill,  Proc.  Acad.  Nat.  Sol.  Phila.  1861,  166:  type  Oligocottu9  anaH9  Qrd.  (Clinui; 
CqUms,) 
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from  snont;  preopercalar  spine  short,  biftircate;  cranium  plane  above. 
Upper  part  of  body  oiesially,  covered  with  minute,  imbedded,  non-im- 
bricated, pectinate  scales;  anteriorly,  small  cirri,  mostly  bifid  or  trifid^ 
take  the  place  of  the  scales.    Head,  especially  above,  with  veiy  many 
similar  cirri ;  a  fringe  of  cirri  on  edge  of  preopercle.    Dorsal  fins  con- 
tiguous, rather  low;  pectoral  reaching  past  front  of  anal.    Anal  papilla 
very  large.    Head  3J;  depth  4J.    D,  IX-17;  A.  14;  V.  I,  3;  P.  Ifi.   L. 
7  inches.    Coast  of  California;  abundant  in  rock-pools  frt>m  Monterey 
southward  to  Lower  California. 

(Grd.,  Proc.  Acad.  Nat.  Sci.  Phila.  1857, 201 ;  Girard,  U.  8.  Pac.  R.  B.  Snrv.  Fi»h.  57: 
Centridermichthya  anatia  GUnther  ii,  171:  Cottua  criuiger  GUnther  ii,  522.) 

hb.  Skin  without  scales  or  prickles.    (Oligocottua,) 

tl08.  O.  macalosns  Gt<[,— Johnny. 

Usual  color  reddish  brown,  varying  to  gray,  intense  green  or  crimson 
according  to  suiToundings,  the  vivid  colors  developed  in  the  presence 
of  simihirly  colored  alga^;  fins  all  barred;  belly  usually  livid  bluish <ir 
gi'eenish;  lower  side  of  head  with  white  mottlings;  northern  specimeiis 
with  an  ocellated  black  spot  on  front  of  spinous  dorsal.  Dead  slender, 
narrowed  above,  the  snont  rather  pointed ;  maxillary  reaching  pupil;  top 
of  head  with  several  scattered  cirri ;  a  few  on  sides  of  head,  none  on 
edge  of  preopercle;  cirri  on  lateral  line  anteriorly  and  on  front  of  back, 
also  on  base  of  spinous  dorsal.  No  sciiles  or  prickles  anywhen»;  pre- 
opercular  spine  forked.  Front  rays  of  anal  enlarged  and  partly  de- 
tached in  (?;  anal  papilla  large  (in  <?);  pectorals  reaching  well  beyomi 
front  of  anal.  Head  3r,  depth  4i.  D.  VIII-IC;  A.  12.  L.  3  indies. 
San  Luis  Obispo  to  Alaska,  exceedingly  abundant  northward;  one  oltlie 
smallest  of  marine  Cottid(V, 

(Girard,  Proc.  Ar.id.  Nat.  Sci.  Phila.  1850,  153;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fiah 
56:  Ccniridcrmkhtluja  macaloaua  Giintber,  ii,  171.) 

aa.  Montli  with  very  little  ljit<?ral  cleft;  the  head  globoid,    (/i/rnnicof/iw*  Gill.) 

1104.  O.  griobiceps  Grd. 

Dark  olive,  with  obscure  darker  crossbars;  first  dorsal  with  2  dark 
streaks  above;  fins  generally  baned  with  greenish,  orange,  or  blue; 
cirri  mostly  black.  Body  little  comi)ressed;  head  extremely  short  and 
blunt,  narrowed  above,  nearly  everywhere  convex.  Mouth  anteri()r, 
short  and  broad,  almost  without  lateral  cleft;  lower  jaw  shortest;  max- 
illary reaching  past  front  of  the  small  eye;  interorbital  spfice  very  nnr- 


"Gill.  Proc.  Acad.  Nat.  Sci.  Phila.  1831,  166:  type  OligocoUus globictpa  Grd.    {Bk»- 
niua;  Coitua,) 
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row,  grooved,  about  half  width  of  eye;  preopercular  8pine  with  a  single 
point  turned  upwards;  top  of  head  with  two  series  of  cirri;  none  on 
sides  of  head,  except  a  few  on  upper  part  of  operclo;  a  series  of  cirri 
along  anterior  half  of  lateral  line;  skin  without  scales  or  prickles;  pec- 
torals reaching  beyond  front  of  anal.  Head  3|;  depth  4|.  D.  IX-16; 
A.  11 ;  V.  I,  3.  Northern  specimens  are  larger  in  size,  with  paler  and 
more  variegated  coloration  and  red  markings;  the  dorsal  has  one  or 
two  more  rays,  the  preopercular  spine  is  stronger  and  slightly  hooked 
upwards,  and  the  opercle  has  many  more  cirri  above  than  in  the  south- 
ern form.  Pacific  coast,  from  Monterey  northward  to  Kodiak;  in  rock- 
XK>ols;  rather  rare. 

(Girard,  U.  S.  Pac.  R.  R.  Sarv.  Fish.  1658,58:  Centridermichihya  gloHoepa  Gttnther, 
U,  171.) 

37§.— BJLCPSIAS  Ciivier. 

{Peropus  Bennett:  Histlooottus  QiW,) 
(Cavier,  Ri^gne  Animal,  1829,  ed.  2d:  type  Trachinu8  cirrho8U8  PaUas.) 

Head  and  body  compressed;  skin  hispid  with  stiffish  villiform 
prickles,  sometimes  with  definitely  naked  areas ;  snout  and  chin  with 
8evei*al  rather  long  barbels ;  mouth  small ;  teeth  villiform,  on  jaws, 
vomer,  and  palatines;  preopercle  with  two  short  blunt  spines;  gill- 
membranes  free  from  the  isthmus;  gills  four,  a  slit  behind  the  fQurth; 
top  of  head  with  bony  ridges;  suborbital  stay  narrow;  first  dorsal 
short,  elevated  in  front,  the  spines  slender;  second  dorsal  large;  anal 
similar,  lower;  ventrals  very  short,  I,  3;  pectorals  long.  Pacific  coast. 
(An  old  name  of  some  fish ;  from  fiXeTzo},  to  look.) 

a.  Spinous  doroal  emarginate;  sides  with  naked  areas. 

IIOJ*  B*  cirrhosas  (Pallas)  Giintber. 

Dark  olivaceous,  sides  of  back  with  four  to  six  vertically  oblong  black 
blotches  e(Jged  with  paler,  not  reaching  nearly  to  lateral  line;  belly  and 
naked  areas  on  sides  whitish ;  black  bauds  radiating  from  eyes  ;  fins 
dark,  with  large  pale  blotches  and  dark  spots;  caudal  with  light  and 
dark  bars;  ventrals  plain;  a  small  white  spot  on  front  of  spinous  dor- 
sal. Supraocular  ridges  well  developed;  interorbital  space  concave, 
with  two  low  ridges  extending  backwards  from  nasal  spines,  diverging 
towards  occipital  ridges;  the  latter  large,  partly  interrupted;  sulwr- 
bital  stay  conspicuous;  temporal  ridge  present;  maxillary  reaching  to 
beyond  middle  of  pupil;  snout  with  five  barbels,  chin  with  six,  the 
longest  about  as  long  as  the  eye,  which  is  3}  in  head;  a  small  cirrus 
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on  each  interorbital  ridge;  interorbital  space  as  wide  as  eye;  rides 
witli  tbrec  or  four  pale,  well-defined,  naked  areas  behind  pectorals,  tiie 
two  anterior  much  the  largest;  behind  these  a  long  naked  strip  along 
the  lateral  line,  colored  like  the  rest  of  the  body;  first  foar  spines  of 
dorsal  elevated,  §  to  ^  length  of  head;  the  fifth  much  shortened;  mem- 
brane deeply  notched  between  the  fifth  spine  and  the  sixth,  which  is 
longer  than  the  one  before  it;  ventrals  as  long  as  eye;  pectorals  reach- 
ing much  beyond  front  of  anal ;  first  rays  of  soft  dorsal  short;  the 
others  gradually  lengthened  to  near  the  last,  the  highest  higher  thaa 
the  dorsal  spines;  caudal  longer  than  head.    Head  3|;  depth  3).    D. 
V,  III-23;  A.  20;  P.  12;  Lat.  1.  50.    L.  C  inches.    North  Pacific,  south 
to  San  Francisco. 

(  Trachinus  cirrhosus  Pallas,  Zoogr  Ross.-Asiat.  iii, 237, 1811 :  Bhp$ia9  trilokuB C.  dt V« 
iv,  375,  182'J;  GUuther,  ii,  153;  Steindaclinei^  Ichth.  Beilnige,  v,  128, 1876.) 

aa.  Spinous  dorsal  not  emarginato ;  no  naked  areas. 

1106.  B.  bilobns  Cnv.  &  Val. 

Olivaceous,  paler  below;  dorsal  region  with  4-^  black  bars,  reaching 
one-third  the  distance  to  the  lateral  line,  and  somewhat  continued  on 
the  fins;  caudal  with  a  black  bar  at  ba«e,  otherwise  plain;  pectorals 
and  anal  blotched  with  black.  Body  shorter  and  deeiier  than  in  B. 
cirrhosus^  with  thicker  caudal  peduncle  and  heavier  head,  the  bones 
less  firm;  snout  short,  obtuse;  interorbifal  space  very  wide,  concave, 
half  wider  than  the  small  eye;  short  occipital  ridges  ])reseiit,  liesides 
several  bluiitish  t^ibercles.  Mouth  broad,  oblique,  llie  maxillary  reach- 
ing pupil;  teeth  small,  distant;  barbels  as  in  cirrhonuH,  Head  and 
botly  covered  with  prickles,  larger  and  blunter  than  in  cirrhoswf;  no 
naked  i)atches  on  bod^';  tins  h;ss  developed  than  in  cirrhoaus;  first 
live  or  six  spines  of  dorsal  subequal,  the  last  three  abruptly  shorter; 
l)ectorals  longer  and  much  broader  than  in  cirrhosxis^  reaching  seventh 
anal  ray;  caudal  short,  much  shorter  than  head.  D.  lX-21;  A.  18;  P. 
1(>.  Coiists  of  Alaska  ami  Kamtschatka;  the  specimen  here  described 
from  Kodiak. 

(Ciiv.  &  Val.  iv,  379,  1829:  Pcropus  hilobus  Beuuett,  Ik'eclK'y'H  Voy.  Zool.  Fi»h.  59; 
Giintlier,  ii,  153.) 

aye.— NAUTICIITIIYS  Girard. 
(Oiranl,  IT.  S.  Pac.  R.  U.  Sarv.  Fiali.  1658,  74:  type  Dlrpsias  ocnhfanciatMn  Girard.) 

Boily  rather  elongate,  compressed,  but  not  elevated,  the  skin  evenly 
covered  with  short,  close-set,  villiform  prickles.     Head  short,  strongly 


I COTTWJE — HHAMPIIOCOTTCS.  72 1 

iprcsscd,  the  cheeks  subvcrtical;  orbital  ring  mucli  elevated  above, 
'with  Hovenil  blniit  protnbcrancea  behind;  nnpe  miieJi  dei>re8se<l,  with 
f  tbe  dorsal  tin  risiug  abrnptly  above  it;  itioiitb  small;  t4>otb 
(in  jawM,  vomer,  and  palatine.'*;  pmopercle  with  small  bluntisb  spines 
abo^f!;  gill-membraues  broadly  united  to  the  Utbmits;  ft  slit  bvbind 
fumth  gill;  bra ncliiost« gain  0;  fin>t  dorsal  falcate,  the  spini-Jt  very  flex- 
ible, the  anterior  much  elovaletl,  luiidi  lon(;cr  tbau  head,  the  posterior 
rapidly  ithnrtetied;  second  dun«nl  long  and  rather  hii;li;  anal  lin  similar 
to  aeeuud  dorsal,  Init  shorter  and  lower;  pectorals  moderate;  vi^ntral8 
],  3,  well  deveto]>e(l,  nearly  as  long  as  head.  Pacific  coast.  Small 
flabnti,  of  singuhir  appearance,  (vaurijr,  sailor;  Ixii''^,  fl«h;  in  allnsion 
to  the  development  of  the  first  dorsal  fin.) 

HOT.  Hi  oculofasclMus  Ord. 

Grayish  above;  Kidei4  with  dark  mnrblings  and  obscure  dusky  bands; 
a  ver>-  conspicuous  black  band  through  the  eye  and  across  cheeks;  first 
donwU  hltu^kii^h;  other  fins  barred  with  light  and  dark;  ventrala  plain. 
Maxillary  reaching  to  opj>oiiite  pupil ;  eye  very  large,  longer  than  snout; 
nasal  dpines  couspicnoun,  curved ;  maxillary  and  edge  of  preoperele  with 
■nlniite  cirri;  orbit  with  a  branched  cirrus,  as  long  as  pupil;  the  narrow 
int^rurbitiil  space  deeply  channelled;  supraocular  ridge  posteriorly  with 
.3  blunt  tnbercles;  2  comjiressed  tubercles  on  each  side  of  first  dorsal; 
%  deep  pit  at  nape,  extending  nnder  origin  of  tlrst  dorsal;  spinous  dor- 
sal Btnooth;  rnya  of  sof^  dorsal  and  caudal  roughened  with  prickles; 
doraal  spines  nearly  twice  length  of  bead;  ventrals  J  length  of  bead, 
a  llttlu  shorter  than  caudal;  pe<(t«ral«  long.  Heail  3^;  depth  SJ.  D. 
IX-a*;  A.  1»;  P.  14 ;  V.  I,  3;  Lat.  I.  44.  L.  (i  inches.  Pacific  coast, 
San  Francisco  to  Unalashha;  chietly  northward. 

{Dl^ia* oeHlo/atciatHi  Ginircl.  Pruc.  Aciul.  N»l.  ttci.  Philo.  leST,  SOd;  QUuther,  ii, 
UT;  SlMndacbiK^r.  Iclitli.  Uiitr^i^r,  v,  l;iO.) 

S80.— KIIAMPHOCOTTrS  Gllnther. 

(OHBllir.r,  Ann.  Nnt.  HiHt.  liv,  309,  1874:  type  Khamphmoltun  Hnitardjiotii  Gflnther.) 

Body  short,  elevated.  Head  very  large,  its  greatest  depth  greater 
than  that  of  the  body;  skull  with  2  strong  bony  ridges  Gx)m  above  tbe 
ftont  of  the  eye,  continnons  with  2  large  occipital  ridges,  leaving  the 
lntcn)rbit.al  space  and  middle  Une  of  the  top  of  the  head  strongly 
concave;  snout  slender,  narrow,  and  abniptJy  protruding;  mouth  very 
narrow,  n-shaped,  its  gape  longer  than  wide;  teeth  villiform,  none  ou 
UiA  TOmcr  or  paliitinoH;  gill-opening  coullued  to  tbe  region  above  t 
Bull.  Xat.  Mu8.  No.  16 4fi 
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base  of  the  pectorals,  the  membranes  below  completely  united  to  tlM 
sbonlder  girdle  and  isthmus^  apparently  no  slit  behind  last  gill;  a 
stent,  straight,  preopercnlar  spine;  nasal  spines  present;  no  other 
spines  on  head.  Skin  everywhere  on  head  and  body  firm,  immovable, 
densely  covered  with  stiff  bifid  or  trifid  spinous  prickles;  spinous  dor- 
sal very  small;  pectoral  with  procurrent  base.  (/5ayu^o?,  snout;  lorro;, 
Cottus.) 

I10§.  R.  richardsoni  Gthr. 

Brownish,  with  G  or  8  oblique  black  bands  running  downward  and 
forward;  a  white  bar  below  eye;  a  dusky  bar  at  bases  of  pectorals  and 
ventrals,  the  fins  otherwise  plain.  Head  hard  and  bony,  nearly  as 
long  as  rest  of  body;  snout  rather  longer  than  eye,  which  is  of  mod- 
erate size,  and  with  partly  vertical  range;  maxillary  extending  to  front 
of  eye;  suborbital  stay  strong;  pectorals  long,  reaching  tips  of  ventrala 
and  past  front  of  anal;  ventrals  long,  their  rays  prickly.  Head  2; 
depth  2.  D.  VII-14;  A.  7  or  8;  V.  ca.  I,  4.  L.  2^  inches.  Northern 
seas.  Three  specimens  known:  the  one  here  described  from  BeriDg*8 
Straits;  the  original,  said  to  be  from  "Fort  Rupert";  a  third  recently 
obtained  by  Mr.  Lockington,  from  the  stomach  of  a  Sebastodesy  at  Mon< 
terey. 

(GUnther,  Ann.  Mag.  Nat.  Hist,  xiv,  370,  1874;  Boan,  Proc.  U.  S.  Nat.  Mob.  1*1, 
252.) 

Family  CVIII  (a)  — AGONID-^.* 

{TJie  Alligator-fishes.) 

Body  elongate,  or  more  or  less  elevated,  angular,  covered  with  about 
eight  longitudinal  series  of  large  bony  plates,  which  form  a  coat  of  mail; 

*The  following  gonora  and  species  of  this  type  have  been  described  from  Kam- 
tschatka  and  the  Kurile  Islands,  and  will  donbtles-i  be  found  on  our  Alaskan  coast: 

HYrSAGONrS  Gill. 

(Gill,  Proc.  U.  S.  Nat.  Mus.  1801,  259:  type  Aapidophorvs  quadricomia  Cnr.  &.  Vat.) 

Body  compressed  and  elevated,  its  depth  greater  than  length  of  head,  more  than 
one-third  the  body;  head  small,  separated  from  the  bas<^  of  the  dorsal  by  a  verj'dwp 
nuchal  depression;  top  of  head  very  uneven  ;  mouth  terminal,  the  jaws  al>ont  equal; 
no  vomerine  teeth;  gill-membranes  undescribed,  probably  free  from  isthmus;  no  bar- 
bels; scales  large,  not  very  rough,  most  of  them  striate  and  anned.with  a  central 
spine  or  tubercle;  dorsal  spines  strong,  the  first  serrated ;  pectorals  short,  procnrrcot; 
ventrals  small,    (u^z,  high;  Agontu.) 

IT.  quadricomia  (Cuv.  &  Val.)  Gill. 
Two  horns  above  eye  and  2  above  occiput;  iDtororbital  space  nearly  as  tMToad  M 


108(a).  AGONID^.  723 

^d  externally  entirely  bony,  the  plates  often  spinous )  eyes  large,  placed 
gh;  suborbital  stay  cuirassing  the  cbeek;  nioutb  terminal  or  inferior; 
irbels  often  present;  teeth  small,  in  villiform  bands,  on  the  jaws,  and 
ten  on  the  vomer  and  palatines  also;  gills  3},  no  slit  behind  the  last; 
lendobranchisB  very  large,  usually  extending  down  the  inner  side  of 
e  opercle;  gill-rakers  small;  gill-membranes  united,  free  or  joined  to 

e;  2  smaU  spines  above  snout;  dorsals  well  separated.  Head  3f;  depth  3.  D. 
-6;  A.  10;  Lat.  1.  33.    Kamtscbatka.    {GUnther,) 

[AapidophorM  quadrioomU  Cav.  &  Val.  iv,  221,  1829:  AgonuB  qHadricam%$  Gftntber, 
215.) 

HIPPOCEPHALUS  Swainson. 

wainson,  Class.  Fish.  &c,f  1839,  272:  type  Aspidopharus  $uperoilio9u$  Cav.  A  Val.) 

Body  moderately  elongate,  compressed,  tbe  head  depressed  at  the  nape;  dorsal 
inoH  strong,  tbe  first  inserted  close  bebind  the  nape;  dorsals  well  separated;  jaws 
aal,  or  the  lower  slightly  the  longer;  breast  grannlated;  gill-membranes  not  de- 
ribed,  probably  free,    (iicicoif  horse;  xeqHxXrjj  head.) 

.  japonicHB  (Pallas)  Gill. 

yellowish  brown,  the  body  banded  and  the  fins  with  dark  lines.  Top  of  head  not 
ry  roogh ;  a  flat  triangular  prominence,  directed  upward  and  outward  above  each 
e,  concealing  the  eye  when  viewed  from  above;  2  spines  above  the  snout;  subor- 
tal  with  2  or  3  spines,  one  of  tbem  with  a  barbel;  suborbital  stay  broad,  gibbous; 
.rbels  small ;  bony  plates  rough -striate,  pyramidal,  the  center  raised ;  ventrals  half 
long  as  pectorals;  dorsals  separated  by  a  npace  greater  than  length  of  either;  fins 
I  very  rough.  Depth  5.  D.  71-17;  A.  8;  Lat.  1.  45.  L.  12  inches.  Kurile  Inlands. 
Mr.  4-  Val) 

{Cotlus  japonicuB  Pallas,  Spicilegia  fasc.  vii,  31,  1772:  Agontu  curilicuB  and  AgonuB 
^ophihalmus  Tilesins,  M^m.  Ac.  Petersb.  iv,  416,  427:  AsptdophoruB  BuperciUoBUB  Cuv. 
Val.  iv,  215:  AgoHUB  BtegophthalmuBf  GUnther,  ii,  214.) 

'oehyopBiB  dodecaedruB  (Tiles.)  Bean. 

Brownish,  body  and  fins  banded.  Body  elongate;  snout  obtuse,  depressed,  without 
ines;  mouth  nearly  vertical,  the  lower  jaw  considerably  produced;  interorbital 
ace  OS  wide  tM  eye;  suborbital  with  spines;  breast  with  many  small  convex  polyg- 
al  plates;  keels  of  the  scales  ending  in  a  stimll  point.  Head  5;  depth  8.  D.  XI-7; 
15;  P.  15;  V.  I,  2;  Lat.  1.  40.    Kamtscbatka;  common.     {Cuv,  <f  Val.) 

[AganuB  dodekaedruB  Tiles.  M6m.  Ac.  Petersb.  iv,  pi.  13,  1811:  PhalangiBieB  loHcatuB 
bllas,  Zoogr.  Ross.-Asiat.  iii,  114:  ABpidadophoruB  dodecaedruB  Cuv.  &,  Val.  iv,  209: 
fcnuB  dodecaedruB  Gthr.  ii,  214.) 

phaganuB  BegalienBiB  (Tiles. )  Steind. 

Yellowish  brown;  fins  with  black  bands.  Form  resembling  BraehyopBiB  roBtratuB^ 
It  the  tail  shorter;  body  depressed;  eye  behind  middle  of  head;  two  spin*?s  on  the 
borbital,  and  some  others  about  eyes;  dorsals  contiguous;  anal  longer  than  second 
•raal ;  no  barbels  under  the  throat ;  gill-membranes  and  barbels  at  chin  nndescribed. 
VII-8;  A.  12;  C.  10;  P.  14;  Y.  I,  2.  L.  7  inches.  Island  of  Saghalien.  {Cuv.  <f 
U.) 

{SyngnaihuB  BegalienBiB  Tiles.  M^m.  Soc.  Imp.  Nat.  Moscon,  ii,  216:  AgonuB  UevigatuB 
Mbam,  M^ol  Acad.  Petersb.  iv,  436:  **ABpidophare  Hbbb"  Cuv.  Sl  Val.  iv,  214.) 
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the  istbmas;  ventral  fins  thoracic,  close  together,  imperfect,  1, 2  or  1, 3; 
spinous  dorsal  small,  sometimes  absent;  anal  short,  similar  to  soft  do^ 
sal,  without  spines;  caudal  narrow,  few-rayed;  pectorals  entire,  with 
broad  base,  the  rays  mostly  simple;  pyloric  coeca  few;  air-bladder 
none.  Small  fishes,  chiefly  of  the  Arctic  Seas.  Genera  abont  10;  8p^ 
cies  about  16.  They  feed  chiefly  on  Crustacea,  and  are  often  foaiid  at 
considerable  depths. 

(Triglidce,  gronp  Cataphracii  pt.  Qfinther,  ii,  211-216.) 
a.  Spinous  dorsal  obsolete;  gill-membranes  firee  from  the  isthmns.   (Aapidapk^nUnm,) 

ASPIDOPHOBOmEfl,  38L 
aa.  Spinous  dorsal  present. 
h.  Gill-membranes  free  from  the  isthmus;  lower  jaw  projecting. 
0.  Body  extremely  elongate;  snout  forming  a  tube;  ohin  with  a  tingle  kng 

barbel SiPHAOOinTS,  S88l 

eo.  Body  fusiform,  less  elongate;  snout  not  forming  a  tube;  chin  without  buM. 

BRACHYOPSUy  9A 

bh.  Gill-membranes  united  to  the  isthmus,  lower  Jaw  included, 
d.  Bony  plates  of  body  without  spines. 

e.  Vomerine  teeth  none;  no  occipital  pit Aooicut,  3Bi 

ee.  Vomerine  teeth  present ;  a  deep  pit  at  the  occiput.... BoTHRAQOXCty  386l 
dd.  Bony  plates  of  body  ending  in  spines. 

/.  Vomerine  teeth  present Oi>oktoptxi%  3ft 

ff.  Vomerine  teeth  none ...POdothscus,  S97. 

881.— ASPIDOPHOROIDE9  Lac^pMe. 

(Anoplagonus  Gill.) 

(Lac6i)^de,  Hist.  Nat.  Poiss.  iii,  228, 1802 :  type  Aspidophoroides  tranqwhar  Lac.  =  Cottu 
monopterygius  Bloch.) 

Body  very  long  and  slender,  subterete,  octangular,  tapering  into  a 
very  long  six-sided  tail.  Head  slender,  short,  with  large  eye;  month 
ffmall,  terminal;  jaws  and  vomer  with  villiform  teeth.  Dorsal  to 
single,  without  spines,  very  small,  inserted  nearly  opposite  the  atill 
smaller  anal;  other  fins  small;  bony  plat«s  of  body  keeled,  without 
spines;  gill-membranes  broadly  imited,  free  from  the  isthnms.  (d^U, 
shield;  v''o/>fa;,  to  bear;  et^or,  appearance.) 

a.  Nasal  spines  very  strong. 

1109.  A.  monopterygrlns  (Bloch)  Storor. 

Brownish,  obscurely'  banded  with  darker;  pectoralSf  dorsal,  and  c»ii- 
dal  mottled  or  barred.  Head  triangular,  much  narrowed  anteriorlj; 
nasal  spines  very  large,  diverging,  inserted  near  tip  of  snout;  no  other 
spines  anywhere;  eyes  very  large,  longer  than  snout;  supraocular 
ridges  very  high;  a  ridge  extending  backward  firom  eye  along  ties- 
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poral  regioD;  lower  jaw  slightly  included;  caudal  peduncle  very  long 
and  slender,  forming  about  two-fifths  the  length;  breast  with  fiat 
plates;  dorsal  ridges  high  anteriorly,  the  median  line  of  back  from 
snout  to  dorsal  fin  concave.  Head  5§;  depth  9.  D.  5;  A.  6;  Lat.  1* 
about  50.  L.  G  inches.  Polar  regions,  southward  to  Gape  God;  abun- 
dant in  deep  water. 

(CoUmb  monopterifffitia  Blocb,  Aaslandische  Fi»ohe,  ii,  iriO,  taf.  178;  Giinthery  ii,  216.) 
aa.  Nasal  spines  obsoloto.    {Anoplagonus  Gill,) 

1110.  A.  Inermis  Gttntber. 

Black,  obscurely  marbled  with  grayish  and  brownish;  dorsal  grayish, 
marbled  with  black ;  caudal  black,  with  a  gray  band ;  anal  yellowish, 
with  a  black  dot  behind  each  ray.  Body  anteriorly  much  broader  than 
high.  Head  fiat,  depressed,  triangular;  nasal  spines  obsolete;  lowei^ 
jaw  projecting;  interorbital  space  grooved,  narrower  than  the  orbit; 
eye  less  than  snout,  5  in  head;  pectorals  shorter  than  head;  ventrals 
small;  breast  with  about  16  plates.  Head  5  in  total  length;  depth  14; 
width  9.  D.  5;  A.  5;  C.  10;  P.  10;  V.  2;  Lat  1.  41.  Vancouver's 
Island.    (GUnther.) 

(Ottnther,  ii,  524:  Anop1a§<mu8  inermis  GiU,  Proo.  Acad.  Nat.  Sci.  Phila.  1861, 167.) 

889.— SIPHAOONVS  Steindacbner. 
(SteindacbncFy  Icbtb.  BeitriigOy  v,  140,  1876:  type  Syngnathus  segalienHa  Tiles,) 

Fonn  o^  8yn{inathu8 ;  snout  produced  in  a  tube;  lower  jaw  projecting 
beyond  upper,  with  a  long  barbel  at  the  symphysis;  gill-membranes 
free  from  the  isthmus;  both  dorsals  present;  ventrals  very  short; 
plates  of  body  slightly  keeled,  without  spine.  (Latin,  siphOj  tube; 
Agonus.) 

1111.  S.barbatns  Steind. 

Brownish,  a  lengthwise  black  band  on  sides  of  head,  becoming  ob- 
solete behind.  Body  very  slender,  subterete;  median  line  of  head  and 
back  concave;  snout  produced  into  a  long  moderately-compressi'd 
tube,  the  single  barbel  at  the  chin  about  twice  the  length  of  eye;  teeth 
on  vomer;  snout  and  orbital  rim  without  spines;  eye  in  middle  of  head; 
suborbital  narrow,  unarmed;  preo]>ercle  with  3  spines;  large  polygonal 
scales  on  the  breast;  pectorals  long,  reaching  dorsal;  ventrals  very 
short,  the  vent  close  behind  them.  Head  4;  depth  =  length  of  snout, 
0.  D.  VI-7;  A.  9;  P.  12;  Lat  1.  44.  L.  6  inches.  Coasts  of  Alaska 
and  Japan ;  not  rare. 

(Steindacbuer,  Icbtb.  BeitrOge,  y,  140,  1876.) 
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888.— BBACHYOPSIS  GiU. 

(ILeptagonus  Gill.) 
(Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1861,  259:  type  Aganus  ra9tratu»  Tiletiiu.) 

Body  elongate,  fusiform,  low,  covered  with  spinous  plates.  Head  de- 
pressed, spinous;  mouth  comparatively  large,  very  oblique,  the  lower 
jaw  projecting;  jaws,  vomer,  and  palatines  with  small  teeth;  gill-mem- 
branes united,  free  from  the  isthmus;  barbels  few;  spinous  dorsal  well 
developed;  ventnil  rays  1, 2.    [fipaz^<:j  short;  o^«c,  face.) 

1112.  B.  rostratns  (Tilesins)  GiU. 

Body  more  fusiform  than  in  other  species  of  this  genus,  very  robust 
in  front  of  the  middle,  tapering  to  the  slender  tail.  Head  triangalar 
and  pointed,  as  seen  from  above,  the  mouth  quite  narrow;  eyes  small, 
well  forward;  head  considerably  depressed,  snout  without  spine;  a 
short  flap  at  angle  of  mouth ;  scales  not  very  rough;  gill-membranes 
free  from  the  isthmus;  ventrals  quite  short;  breast  with  a  me<lian  row 
of  large  raised  convex  plates ;  a  row  of  similar  plates  bordering  the 
edge  of  the  gill-opening,  the  three  series  forming  a  /|\-8haped  figure, 
the  interstices  filled  with  very  small  plates.  "D.  VIlI-8;  A.  13";  Lat. 
1.  3(),  L.  8  inches.  Ahiska  and  Kamtscbatka;  here  describe<l  from 
specimens  lately  obtained  by  Dr.  Bean. 

(Agonus  rostraiua  Tiles.  Mdiu.  Acad.  Petersb.  iv,  pi.  14:  Phalangi9t€9  funformiH  Pallaa, 
Zoogr.  Ros8.-A8iat.  iii,  110:  Agonus  rastratus  GliDther,  ii,  214.) 

1113.  B.  verrucosus  Lockingtou. 

Olivaceous,  baudoil  with  darker;  pectorals  whitish  at  base,  with  a 
dark  spot  above  and  below;  terminal  portion  dark;  ventrals  bri^rlit 
oranj»:e-yellow  with  a  large  black  spot  inside  of  the  first  ray,  and  two 
small  spots  near  the  tip  in  «?,  the  fin  plain  in  9.  Body  elongate,  de- 
pressed; mandible  narrow,  not  one-fourth  as  deep  as  long;  maxillary 
reaching  slightly  beyond  front  of  e^e,  with  a  short  barbel  at  tip;  length 
of  barbel  \  that  of  eye.;  ridges  on  head  all  nmgh;  supniocular  ridp:«'.s 
serrate;  occipital  and  postorbital  ridges  without  spines ;  preorbital  with 
about  six  spines;  suborbital  stay  with  two;  preopercle  with  two  s[)iin»s 
near  its  angle;  opercle  without  8j)iues;  membrane  of  mandible  with 
small  stellate  tubercles;  plates  on  body  rough,  ea(»h  witli  a  keel  temii- 
nating  in  a  strong  spine;  the  dorsal  plates  with  small  prickles  als«>; 
breast  and  base  of  pectoral  fin  with  large,  striate,  wart-like  tul>ercles; 
plates  of  ventral  series  tubercular  anteriorly;  upper  lateral  series  of 
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)late8  reaching  head;  pectorals  reaching  the  eleventh  plate;  ventrals 
extending  beyond  front  of  anal  in  ^^  mpch  shorter  in  9 ;  the  membrane 
between  the  rays  very  broad;  anal  papilla  small.  Head  4|;  depth  8. 
[>.  IX-7;  A.  11;  V.  I,  2;  P.  14;  C.  10;  Lat.  1.  35.  L.  8  inches.  Coast 
>f  California;  abundant  in  deep  water. 

(LockingtoD,  Proc.  U.  8.  Nat.  Mas.  iii,  60,  1880  (May  6):  Agon¥$  (BrachyopHs)  bar- 
cant  Steind.  Ichth.  Beitrage,  ix,  253,  1880  (Jaly  15).) 

1114.  B.  xyostemns  J.  &.  G. 

Light  olive  brown,  finely  reticulated  with  darker,  pale  below;  mandi- 
>le,  and  sides  of  head  below  eye  bright  silvery;  pectoral  blackish,  with 
I  large  light  blotch  at  base  below  and  a  broad  pale  tip;  caud<il  entirely 
>]ack;  dorsal  nearly  plain;  ventrals  plain;  anal  white  anteriorly,  ab- 
"aptly  black  behind.  Form  of  B.  verrucosus^  but  rather  stouter  and 
ess  depressed;  breast  covered  with  minute  prickles;  plates  of  body 
nrith  spines  as  in  B.  verrucosus^  but  without  smaller  prickles ;  ventral 
ins  short,  reaching,  even  in  the  male,  little  more  than  half  way  4:0  anal; 
lie  connecting  membrane  of  the  rays  very  narrow;  maxillary  barbel 
ong,  three-fourths  the  diameter  of  the  eye;  mandible  very  deep,  more 
;han  one  third  as  deep  as  long;  upper  lateral  series  of  plates  obsolete 
rom  front  of  first  dorsal  forward.  Dead  4.J;  depth  7.  D.  VI-6;  A.  8; 
^.  1, 2 ;  P.  17 ;  Lat.  I.  30.  L.  5^  inches.  About  Monterey  and  San 
F'rancisco;  common  about  Santa  Cruz. 

(Jonlan  Sc  Gilbert,  Proc.  U.  S.  Nat.  Mas.  iii,  152, 1880  (July  2):  Agimu$  {Brachyoptia) 
mnas  Steiudacbner,  Ichth.  Bcitriige  ix,  254, 1880  (July  15).) 

1115.  B.  (T)  decagoniis  (Bloch  &  Schneider)  J.  &,  G. 

Yellowish  brown,  marbled  with  darker.  Body  elongate,  compressed; 
lead  depressed ;  jaws  equal;  a  pair  of  spines  above  the  snout,  a  second 
ibove  the  orbits,  a  third  on  the  nape,  the  latter  the  largest;  barbels 
irery  short  and  thick;  scales  with  very  prominent  spines;  six  series  of 
M^es  between  the  ventral  fins  and  the  vent;  four  between  the  vent 
ind  the  anal  fin;  pectoral  fins  much  longer  than  head,  one-fourth  total 
snth  caudal.  D.  yi-7;  A.  8;  P.  14;  Lat.  1. 41.  Greenland  to  Norway. 
Ouniher.) 

{Agonus  decagonus  Bl.  &  Schn.  1801,  105:  Agonus  decagonuB  Gttnther,  ii,  215:  Aganus 
iecagonuB  CoUot,  Norges  Fiske,  1875,  40:  Archagonus  decagonus  GiH:  AspidophorHS  spi- 
ufHstimtu  Kroyer,  Naturhist.  Tidsskr.  i,  250,  1844:  Agonus  spino9i»$imu$  GUnther,  ii, 
114:  LeptagonuB  spinaHsrimus  GiH,  Proo.  Acad.  Nat.  ScL  Phila.  167, 1861.) 
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884.~AGOIVir8  Bloch  A  Schneider. 

(A8pidophoru9  Lac^pMe:  Phalangi»le$  PallsB.) 
(Bloch  &  Schneider,  Syst.  Ichth.  104, 1801:  type  Cottus  caiapkraeU§  L.) 

Body  low;  bead  broad,  depressed,  about  as  broad  as  long;  month 
small,  subinferior,  the  lower  jaw  included;  no  vomerine  teeth;  gill- 
membranes  joined  to  the  isthmus,  forming  a  narrow  fold  across  it; 
plates  on  body  without  spines;  fins  short.  One  species  known,  (a, 
without;  ywvoc,  joint:  t.  e.,  rigid.) 

11 16.  A«  cataphractns  (L.)  Bloch  &  Schneider. — Sea  Poaeker. 

Brownish,  sides  with  some  dark  bands;  pectorals  and  npper  ftna 
barred.  Body  anteriorly  very  broad,  flattened  below,  tapering  ab- 
ruptly forward  to  the  triangular  snout,  and  slowly  backward  to  the 
long  and  slender  tail;  the  greatest  width  is  half  more  than  the  greatest 
height  and  5  times  the  least  height;  snout  with  four  sharp,  hooked 
spines  projecting  much  beyond  the  horizontal  fl-shaped  month ;  lower 
jaw  profusely  covered  with  thickish  barbels,  the  largest  longer  than 
eye;  suborbital  narrow,  with  three  blunt  bony  projections;  preopercle 
and  subopercle  each  with  a  stout  spine,  that  on  snbopercle  the  larger 
and  hooked  backward;  bones  of  head  striate;  orbital  crests  elevated, 
rougbish;  iiiterorbital  si>ace  broader  than  eye;  top  of  head  little  nu- 
ev^en,  without  si)iues;  two  blunt  occipital  processes;  no  nuchal  depn»s- 
sion;  the  space  between  dorsal  ridges  concave;  plates  on  body  rugose; 
lateral  plates  much  smaller  than  others,  the  upi)er  lateral  series  obsolete 
from  middle  of  spinous  dorsal  forward,  in  which  region  the  lower  lateral 
series  is  much  enlarged;  breast  with  four  quadrate  plates  forming  a 
square.  Dorsal  small;  pectoml  about  as  long  as  head,  reaching  to 
within  four  plates  of  anal;  ventrals  short,  reaching  little  beyond  vent, 
G*^  in  length.  Head  about  as  broad  as  long,  4J;  de])th  6.  D.  V-7;  A. 
5;  Lat.  1.  35;  coeca  5;  vertebrse  11  +25.  Northern  £uroi>e;  recorded, 
perhaps  erroneously,  from  Greenland. 

{Cottus  cutaphractiia  L.  Syst.  Nat.  i,  451:  Anpidopkoms  armatus  Lac^p.  iii,  2S2;  Gttn- 
ther,  ii,  211;  Day,  Fishes  Great  Britain,  1881,  67.) 

885.— BOTHRAGORilJS  Gill. 
(Gill,  Bull.  U.  S.  Nat.  Mus.  xi,  ined. :  tyj)o  nifpnagonHs  sirani  Steindachnrr. ) 

Body  rather  short  and  deep,  broad  and  depressed  anteriorly,  com- 
pressed behind;  a  deep  nuchal  pit;  mouth  subinferior,  the  lower  jaw 
included ;  head  and  neck  to  the  dorsal  fin  rhombic  in  outline,  as  seen 
from  above;  jaws  and  vomer  with  teeth;  dorsals  small^  well  separated; 
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anal  similar  to  soft  dorsal;  ventral  1, 2;  plates  without  spines  or  keels; 
no  spines  on  head.  Gill-membranes  broadly  united  to  the  isthmus. 
Xorth  Pacific.    {fioOpo^j  a  cavity;  ayoivo?,  Agouus.) 

1117.  B.  swani  (Stelndachner)  Gill. 

Clear  yellowish ;  a  blackish  cross-bar  downwards  and  forwards  from 
base  of  first  dorsal;  another  between  the  dorsals,  and  a  third  behind' 
dorsal  and  anal;  a  dusky  bar  across  interorbital  space  and  through  eye; 
fins  all  mottled  or  barred.  Nuchal  pit  broader  than  long,  the  plates  be- 
hind sending  three  processes  into  it;  top  of  head  with  two  broad  par- 
allel ridges,  the  space  between  them  transversely  concave;  preopercular 
margin  denticulated;  breast  with  large  plates,  similar  to  those  on  sides 
of  body.  Head  3J;  depth  3J.  D.  III-5;  A.  5;  P.  12;  C.  12;  V.  I,  2; 
Lat.  I.  32.    Puget's  Sound;  one  specimen  known.    {8teind4ichner,) 

(HjfpBogonuB  8wanii  Stelndachner,  Icbth.  Beitriige,  v,  144,  1876.) 

886.— ODONTOPTXIS  Lockington. 
(Locklngton,  Proc.  IT.  S.  Nat.  Mtuu  ii,  328, 1879:  type  Odontopyxi$  triapinoBua  Look.) 

The  genus  differs  from  Podothecua  chiefly  in  the  presence  of  vomerine 
teeth.  The  body  is  very  slender;  and  the  fins  few-rayed,  (odwv^  tooth ; 
ico^t^j  box.) 

1118.  O.  trtsplnosos  Lock. 

.  Olivaceous,  with  six  or  seven  darker  bands;  fins  with  dark  blotches. 

A  sharp,  rather  long,  movable  spine  upon  the  tip  of  the  snout,  its  tri- 
angular base  projecting  beyond  the  jaws;  behind  this  a  pair  of  recur^"ed, 
fixed  spines;  supraorbital  ridge  pi-ominent,  ending  in  a  backward- 
directed  spine;  maxillary  with  two  minute  barbels;  isthmus  broad; 
eye  very  large;  forehead  strongly  convex,  longitudinally  transversely 
strongly  concave;  a  deep  nuchal  cavity  divided  by  a  longitudinal  ridge; 
preorbital  with  a  spine  directed  backward;  eye  large;  a  circlet  of  hori- 
Eontal  spines  at  base  of  caudal.  Head  5^  in  total  length;  depth  10  to 
12;  eye  3|  in  head.  D.  IV-6;  A.  6;  V.  I,  2;  P.  14;  C.  11;  Lat.  1.  36. 
L»  3  inches.    Pacific  Coast  from  San  Francisco  to  Santa  Barbara. 

{Od(mtopyxiB  iritpinosua  Lockington,  Proc.  U.  S.  Nat.  Mas.  ii,  3*28, 1879.) 

887.— PODOTHECVS  GUL 

{Paragontis  G\\\,) 

(GUI,  Proc.  Nat.  Sci.  Phila.  18G1,  259:  type  Podoihecus peri$teihu$  Qi\\=AgoHU8  adpen^ 
ierinua  Tiles.) 

Body  elongate,  fusiform;  head  long,  compressed,  armed  above;  snout 
protruding  much  beyond  the  small,  inferior,  U-shaped  mouth;  teeth 
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very  small,  in  villiform  bands;  none  on  vomer  or  palatines;  lower  parts 
of  head  with  barbels;  gill-membranes  united  to  the.isthmas,  notfonn* 
ing  a  fold  across  it.  Plates  of  body  armed  with  spines;  spinoos  dorsal 
present.  Ventral  rays  I,  2.  {irou^j  foot ;  Ot^xt^j  box,  ftom  a  supposed 
groove  for  the  reception  of  the  ventrals.) 

1119.  P.  vulsns  J.  &  0. 

Dark  brown,  with  7  to  9  darker  cross-bars,  extending  on  the  fins; 
pectorals  black,  with  whitish  edging  and  a  pale  blotch  near  base;  other 
fins  chiefly  black,  the  anal  with  whitish  edging;  belly  white.  Body 
very  elongate,  broader  than  high.  Head  triangular,  the  profile  irregu- 
lar, the  snout  pointed.  Mouth  fl -shaped,  entirely  inferior,  the  maxil- 
lary reaching  front  of  pupil;  distance  from  premaxillarics  to  tip  of 
rostral  spines,  about  half  length  of  snout;  maxillary,  interopercJe,  and 
branchiostegals,  with  scattered  cirri,  these  fewer  and  smaller  than  in 
P.  acipenserinus ;  none  on  lower  side  of  snout  Eye  large,  as  long  as 
snout,  3^  in  head;  the  orbital  rim  prominent  all  around.  Spiujes  of 
head  more  numerous  than  in  the  other  Agonidos,  Snout  with  two 
strong  spines  directed  forwards,  two  large  ones  behind  them  directed 
ui)ward8,  then  two  smaller  ones;  orbital  ridge  elevated  and  serrated, 
with  a  preocular  and  a  supraocular  spine;  behind  the  latter,  a  ridge 
armed  with  two  spines  on  each  side,  separated  from  the  first  plates  of 
the  dorsal  series  by  a  deep  quadrangular  pit;  a  row  of  minute,  erect 
spines  on  median  line  of  back  and  top  of  head ;  a  sharp,  serrated,  tem- 
poral ridge,  with  four  spines;  oi)ercle  with  a  strong  rib  and  several 
spines;  suborbital  stay  with  an  irregular  prominent  ridge;  preoperi'le 
with  three  principal  spines  and  some  smaller  ones;  suborbital  narrow, 
half  width  of  eye,  extremely  uneven,  armed  with  small  spines  antl 
tubercles;  more  than  70  spines  and  tubercles  on  the  head.  Plates  of 
body  all  striate,  those  above  and  on  sides  ending  each  in  a  sharp 
spine;  breast  with  about  six  polygonal  plates,  on  each  side  of  which 
are  the  plates  of  the  abdominal  series;  bases  of  caudal  and  pectorals 
with  small  spines.  Ventrals  short,  the  vent  near  the  middle  of  their 
length.  Head  4;  depth  8.  D.  IX-7;  A.  9;  Lat.  I.  40.  L.  4 J  inches. 
Deep  water,  off  San  Francisco;  not  common. 

{Agonus  vuhus  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  iii,  303, 1880.) 

1130.  P.  acipenserinus  (Tiles.)  GiU,— Alligator  fish. 

Brown  with  darker  marblings  and  narrow  vertical  streaks;  fiusoUva* 
ceous,  more  or  less  marbled  with  dark;  ventrals  plain,  black  in  <r;  a 
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dark  bar  at  base  of  pectorals ;  bell^"^  white.  Body  elongate,  the  tail  very 
slender,  broader  than  deep;  head  narrow,  the  cheeks  sub  vertical,  the 
snout  long  and  pointed;  mouth  fl -shaped,  wholl}'  inferior;  distance  from 
premaxillaries  to  tip  of  nasal  spines  less  than  half  snout;  maxillary 
and  lower  side  of  snout  with  dense  tufts  of  long  cirri  as  long  as  eye; 
a  few  on  mandible,  none  on  branchiostegal  region.  Eyie  large,  shorter 
than  snout,  4  in  head;  orbital  rim  prominent  above  only;  snout  with 
two  spines  directed  forward,  then  two  larger  ones  hooked  backward,  far 
behind  which  are  two  smaller  ones  close  together,  directed  upward; 
orbital  bones  rugose,  with  a  strong  supraocular  spine  only;  behind  it  a 
8hari>  occi[)ital  ridge  on  each  side,  each  ending  in  a  single  spine;  no  pit 
at  the  occiput,  the  vertex  nearly  plane;  opercle  and  preopercle  strongly 
striate,  the  latter  with  a  ridge  and  a  blunt  spine;  suborbital  very  broad, 
nearly  as  deep  as  eye,  striate,  with  a  double  ridge  at  its  lower  margin, 
the  upper  ridge  with  two  or  three  spines;  head  with  about  18  distinct 
spines  in  all.  Plates  of  body  strongly  striate,  those  above  ending  in 
strong  spines;  breast  with  about  twelve  polygonal  plates;  slight  asper- 
ities at  base  of  ])ectoral ;  ventrals  very  short,  not  longer  than  eye  in  $ , 
about  half  longer  than  eye  in  i ;  pe<5torals  large,  about  reaching  anal; 
caudal  peduncle  long,  about  half  length  of  body  without  head;  dorsals 
liigh  in  ^ ,  the  two  fins  closely  C'Ontiguous.  Head  3§ ;  depth  6.  D.  IX-7 ; 
A.  8;  Lat.  I.  37;  vert.  12  +  27.  L.  12  inches.  Puget  Sound  to  Alaska; 
common  northward. 

(Ag<m u»  acipcMerintia  TileaioB,  M^m.  Acad.  St.  Peterab.  iv,  422, 1813.  Aganua  adpenseri' 
fUMGUntber,  ii,  212:  Padolhecus  periatethus  Gill,  Proc.  Acad.  Nat.  Sci.  Pbila.  1461, 260: 
ParagonuB  ocipenserinMa  Gil),  1.  c.  167:  Agonns  acipenaeriHus  Jordan  &.  Gilbert,  Proo. 
U.  S.  Nat.  Mu8.  iii,  332,  1680.) 

Family  CVIII  (fe).— TRIGLID^.* 

{The  Oumards.) 

Body  elongate,  usually  more  or  less  fusiform,  covered  with  scales  or 
series  of  bony  plates.  Head  externally  bony,  usually  entirely  cuirassed 
with  rough,  bony  plates,  some  of  which  are  armed  with  spines;  eyes 
high;  mouth  terminal  or  subinferior;  premaxillaries  protractile;  max- 
illary without  supplemental  bone,  slipping  under  the  preorbital;  teeth 
very  small,  in  bands  in  the  jaws,  and  usually  on  the  vomer  and  pala- 
tines, sometimes  entirely  wanting;  gills  4,  a  large  slit  behind  the 
fourth;  pseudobranchisB  present;  gill-rakers  various;  gill-membranes 

*  FamUy  106  (a),  Aganidm  is  indaded  under  Triglidcs^  in  the  key  to  families,  on  page 
19. 
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free,  or  varionsly  attached  to  the  isthmus.  Yentxal  fins  ihoradc,  nra- 
ally  wide  apart^  separated  by  a  flat  area,  I,  4  or  1, 5.  Spinoqs  donal 
present,  short;  soft  dorsal  similar  to  the  aual,  which  is  without  spines; 
caudal  narrow,  few-rayed.  Pectorals  large,  with  broad  baoe,  some- 
times divided  into  two  portions,  sometimes  with  the  two  or  three  lower- 
most rays  detached.  Air-bladder  present;  pyloric  cceca  usually  pres- 
ent, few  in  number.  Singular  looking  fishes,  allied  to  the  CotUda^ 
found  in  all  seas.    Genera  5;  species  about  40. 

(Triglida  pt.  GUnUier,  ii,  191-210,  216-224.) 


a.  Pectoral  fins,  with  two  or  three  detached  appendages  below;  ventnilB  1, 5, 
apart. 
h.  Body  mailed;  teeth  none;  pectoral  appendages  2.    {Puristediincp.) 

Pkbuttedium,  389. 
bb.  Body  scaly;  teeth  present ;  pectoral  appendages  3.    {TrigUna,) 

c.  Palatines  toothless Tbigl^,  M. 

oc  Palatines  with  teeth PwoyoTUS,  SUO. 

ma.  Pectoral  fin  divided  to  the  base,  into  two  unequal  parts ;  ventrals  I,  4,  contigii- 
ous;  gill-membranes  broadly  attached  to  the  isthmus.    (Daoiylopterintf.) 

Ckpualacakthus,  391. 

888.— PEBISTEDIUJH  Lac^pMe. 

{Periatedion  Lac<$pMe,  Hist.  Nat.  Poiss.  iii,  3G8, 1802:  type  FerUtedi&n  wtMlarmai  Laf.= 
Trigla  cataphracia  Gmelln.) 

Body  elongate,  fusiform,  covered  with  bony  platen,  each  of  which  is 
armed  with  a  strong  spine;  head  bony;  each  preorbital  pnxluced  into 
a  long  flat  process,  which  projects  more  or  less  l>eyond  the  mouth; 
mouth  small;  teeth  none;  lower  jaw  included,  provided  with  barbels; 
gill- membranes  separate,  narrowly  joined  to  the  isthmus  anteriorly; 
gill-rakers  slender.  Dorsal  fin  continuous  or  divided.  Petrtoral  tin 
short,  with  the  two  lowermost  rays  detached.  Ventrals  I,  5,  separated 
by  a  broad  flat  area.  Air-bladder  simple.  Pyloric  coeca  about  10. 
Warm  seas.  Color  generally  red.  (-e/>f,  around ;  ffreOtovj  diminutive  of 
ffTsOoq^  breast;  the  breast  being  mailed.) 

1121.  P.  minlatum  Goode. 

Bright  crimson.  Armature  of  body  essentially  as  in  P.  breviroiftre:^ 
spines  of  abdominal  plates  very  weak  posteriorly;  length  of  preorbital 
process  3.}  in  distance  from  its  extremity  to  front  of  orbit;  interorbital 
space  deei)ly  concave;  protuberance  on  the  forehead  very  slight;  a 
pair  of  spines  on  upper  surface  of  snout  behind  base  of  preorbital 
processes;  a  larger  pair  on  preorbital  processes;  'ridge  of  i)reoiH»rele 
ending  in  a  depressed,  short,  sharp-pointed  spine;  about  ten  small 

*See  QUuther,  Cat.  Fish.  Brit.  Mus.  ii,  218,  1800. 
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tentacles  on  each  side  of  lower  jaw,  those  near  the  symphysis  smallest. 
Long  tentacles  at  angle  of  mouth  Mnged,  extCDding  to  bases  of  i^ec- 
torals.  Head  2J;  depth  5.  D.  VII-18;  A.  17;  C.  16;  P.  2-10;  V.  I, 
5;  Lat  1. 28.  L.  12  inches.  Gulf  Stream,  off  the  coast  of  Bhode  Island. 
{(hode.) 

(Qoode,  Proc.  U.  S.  Nat  Mas.  1880,  349.) 

889.~TBIGIiA  Linnsns. 
Chimards, 

(Artedi;  LiniuBag,  Syst.  NaturaD,  1758:  type,  Trigla  Itfra  L.) 

This  genus  differs  from  Prionotus  chiefly  in  the  absence  of  palatine 
teeth.  The  scales  are  smaller  and  the  pectoral  tins  less  developed;  a 
series  of  bony,  spinous  plates  extend  along  the  base  of  the  dorsal  fios, 
a  pair  of  them  to  each  ray,  the  fin  thus  ninning  in  a  shallow  groove; 
caudal  fin  usually  emarginate.  Lateral  line  usually  forking  at  base  of 
caudal,  the  branches  runniog  to  tip  of  fin.  The  numerous  species 
abound  on  the  coasts  of  Europe,  Africa  and  India.  (rpiyXa^  classical 
name  of  Mullua  barbatus;  transferred  to  this  group  for  no  evident 
reason.) 

1199.  T.  cncoMs  Jjinn.— Bed  Gurnard. 

Bosercd;  profile  of  snout  rather  steep,  slightly  concave;  preorbital 
with  short  denticulations ;  maxillary  nearly  reaching  front  of  orbit; 
lateral  line  with  a  series  of  unarmed  plates,  which  are  deeper  than 
long;  first  dorsal  spine  tuberculatcd;  second  longest,  §  length  of  head; 
pectoral  reaching  past  front  of  anal.  Head  3^;  depth  5.  D.  IX-18; 
A.  17;  Lat.  1.  75.  Common  in  Europe;  said  by  Cuvier  to  have  been 
once  brought  from  New  York  by  Milbert. 

(Linn.  Syst.  Nat. :  Trigla pini  GUntber,  ii,  191);  Day,  Fish.  Gt.  Brit.  1880,  58.) 

800.— PRIONOTV8  Lac^pMe. 
8ea  Robins, 

(Lac^pMe,  Hist.  Nat.  Poiss.  iii,  337, 1802:  type  Trigla  evolana  L.) 

Body  subfusiform ;  profile  of  head  descending  to  the  broad  depressed 
snout,  which  is  much  louger  than  the  small  eye;  eyes  close  together, high 
up;  surface  of  head  entirely  bony,  the  bones  rough  with  ridges  and 
granulations;  scales  on  head  few  or  none;  preopercle  with  one  or  two 
■harp  spines  at  its  angle;  opcrcle  with  a  sharp  spine;  nape  with  two 
strong  spines;  a  spine  oo  shoulder  girdle.  Mouth  rather  broad;  bands 
ct  small,  almost  granular,  teeth  on  jaws,  vomer  and  palatines;  gill- 
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membranes  nearly  separate,  free  from  isthmus;  gill-rakers  rather  kmg. 
Body  covered  with  small,  rough  scales,  which  are  not  keeled;  lateral 
line  continuous;  scales  of  breast  very  small.    Dorsal  fins  distinct,  the 
first  of  8  to  10  rather  stout  spines;  anal  fin  similar   to  soft  dorsal; 
pectoral  fin  with  the  three  lower  anterior  rays  thickened,  entirely  ftee 
from  ejich  other  and  from  the  fin;  ventrals  I,  5,  wide  apart,  with  a  flat 
space  between  them,  the  inner  rays  longest.    Pyloric  cceca  in  moderate 
number}  air-bladder  generally  with  lateral  muscles,  and  divided  into 
two  lateral  parts;  vertebrae  10  or  11  +  15.     Species  about  10,  repre- 
senting in  America  the  old  world  genus  Trigla,     (r^joiy,  saw;  v«ri»c, 
back;  three  free,  saw-like  spines  being  said  to  intervene  between  the 
two  dorsals.) 

a.  Mouth  smtill,  mandible  not  reacbin;):  vertical  from  front  of  orbit;  preopercnlar 
Bpino  without  conspicuous  basal  cusp;  blotches  on  spinous  clonal  well  de- 
Aucd,  ocellated;  a  transverse  groove  connecting  the  upper  po8t«riur  angles uf 
orbit.     (Ornichthtf8*  Sw.) 
b.  Body  very  slender ;  sides  with  numerous  round  brownish  spots. 

11 '28.  P.  punctatns  (Bloch)  Cuv.  <&  Vol. 

Dark  olive  brown,  back  and  sides  covered  with  numerous  round 
bronze  spots,  larger  than  the  pupil ;  spinous  dorsal  dusky,  with  lighter 
streaks  and  two  black  ocellated  spots;  second  dorsal  and  upper  half  of 
caudal  si)otted;  Jinal  blackish,  with  a  pinkish  border;  pectorals  black- 
ish, the  free  rays  barred  with  light  and  dark;  ventrals  pale;  bnmchi- 
ostegal  membrane  pinkish.  Pectorals  short,  reaching  only  to  middleof 
soft  dorsal,  2.J  in  length  to  base  of  caudal;  first  dorsal  high.  Bocly 
much  slenderer  than  in  any  of  the  other  sj)ecies.  Ban<l  of  palatine 
teeth  very  slender,  shorter  than  eye;  maxillary  one-tbinl  length  of 
head;  preorbital  without  spiues;  opercle  vscalek^ss ;  gill  rakers  shortish; 
about  10  below  angle.  Head  3^;  depth  G.  1).  X-13;  A.  12;  l^at.  1. 
ab(mt  7.").  West  Indies,  north  to  Xorth  Carolina;  not  raiv  southwanl. 
Here  described  from  specimens  from  North  Carolina,  i)erliaps  ludongiiig 
to  a  species  distinct  from  the  true  punvtatusj  which  is  described  as  less 
slender. 

(ITrifjIa  punctata  Blorh,  Aual.  Fisch.  taf.  352;  ?Cuv.  &  Val.  iv,  93;  ?GUuther,  ii, 
19:{;  Jordan  &  Gilbert,  Proo.  U.  S.  Nat.  Mus.  L-^7^,  :V7X) 

hb.  Body  rather  robust;  sides  of  body  without  conspicuous  spots. 
1124.  P.  palmipes  (Mitch.)  Storcr. 

Brownish  above,  clouded  with  darker;   throat  and  branehioste^ls 
dark  J  a  distinct  black  blotch  above  on  membrane  between  fourth  and 

•Swainson,  Chiss.  Fish,  etc.,  1839,  2C2:  type  Trigla  punctata  Bloch.    (opptf,  bird; 
^XOvS,  fish.) 
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fifth  dorsal  spines,  this  ocellated  below;  2  longitudinal  light  streaks 
below  dorsal  blotch;  second  dor&al  with  oblique  whitish  streaks.  Head 
comparatively  smooth  above.  Preopercular  spine  strong;  opercle  scale- 
less;  baud  of  palatine  teeth  short  and  broad,  shorter  than  eye.  Pec- 
torals short,  not  reaching  middle  of  second  dorsal,  2^  in  length;  pec- 
toral appendages  strong,  more  or  less  dilated  at  their  tips;  ventrals 
long,  reaching  anal;  gill-rakers  rather  short,  about  10  below  angle; 
maxillary  3 J  in  head.  Head  3;  depth  5.  D.  X-13;  A.  12;  Lat.  1.  58. 
Atlantic  coast  of  the  United  States;  common  northward. 

(ff  Trigla  Carolina  LiuusenB,  Mantissa,  ii,  528:  Trigla  palmipes  Mitchill,  Trans.  Lit. 
Sc  Phil.  Soc.  N.  Y.  i,  431,  1815:  Prionotns  pilatus  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  ii, 
77:  Prionol  us  palmipes  and  P.  pilatus  Storeis  Fish.  Moss.  18:  Prionoius  caroUnus  C&Y, 
iv,  90:  Prionotus  carolinus  GUnther,  ii,  192.) 

aa.  Month  large,  mandible  reaching  at  least  the  vertical  from  front  of  orbit;  no  dis- 
tinct transverse  groove  between  and  behind  the  eyes;  preopcrcnlar  spine 
with  a  smaller  one  at  base;  dorsal  blotch  diffuse,  not  ocellated.    (Prionotui,) 

1195.  P.  trlbulns  Cuv.  &  Yal. 

Dark  brown  above,  with  darker  blotches  and  nnmerous  small,  pale 
8pot^;  belly  pale;  a  black  blotch  at  base  of  mandible;  membrane  of 
Bpinoos  dorsal,  between  the  third  and  sixth  spines,  with  a  black  blotch 
above;  second  dorsal  with  brownish  spots,  forming  oblique  bars,  and 
with  2  dark  blotches  at  base,  the  posterior  blotch  continued  obliquely 
downwards  and  forwards  to  below  the  lateral  line;  pectoral  olive 
brown,  with  dark  cross-bars,  which  are  more  distinct  towards  the  tip 
of  the  fin;  its  upper  edge  white;  pectoral  appendages  with  dark  spots; 
basal  half  of  caudal  paler.  Pectorals  rather  short,  not  reaching  end 
of  dorsal,  2  in  length  to  base  of  caudal;  pectoral  appendages  thick, 
tapering.  Body  robust.  Head  shorter  and  broader,  snout  shorter, 
and  bones  more  strongly  striate  than  in  P.  evolans;  interorbital  space 
deeply  concave;  occipital  and  supraorbital  spines  very  strong  and 
much  compressed;  band  of  palatine  teeth  as  long  a«  eye;  gill-rakers 
shortish,  9  below  angle;  membranous  edge  of  opercle  scaly.  Head  2 J 
in  length;  depth  4.  D.  X-12;  A.  11;  Lat.  1.  about  60.  South  Atlantic 
coast  of  the  United  States;  abundant. 

(Cqv.  &  Val.  iv,  98, 1829;  GUnther,  u,  195;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mns. 

1878,  374.) 

1196.  P.  evolanft  (Linn.)  Gill. 

Similar  to  var.  lineatus^  but  spotted  also  with  white;  the  x>ectoral8 
plain  black,  with  pale  edgings  above,  longer  than  in  var.  lineatusj 
leaching  usually  past  the  end  of  the  second  dorsal  and  anal,  l^lf  in 
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.  ■ir'*  li!   mmt:  veurnils  ami  anal  orange;  pecto] 
^«-. .      'riil-nlke^^^  rather  long  and  slender,  !• 
:...*.: Ltr     'eiii  vide,  shorter  than  eye:  spines  o 
.li'i*--*.-**  li.    iie  one  ;it  upper  posterior  angle 
-.11  -L-iuous  •Mlire  of  opercle  si»aly;  ventral 
• .  .  :i;    -.iriiin'^  ro  past  middle  of  soft  dorsi 
.;;^:i.       lead  2;}  in  length;  depth  4J.      E 
' .-.:,  '.  iboiii  60.    Cape  Co<l  to  Cape 
.    .1.       *-i-.».ip.s  a  distinct  species,  but  seem! 

.  r-i.-i-«.  Lit.  &  Phil.  Si>c.  \.  Y.  i,  430, 
^.;      u.>.<!>.     .'*<-<i»iiorM« /iwea/tf/i  GUuther,  iiy  19*2: 
■• . 

^•.     ".    Liiff  ilia  Miry  tfcr^T  Lockington. 

..  • .  .i-*,  i.H'iprly  white  at  level  of  i>ectoi 

.  ^  *,      —4   i.u-v 'ijHits;  branchiostegals  m( 

i>**.    .i^A.v.  with  a  diffuse  dark  blotch  1 

»   ..  ...v.>^    ^^•l    *i'^  o(  membrane;  second  dorj 

•J".*  I      *;.  ,v    •i.'^tiu^;    yt?ctorals  dark,  with  large 
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reaching  slightly  beyond  membrane  of  opercle;  opercle  ending  in  two 
points,  the  lower  a  long  spine,  the  membrane  connecting  the  two  scaly ; 
scales  thin,  ciliate,  not  closely  imbricate;  first  dorsal  spine  granulate 
in  front;  iHMstorals  reaching  beyond  middle  of  anal,  about  to  base  of 
ninth  ray;  free  rays  very  slender,  the  uppermost  more  than  half  length 
of  fin;  ventnils  not  reaching  vent;  caudal  slightly  emarginate.  Head 
23;  depth  4;  eye  IJ  in  snout  D.  X-12;  A.  11;  P.  13-III;  Lat.  1.  55. 
Deep  water  off  San  Francisco;  one  specimen  known. 

(Lockiugton,  Proc.  U.  8.  Nat.  Mns.  1830,  529. ) 

891.-CJBPHAI.ACAIVTHUS  Lac^pMe. 
Flying  Gurnards. 

{Dactifloptcrus  Lacdp^dc,  iii,  325.) 
(Lac^pMo,  Hist.  Nat.  Poiss.  iii.  323,  1S02:  type  GastcrosUus  apinarella  Linn.) 

Body  elongate,  subquadrangular,  tapering  behind;  head  very  blunt, 
quadrangular,  its  surface  almost  entirel}^  bony;  nasals,  preorbitals, 
8ulK>rbitals,  and  bone^  of  top  of  head  united  into  a  shield;  nuchal  part 
of  shield  on  each  side  produced  backward  in  a  bon^'  ridge,  ending  in  a 
a  strong  spine,  which  reaches  past  front  of  dorsal;  interocular  space 
deeply  concave;  preorbitals  forming  a  projecting  roof  above  the  jaws; 
preopercle  produced  in  a  very  long  rough  spine;  cheeks  and  oi)ercles 
with  small  scales;  opercle  smaller  than  eye;  gill-openings  narrow,  ver- 
tical, separated  by  a  very  broad,  scaly  isthmus;  pseudobranchio)  large; 
gill-rakers  minute;  mouth  small,  lower  jaw  included;  jaws  with  granu- 
lar teeth;  no  teeth  on  vomer  or  palatines;  scales  bony,  strongly  keeled; 
2  serrated,  knife  like  appendages  at  base  of  tail;   first  dorsal  of  4  or 
5  rather  high  flexible  spines,  the  first  one  or  tw€^8i>ines  nearly'  free 
from  the  others;  an  immovable  spine  between  the  dorsals;  anal  and 
second  dorsal  short,  of  slender  rays;  caudal  small,  lunate;   pectoral 
fins  divided  to  the  base  into  two  parts,  the  anterior   portion  (corre- 
sponding to  the  free  rays  in  Prionotus)  about  as  long  as  the  hea<l,  of 
aboat  6  rays,  closely  connected;  the  posterior  and  larger  i)ortion  more 
thao  twice  length  of  head,  reaching   netirly  to  caudal  in  the.   adult 
{^''Dactylopterua^  Lac);  much  shorter  in  the  young  (^^Cephnlaeanthufi^ 
La4!.);  these  rays  very  slender,  simple,  wide  apart  at  tip;  ventrals  I^ 
"4,  long,  pointed,  their  bases  close  together,  the  inner  rays  shoi-test; 
air-bladder  with  two  lateral  parts,  each  with  a  large  muscle;    pyloric 
numerous;  vertebne  0  +  13.    Warm  seas;  the  adult  able  to  iuove» 
Bull.  Nat.  Mus.  No.  16 47 
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in  the  air,  like  the  true  flying-fish,  but  for  shorter  distaoces.    (Kv^a% 
head;  axavOa^  spine.) 

a.  Occiput  withoat  filament. 

1128.  €.spinarella(L.)  Lao. —F/^n^-ro&in;  Bat-fish;  Foladar, 

Greenish  olive  and  brown  above,  of  varying  shades;  below  pale, 
marked  irregularly  with  dusky  and  bright  brick-red,  varying  to  salmon- 
yellow;  pectoral  fins  mottled  with  bright  blue  streaks  near  the  base, 
and  blue  spots  and  bars  toward  the  tip;  their  under  sides  glancooH 
blue,  edged  with  darker;  caudal  fin  with  about  three  brownish-red  bars; 
coloration  extremely  variable.  First  two  dorsal  spines  free,  slightly  con- 
nected by  membrane  at  base;  preopercular  spine  reaching  beyond  base 
of  pectorals,  not  to  end  of  occipital  spine;  pectorals  reacblDg  nearly  to 
base  of  caudal.  Head  4J^;  depth  5J.  D.  II-IV,  8;  A.  6;  P.  28,  6.  L 
12  inches.    Atlantic  Ocean,  on  both  coasts;  abundant  southward. 

(Gasterosteus  npinarella  L.  Syst.  Nat.  i,  492  (young):  Trigla  rolitams  Linn.  Syst.  Xit, 
i,  498  (adult):  Trigla  voUtanti  Gmeliu,  Syst.  Nat.  1783,  1346:  Daciyloptenu  roHtant 
GUntber,  ii,  221:  Dactylopterus  volitans  Ltitken  Spolia  Atlautica,  1880,  417;  Gttuther, 
ii,  224.) 

Family  CIX.— LIPARIDID^. 

{The  Sea  Snails.) 

Body  more  or  less  elongate,  subcylindrical  anteriorly,  compresseil 
behind,  covered  with  smooth  skin,  which  is  usually  very  lax.  Head 
broad,  obtuse,  the  snout  short;  suborbital  bone  styliforni  behind,  joiiM*<l 
to  the  preopercle,  as  in  the  Cottidw;  jaws  with  bands  of  small  teetb. 
which  are  usually  tricuspid;  no  .teeth  on  vomer  or  palatines;  pn»raaxil 
laries  i^rotractile,  little  movable;  opercular  bones  unarmed;  inter 
opercle  slender,  ra^-liko,  overlying  the  branchiostegals ;  gill-openinjrs 
small,  the  membranes  Joined  to  the  broad  isthmus,  and  to  the  humenil 
arch  below.  Gills  '5.J;  no  slit  behind  the  last;  pseudobranchije  rudi- 
mentary or  wanting;  pyloric  coRca  numerous;  no  air-bladder;  dorsiil 
fin  rather  long,  the  spines  feeble  and  llexible,  low,  similar  to  the  soft 
rays;  anal  long,  similar  to  the  soft  dorsal;  ventral  tins  I,  5,  the  two 
completely  united,  and  forming  the  bony  center  of  an  oval  suekiii;:- 
<li:^k;  veiitrals  sometinK\s  entirely  wanting;  pectoral  fins  very  broad 
the  base  i)rocurrent;  the  outline  usually  emarginate,  some  of  the  lower 
rays  being  produced;  tail  diphyeercal;  caudal  fin  short,  convex;  ver- 
tebra* 12  +  30.  (Tcnem  3;  species  about  20.  Small  fishes,  nearly  all  of 
the  northern  seas. 

{Discoholi;  group  Liparidina OUuther,  lii,  158-165.) 
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a.  Ventral  cliHk  entirely  wanting.    (Amitrin€P,) 

b.  Ix>wer  jaw  included ;  8kin  thin,  lax Amitra,  392. 

act.  Ventral  dink  present.     {Liparina',) 

c.  Ventral  disk  very  small,  nnder  the  head,  the  vent  close  behind  it;  lower  jaw 

projecting;  skin  lax,  thin Careproctus,  3ii:<. 

cc.  Ventral  disk  well  developed ;  vent  well  behind  head Liparis,  394. 

899.— AmiTRA  Goode. 
(Goo<le»  Proc.  U.  8.  Nat.  Mns.  18S0,  478:  type  Amitra  liparlna  Goode.) 

Body  clongiite,  attenuate  backward,  covered  with  lax,  smooth,  slimy 
skin,  which  is  separated  from  the  body  and  ftus  by  a  filmy  mucous  inter- 
tissue.  Head  small,  thick,  convex  between  eyes;  snout  convex,  pro- 
truding; mouth  small,  horizontal,  the  lower  jaw  included;  teeth  small; 
eyes  lateral;  gill-openings  restricted  to  small  slits  above  the  base  of  the 
pectorals,  covered  by  the  very  small  opercle;  no  barbels;  dorsal  and 
anal  fins  many-rayed;  dorsal  continuous,  almost  concealed  by  the  skin; 
the  spines  scarcely  different  from  the  soft  rays;  anal  similar  to  dorsal; 
both  connected  with  the  caudal,  which  is  pointed;  no  trace  of  ventral 
fins  or  sucking  disk;  pectoral  fin  very  broad,  procurrent,  its  lower  rays 
inserted  nearly  under  the  eye,  the  fin  emarginate;  vent  well  behind 
head.  One  species  known;  its  position  intermediate  between  the  Cot- 
tidas  (Cottunculusj  Psychrolutes)  and  LiparididcCy  two  groups  much  more 
intimately  related  than  most  writers  have  conceded.*  (a,  without; 
furpa,  stomacher.) 


1 129.  A.  liparlna  Goode. 

Yellowish  white,  dusky  toward  the  tail  and  front  of  head;  perito- 
neum bliick.  Body  posteriorly  comj^-essed,  the  tail  very  thin;  eyes 
half  width  of  interorbital  space,  5  in  head ;  upper  lip  with  pores.     Dor- 

•I  should  put  the  family  of  Gobieeocidw  far  away,  at  least,  a  suborder  oft',  from  th« 
Ctfclopterido'.  and  LiparididcCj  which  are  far  more  elo8**ly  united  to  the  true  Cottidtt\ 
represented  by  Coitus  and  Jlemitriplenm,  than  to  either  the  (iobienondcB  proper  or  to  the 
Gobies  and  Blennies.  In  fact,  Liparis  has  as  close  atliuiiieH,  as  shown  by  its  skeleton, 
with  CottuH  and  Hemitripterus  as  with  CyclopieruH ;  and  we  have  in  the  three  groups. 
repros4Mit<Ml  by  Coitus^  LipariSy  and  CtfclopterKSj  well-marked  families  of  the  same  sul*- 
•rtler.  The  only  character  by  which  the  Cyvlopteridtp  and  LiparididtP  are  closely  united 
con>iHfs  in  the  peculiar  formation  of  the  ventral  dink  by  the  union  of  the  ventral  ftiiH: 
but  as  this  structures  is  simply  bnMight  about  by  the  mmlitication  of  the  rays  in  a 
manner  common  to  the  several  genera,  and  not  by  any  marked  anatomical  diftereuce  in 
the  structure  of  the  same  tins  in  Coitus^  I  can  only  look  upon  it  as  a  generic  character 
common  to  the  known  representatives  of  both  families  of  ('ifclopteridarHiuX  Liparidida  : 
and  the  discovery  of  a  representative  of  either  family  with  ventral  finsof  theonliiiary 
form  would  not  necessitate  the  establishment  of  a  family  for  its  reception,  as  in  that 
cw-o  we  should  simply  consider  the  structures  as  of  generic  value.  (Putnam,  Pior. 
Am.  Am.  Adv.  Sci.  1673,  337.) 
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sal  beginning  over  pectoral;  anal  under  ninth  dorsal  ray.  HcadGJ; 
depth  5  J.  D.  V,  02;  A.  54;  C.  6;  P.  23.  L.  o  inches.  Deep  water  off 
the  coast  of  Ehode  Island;  lately  dredged  by  the  U.  S.  Fish  Com- 
mission. 

(Goode,  Proc.  U.  S.  Nat.  Mus.  1880,  478.) 

398.— CAREPBOCTU8  Kruyor. 
(Kniyer,  Naturh.  Tidsskr.  i,  257,  18(>*2:  typo  Liparis  reinhardi  Kroyer.) 

Body  elongate,  semi-transparent,  covered  with  thin  laix  skin;  month 
oblique,  the  lower  jaw  projecting;  teeth  simple,  hooked;  ventral  disk 
small,  situated  far  forwards,  under  front  of  eye;  vent  a  little  behind  it, 
far  in  front  of  anal  fin.    (xapa^  head;  -/jo/zto?,  vent.) 

1130.  €•  l^elatinosus  (Pallas)  Kruyer. 

Rose-colored;  vertical  ftns  violet;  gill-cavity  black.  Ventnil  disk  verr 
small,  supported  by  a  bilamellate  cartilage  descending  from  the  throat; 
vertical  fins  continuous.  Body  oblong,  compressetl,  semi-transparent, 
soft,  and  gelatinous;  head  thick,  flat  above;  cleft  of  mouth  nearly* ver- 
tical, as  in  Uranoscopus;  a  series  of  pores  along  upper  lip;  jaws,  palate, 
and  pharynx  rough  with  tei»th;  skeleton  very  weak.  D.  more  than  5<); 
A.  about  45;  CO;  P.  30;  coeca  48;  vertebrai  04.  (OnntherJ)  Alaska 
and  Kamtschatka;  Greenland. 

(Cyclopterus  (felaihiosus  Pallas,  Spicil<*j;5ia,  vii,  I'J,  IT^iU:  LipariH  geJaiinotitut  Guu1\wt. 
iii,  163  f  f  Liparis  gelatinosvs  Rt'iiih.  ()ver«ij;t,  &c.  1844,  Ixxvii:  1  Liparis  rtiuhunlt 
Kniyer,  Natiirli.  Tidsskr.  i,  2r>2:  f  Carcproctm  rtinhardi  Kroyer,  1.  c,  *^'>7,  the  Green- 
land form,  thought  hy  Dr.  Kniyer  to  be  different  from  (\  gelatinouus,) 

391.— LIPABIS  Linnseus. 
SeaSnaiht. 

(Artedi;  Linnjeu.s,  Syst.  Nat.:  type  Cffclopl^rm  liparis  L,.) 

Body  rather  elongate*,  covered  with  smooth  skin,  which  is  usually 
freely  movable;  head  short,  flattened  above;  m<mth  horizontal,  the 
lower  jaw  included;  teeth  in  several  series,  usually  tricuspid;  maxil- 
lary covered  by  skin  of  preorbital  region;  ventral  disk  well  develoi»ed. 
on  the  breast,  its  front  below  or  behind  the  middle  of  the  head ;  vent 
well  behind  the  head,  about  midway  between  sucking-disk  and  anal  tin. 
Dorsal  fin  continuous  or  divided,  its  si)ines  hardly  diflereiitmted;  <U>rsal 
tin  free  from  caudal  or  not;  pectoral  emarginate,  some  of  the  lower  niyti 
produced;  verti(*,al  fins  enveloped  in  skin.  Northern  seas  (one  si)ecies 
known  from  Chili).     {?.r'fi/)6^j  sleek-skinned,  shining.) 

a.  Dorsal  fin  continuous.     (Liparis,) 

b.  Dorsal  tin  couuocted  with  the  cand;il. 
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1181.  I.,  major  (Walb.)  Gill. 

Dorsal  and  anal  slightly  connected  with  base  of  caudal ;  anterior 
nostrils  tubularj  posterior  simple.  D.  45;  A.  38;  P.  42;  C.  10.  Size 
very  large.    L.  10  inches.    Greenland.    (Gill.) 

{Cyclopt&rm  liparU  var.  majors  Walb.  Artedi  Pise.  489,  1792:  Liparis  tunicata  Kruyer, 
Natarh.  Tidsskr.  i,  236,  1862:  Actlnochir  major  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1H64, 
193.) 

1139.  li.  pnlehella  Ay  res. 

Grayish,  usually  with  wavy  purplish  stripes,  sometimes  marbled  and 
8i>otted  with  purplish;  pectorals  spotted  or  banded  with  grayish  purple; 
lateral  line  with  round  whitish  spots.  Snout  broad  and  blunt,  project- 
ing beyond  mouth;  maxillary  reaching  nearly  to  front  of  eye;  teeth 
Hhort,  close-set,  a  broad  band  in  each  jaw,  that  of  upper  jaw  broadest. 
Body  compressed  behind,  thick  in  fix)nt;  head  almost  globular;  ante- 
lior  nostrils  tubular;  skin  very  thin  and  lax.  Dorsal  Hu  high,  undi- 
vided, continuous  with  anal  and  caudal  around  the  tail;  tail  tapering 
to  a  point,  api>eariug  isocercal,  but  the  vertebrae  essentially  as  in  other 
Bpecies;  pectorals  very  broad,  the  base  of  lowermost  rays  under  eye; 
ventral  disk  small,  oval,  2 J  in  head;  pseudobranchiie  well  developed. 
Head  5;  depth  5.  D.  48;  A.  39;  C.  12;  P.  36.  L.  10  inches.  Pacific 
Coast,  from  Monterey  to  Puget  Sound ;  not  rare. 

(Ayn*8,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  1855, 23;  Gttnther,  lii,  164;  Steindachner,  Ichth. 
Boitrage,  iii,  53,  1875.) 

1133.  L.  f|:ibba  Bean. 

Head  and  body  very  pale  brown  or  gray,  paler  below;  head  and 
anterior  parts  often  with  concentric  brown  rings;  sides  plain  or  marked 
with  brown  stripes  and  rings;  tail  sometimes  with  dark  blotches;  ver- 
tical tins  usually  with  dark  bands.  Body  abruptly  contracted  near  the 
vent,  covered  with  lax  skin;  interorbital  space  shallow-concave,  the 
vertex  and  nape  somewhat  elevated;  snout  depressed;  head  as  wide  as 
long,  longer  than  deep;  nostrils  tubular,  the  tubes  of  anterior  nostrils 
longest;  eye  small,  4  in  head;  ventral  disk  nearly  circular,  8  in  length; 
vertical  lins  confluent;  dorsal  continuous;  longest  dorsal  ray  half  as 
long  as  head;  pectorals  re;iching  front  of  anal;  (*audal  G  in  body. 
Head  3J  ;  dejJth  3 J.  D.  42 ;  A.  30 ;  P.  35 ;  C.  12.  Bering's  Sea, 
Alaska  and  Siberia,  ^^Distinguished  from  L.  fahricii  by  its  smaller 
eye  and  its  <lepressed  snout,"  and  from  "Z.  tunicata^  by  the  larger 
eye  and  fewer  rays  in  dorsal,  anal,  and  pectorals.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  iv,  148,  1881.) 
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1134.  L.arctica  Gill. 

Uniform  dark  rusty-brown  or  chestnut.  Suout  rather  hi^^h  ami 
(locurvccl;  interorbital  space  3  in  head;  forehead  depressed;  anterior 
nostrils  simple,  posterior  tubular.  Vertical  fins  confluent;  caudal  con- 
vex, 7  in  total  length;  pectoral  5J;  ventral  disk  10.  Head  4  in  total, 
its  width  6J;  depth  2|.  D,  42;  A.  34;  C.  11;  P.  35.  Port  Foulke, 
Greenland.     ( OilL) 

(Gill,  Proc.  Acad.  Nat.  Sci.  PhUa.  1864,  191.) 

1135.  li.  tnnicata  Reiuh. 

Yellowish,  mottled  with  brownish.  Eye  nearly  3  in  snout  or  inter- 
orbital space;  posterior  nostril  not  tubular:  pseudobranchiie  redace<l 
to  two  lamelhe^  vertical  fins  continuous;  anal  beginning  below  tenth 
dorsal  ray;  ventral  disk  longer  than  broad,  half  length. of  head;  skin 
thin,  loose.  D.  42;  A.  34;  O.  12;  P.  34.  Cojust8  of  Greenland.  (Oiiji- 
Iher.) 

(Liparis  lunicata  Reiiihardt,  Overs.  Kon*?.  Dan^ke  Videusk.  SeUk.  vi,  cxi,  le^,  **D. 
:«);  A.  33;  P.  30;  C.  14":  Liparin  fabncii  Kroycr,  Naturb.  Tidsskr.  ii,  !^4.  1H47:  Liperit 
fabricU  GUutber,  iii,  161:  LiparUt  fahncii  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  le*64,  192.) 

1136.  L.  lineata  (Lepechin)  Krover. 

Yellowish,  striped  with  dark  brown  or  purplish;  the  color  very  van 
able.  Body  thick,  covered  with  thin,  loose,  slipper^'  skin;  he^id  obtusc', 
the  nape  iiwollen;  snout  broad,  not  deia-essed ;  lips  thickish;  j)osteiior 
nostril  tubular;  eye  7  in  head;  gill-openings  reduced  to  a  vertical  slit 
<*xtendiug  to  ujiper  i)art  of  root  of  i>ectoral;  pseutlobranchiie  ob.soU*tc; 
tail  truncate  at  base  of  caudal.  Dorsal  and  anal  fins  united  with  tlu* 
caudal;  ventral  disk  rather  h)nger  than  broad,  half  length  of  head,  its 
margin  with  about  13  papillie.  Head  4;  depth  3 J.  1>.  .'^;  A.  1*S;  I*. 
.'U;  C.  13.  L.  5  inches.  Northern  Europe  and  America,  south  to  CajH* 
Cod. 

{f'lfclojyicrus  liparis  L.  Syst.  \at.  i,  414:  Ci/cloptenis  lineatus  l^p«*ibiii,  Nov.  ('oiiidi. 
Prtropol.  xviii,  522 :  Liparin  vulgaris  (liiiithcr,  ii,  If.O;  Liitkeii,  Naturh.  Fi»reii.  Vidl'n^k. 
Meddi'Is.  I-'tM)  and  IHtll,  243;  Ctdlott,  Nor«,n.M  Fisko,  IH/;'),  GCi.) 

1137.  L.  ranula  Goode  &  IWnu. 

Color  uniform  whitish,  tninslucent    in  life.     Dmly  thicks  sul^oylin 
(Ideal  nnteriorly,  rapidly  tapering  to  the  tail;  skin  thick,  lax:  snout 
broad,  with  prominent  vertical  protile,  its  length  4  in  head;  niaxillury 
3  in  lH»ad,  not  reaching  front  of  orbit;  ventral  disk  nearly  nnind,  its 
length  half  its  distance  froui  snout.      Head  4;  depth  4.      Pecitoml  a. 
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D.  about  48;  A.  aboat  48;  P.  27;  Y.  14  (papillsB).     (Ooode  &  Bean.) 
Halifax. 

(Goode  &,  Bean,  Proc.  U.  S.  Nat.  Mus.  1879,  46.) 
56.  Dorsal  separated  Ax>tn  caadal  by  a  notch. 

1188.  li.  montairiii  (Donov.)  Cuv. 

Yellowish,  the  vertical  fins  brighter,  with  darker  margins.  Trunk 
thick;  head  broad;  skin  thin,  loose;  head  flat  above  the  nape,  slightly 
prominent;  snout  very  broad;  maxillary  not  reaching  eye;  posterior 
nostrils  simple;  eye  9  in  head,  half  length  of  snout  or  interorbital 
Hpace;  pseudobranchise  none;  posterior  nostril  not  tubular;  pectorals 
notched;  dorsal  continuous,  not  joined  to  the  caudal;  anal  not  con- 
nected with  caudal;  ventral  disk  circular,  not  quite  half  as  long  as 
head.  Head  4  in  total  length;  depth  5.  D.  28;  A.  24;  C.  14;  P.  30; 
vert.  10  +  25.  {Oiinther.)  Massachusetts  to  Greenland  and  Northern 
Europe;  not  rare. 

{Cyclopterus  montagui  Donovan^  British  Fishes^  iii,  pi.  68;  Giinthcr,  iii,  161:  Collett, 
Norges  Fiske,  1875,  67.) 

1189.  L.  calliodon  (Pallas)  Gthr. 

Olivaceous,  punctate  with  black  dot«,  light  below.  Body  depressed 
forwards,  compressed  and  tapering  behind;  head  narrowed  forwards; 
8U0ut  rounded;  eye  small;  interorbital  space  broad  and  nearly  flat; 
maxillary  not  reaching  eye;  teeth  small,  evidently  tricuspid,  in  broad 
bands;  skin  lax,  thickish.  Gill-oi)enings  very  small.  Dorsal  and  anal 
barely  joined  to  base  of  caudal  rays;  edge  of  disk  with  12  papilla); 
diameter  of  disk  about  one-half  length  of  head.  D.  28;  A.  26.  Alaska; 
abundant. 

(Cyclopferus  callyodon  PaUas,  Zoogr.  Ross.-Asiat.  iii,  75, 1811;  Giinther,  iii,  162.) 

1140.  L.  cyclopns  Gthr. 

Reddish  olive,  with  darker  specks,  most  conspicuous  on  the  fins;  a 
dark  bar  at  base  of  caudal;  a  dark  streak  below  eye;  a  pale  streak 
along  sides.  Skin  not  very  thick,  adherent.  Body  everywhere  com- 
pressed, even  the  head  being  deeper  than  broad;  head  scarcely  convex 
above,  the  nape  not  prominent;  jaws  equal;  maxillary  reaching  to 
opposite  middle  of  the  small  eye;  teeih  small,  threelobed;  ventral 
disk  oval,  three-fifths  length  of  head.  Dorsal  fin  scarcely  emarginate, 
the  spines  rather  stiff,  the  first  spine  in  front  of  vent;  pectorals  reach- 
ing vent;  caudal  entirely  free  from  dorsal  and  anal.  Head  4;  depth  5. 
D.  VII,  23;  A.  27;  C.  12.    Monterey  to  Puget  Sound,    (Ilere  described 
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from  a  small  example  takeii  at  Monterey,  jierbaps  beloDging  to  a 
diflferent  species.) 

{ILipaHs  cyclopus*  GQnther,  ii,  163,  18C1.) 

aa.  Dorsal  fin  emargiaate,  the  spines  separated  from  the  soft  rays;  skin  firm.    (XMi- 
pan8\  Steind.) 

1141*  Ii.  mucosa  Ayres. 

Bose-red  or  brownish,  unspotted.     Body  strongly  compressed,  the 
back  somewhat  elevated,  not  much  depressed  forwards,  the  bead  not 
wider  than  deep,  longer  than  in  L.  pulcheUa;    mouth  rather  large, 
terminal,  the  jaws  equal  when  closed;    teeth  bluntly  tricuspid,  the 
band  in  upper  jaw  widest;  eyes  small;  skin  firm,  thick,  little  movable. 
Dorsal  fin  separated  into  two  parts  by  a  deep  emargination;  seeoDd 
dorsal  rather  low,  entirely  free  from  caudal;    anal  nearly  firee  from 
caudal;   pectorals  moderate;  ventral  disk  oval,  2 J  in  head;  vent  at 
posterior  fourth  of  pectorals;  end  of  tail  truncate.     Head  4J;  depth 
about  4.    D.  VII,  26;  A.  26;  C.  16;  P.  31.    L.  6  inches.    Coast  of  Cali- 
fornia; rare. 

(Liparitf  mucosus  Ayres,  Proc.  Cal.  Aca<l.  Nat.  Sci.  i,  24,  1855:  LiparU  mweomu  Gfin- 
ther,  ill,  .559;  Steindachner,  Ichth.  Beitriige,  iii,  54, 1875.) 

Family  CX  — CYCLOPTERID^. 

{The  Lump  Suckers.) 

Body  short  and  thick,  more  or  less  elevated,  covered  with  a  thifk 
skin,  which  is  smooth,  tubercular,  or  spinous;  head  short  and  thirk; 
suborbital  stay  present,  thin  and  tiattish;  mouth  small,  terminal;  jaws 
with  bauds  of  slendcT  teeth;  no  teeth  on  vomer  or  palatines;  ^ill- 
opt'uings  narrow,  restricted  to  the  sides,  the  membranes  being  broadly 
joined  to  the  isthmus  and  shoulder  ginlle;  branchiostegals  6;  dorsal 
till  long,  the  anterior  part  of  flexible  spines,  which,  in  the  adult,  aiv 
sometimes  hidden  by  a  fleshy  humi),  sometimes  entii'ely  wanting;; 
soft  dorsal  small,  opposite  the  anal,  and  similar  to  it;  caudal  tin 
rounded,  free  from  the  dorsal  and  anal;  ventrals  thoracic,  rudimeutaiy, 
tbrming  the  bony  c(*nter  of  a  sucking-disk;  pectorals  short,  placed  h»w. 


*  In  Dr.  Giinthor's  type  of  L,  cyrlopuf^  from  Ks(|uimnult  Harlior,  th»»  tin-foriDiilj  in 
1).  35;  A.  :U);  C.  1*2;  the  ventral  dihk  is  8ai<l  to  bo  1<'8S  than  hull"  the  length  of  tin- 
headland  the  dorsal  is  said  to  begin  behind  the  vent.  The  8peeieK  is  Hsiid  U»  aijrire 
.'in  nearly  every  respect  with  X.  m/yari*"  {litnata).  Our  Hpi'ciiuen  is  niueh  nearer 
L.  mucosa. 

t  Steindachner,  Ichth.  Beitriige,  iii,  54,  ItJ?;'):  ty\H}  Liparis  wmomik  Ayres.  {rfVi 
new;  Lipat^ia,) 


lia    CTCLOPTERIDiE — CYCLOPTERUHTHYS.  745 

their  baaes  broad  and  procurrent;  pyloric  cceea  numerous;  vertebrae 
12-i-lG,  the  skeleton  feebly  ossified.  Genera  2}  species  4;  inhabiting 
the  northern  seas  of  both  hemispheres.  By  means  of  the  adhesive 
ventral  disk  these  fishes  are  enabled  to  attach  themselves  very  firmly 
to  rocks  or  other  objects. 

{Discoboli;  groap  Cyclopterina  Giiuther,  iii,  154-158.) 

a.  Spinoati  dorsal  wantiog;  skin  smooth  or  nearly  so Ctclopterichthys,  395. 

aa.  Spinous  dorsal  present,  sometimes  disappearing  with  age;  skin  tabercalate. 

Cyclopterus,  396. 

895.~€YCIiOPTERI€HTHTS  Steindachner. 

(Steindachner,   Ichth.   Beitriigo,  x,  14,  1881:    type  CyclopterichthyB  glaher  Steind.  = 
Cyclopterus  rentricosus  Pallas. ) 

Body  short  and  thick,  rounded,  covered  with  thick  smooth  skin,  des- 
titute of  bony  tubercles  (or  nexirly  sol);  tail  slender,  compressed,  the 
body  abruptly  contracted  to  its  base;  head  broad,  obtuse;  mouth  ol>- 
lique,  the  lower  jaw  prominent;  teeth  rather  small,  sharp,  in  two  rows 
anteriorly;  pseudobranchise  large;  gills  3^;  suborbital  connected  by  a 
bony  stay  with  the  preoperclo;  gill-opening  small,  above  the  base  of 
the  pectoral,  which  is  broad  and  procurrent;  ventral  disk  moderate, 
fringed.  Dorsal  short  and  high,  of  soft  rays  only,  opposite  the  short 
anal,  both  well  separated  fiom  the  small  caudal.  {xuxXoTrrepoq,  round- 
iinued;  i'/Oo^^  fish.) 

1 142.  C.  ventricosns  (Steindachner)  J.  &  G. 

Brown,  with  numerous  round  dark  spots.  Head  broader  than  long, 
the  greatest  depth  a  little  less  than  its  length ;  eye  small,  round,  7  in 
bead,  the  maxillarj'  extending  to  below  its  middle.  Head  3;  depth  2 J. 
D.  1);  A.  7;  P.  20;  C.  11.  L.  12  inches.  (Steindachner.)  Okhotsk  Sea, 
northward. 

(CyclopieruH  ventricosus  Pallas,  Spicilogia  Zool.  vii,  15,  t.  2,  alnmt  1770:  {Cotylisl)  ren- 
tricosus Giinther,  iii,  49H:  Cycloplerichthyt  glaher  Steind.  Ichth.  Beitrage,  x,  14,  l^^l, 
taf.  viii.) 

1143.  €•  stelleri  (Pallas)  J.  <&  G. 

Color  blackish.  Body  ovate,  smooth ;  a  single  series  of  osseous 
tubercles  along  the  middle  of  the  back  to  the  origin  of  the  dorsal  fin; 
lower  jaw  longest;  teeth  small,  unequal;  eyes  small,  high ;  gill-opening 
reduct»d  to  a  round  foramen.  Dorsal  fin  commencing  on  the  middle  of 
the  back  and  extending  to  near  the  base  of  caudal;  anal  ending  oppo- 
site dorsal.    Peter  and  Paul's  Harbor,  Bering's  Sea.     {Pallas.) 

{Cyclopterus  stelleri  Pallaa,  Zoogr.  Ros8.-A6iat.  iii,  73,  1811:  (Cotylisl)  stelleri  Giin- 
ther, iii,  499.) 
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396.— €Y€£.OPT£RU8  LinnAiu. 

(  Lumpua  Cu  vier. ) 
(Artedi;  Linnsens,  Syst.  Nat.:  type  Cyclopterus  lumpu$  L.) 

Spinous  dorsal  present,  sometimes  disappearing  with  age;  skin  thick, 
armed  with  series  of  bony  tubercles;  other  characters  of  the  genus 
included  above.  {xuxXozj  circnlar;  rre^<>>,  An;  from  the  circular  Tentnl 
disk.) 

a.  Dorsal  spines  not  disappearing  with  age;  gill-opening  a  smaU  slit  on  level  of  eye; 
▼eutral  disk  large.    (Eamicrotremus*  Gill.) 

1144.  €•  spinosns  MUller. 

Color  olivaceous,  the  skin  between  the  plates  thickly  punctate.    Body 
orbicular,  cuboid  anteriorly;  base  of  spinous  dorsal  and  body  behind 
vent  abruptly  compressed;  teeth  in  narrow  bands;  gill-openings  on  a 
level  with  eye,  slightly  narrower  than  orbit.    Spinous  dorsal  not  hidden, 
covered  with  rough  tubercles,  similar  to  those  on  body,  but  smaller; 
width  of  ventral  disk  slightly  less  than  its  length,  and  somewhat  less 
than  length  of  head.     Body  covered  with  irregular  roundish  conical 
plates,  varying  much  in  size,  some  of  the  larger  with  a  central  iK)iiit, 
turned  backward;  all  the  plates  with  small  tubercles  and  slender  llex- 
ible  prickles;  small  plates  along  ba^es  of  all  the  fins;  a  series  of  0  lar«;e 
jjlates  extending  backward  from  above  eye  to  opposite  the  interval  be- 
tween dorsals;  a  series  of  5  on  each  side  of  middle  of  interoeular  sp;uT 
fi-om  snout  to  nape,  these  increasing  much  in  size  posteriorly;  a  series 
of  3  along  opercular  margin;  along  bas(»  of  spinous  dorsal,  a  series  of 
4,  not  connected  with  that  of  interorbital  space;  a  single  large  plate  on 
each  side  of  the  interval  between  dorsals;   two  !ongitu(lin:il  series  of  4 
large  plates  each,  beginning  above  base  of  ju^ctorals  and  l>ehind  gill 
slits,  terminating  uiuler  the  space  between  dorsals;  the  largest  idateon 
body  is  immediately  behind  axil  of  pectoral ;  a  smaller  one  below  it,  and 
two  others  between  it  and  origin  of  anal;  two  series  of  smaller  plates 
below  eye;  manj'  small  plates  interposed  between  the  series  of  large 
ones;  very  small  plates  on  un<ler  side  of  head  and  middle  of  tail;  no 
])lates  between  ventral  disk  and  vent;  none  in  axil  of  piK'torals,     Head 
:\;  depth  nearly  2.     I).  VIl-U;  A.  10;  C.  10.     Alaska  to  Iceland,  soulli 


"(Jin,    Proc.    Acad.    Nat.   Sci.    Phila.   lhr>4,  VM):    type  Cifchpterua  ttpinotun   MU!1. 
{ev/iihfjo?,  very  Huiall;  rptJftcXj  a|)eriure,  fi-oiii  the  small  gili-openings.) 
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to  Paget  Sound  and  Maine.    Here  described  from  an  Alaskan  specimen 
of  '*  G.  orbiH.^ 

(MUller,  Prodr.  Zool.  Dan.  ix,  1777;  Fftbricius,  Fauna  Grcenlandica,  1780, 134;  Giin- 
tlior,  iii,  157 :  Cyolopterus  arbis  GUntlier,  iii,  158, 18GI,  specimen  from  Vancouvers  Island.) 

aa.  Dorsal  spines  enveloped  in  a  fleshy  hump  iu  adult;  gill-openings  larger;  ventral 
disk  small.     ( Cydlopterus, ) 

1 14«l«  Vm  Ininpns  L. — Lump-Suekcr;  Lump-fish, 

Olivaceous,  with  darker  markings;  skin  punctulate.  Head  heavy, 
almost  round;  interorbital  space  very  wide,  flattish;  maxillary  reaching 
to  or  slightly  beyond  front  of  eye;  gill-openings  extending  from  level  of 
iipi)er  margin  of  eye  to  opposite  middle  of  base  of  i)ectx)rals;  length  of 
gill-opening  about  equal  to  base  of  pectoral,  three-fifths  length  of  head, 
equal  to  length  of  ventral  disk;  a  fleshy  hump  on  the  back,  which,  in 
the  adult,  covers  the  spinous  dorsal;  skin  with  small  tubercles,  and 
:ilK)ut  7  rows  of  larger  spinous  plates;  a  median  dorsal  row,  which 
divides  and  forms  two  fc^eries  l>ehind  the  hump;  two  lateral  rows,  of 
which  the  lower  has  larger  plates;  one  abdominal  row  on  each  side. 
Head  SJ;  depth  2.  D.  about  VII-IO;  A.  10.  North  Atlantic;  rather 
common  on  the  coasts  of  America  and  Europe. 

(Linna)U8,  Syst.  Nat. ;  GUnther,  iii,  153:  Lumpun  anglorum  Dekay,  N.  Y.  Fauna,  Fish. 
»I5.) 

Family  CXI— GOBIESOCIDiE. 

Body  nither  elongate,  broad  and  depressed  in  front,  covered  by 
Huiooth,  naked  skin;  mouth  moderate;  upper  jaw  protractile;  teeth 
usually  rather  strong,  the  anterior  conical  or  incisor-like;  i)osterior 
canines  sometimes  present;  no  bony  stay  from  suborbital  across 
<*heeks;  oiwrcle  reduced  to  a  small  spine-like  projection  concealed  in 
the  skin,  behind  angle  of  t\\Q  large  preopercle;  pseudobranchije  small 
or  wanting ;  gills  3  or  "Ih ;  gill-membranes  broadly'  united,  free  or 
unite<l  to  the  isthnuis;  dorsal  fin  on  the  posterior  part  of  the  body, 
opposite  to  the  anal  and  similar  to  it,  l)oth  fins  without  spines;  ventral 
fins  wide  apart,  each  with  one  concealed  spine  and  4  or  5  soft  rays. 
Between  and  behind  the  veutrals  is  a  large  suc^king-disk,  the  ventrals 
usually  forming  part  of  it.  This  sucking-disk,  which  is  dill'erent  in 
structure  from  that  of  Cyclopterm  and  lApariH^  is  thus  described  by 
Dr.  Giinther: 

*'The  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad, 
its  length  being  (often)  one  third  of  the  whole  length  of  the  fish.    The 
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central  portion  is  formed  merely  by  skin,  which  is  separated  from  the 
pelvic  or  pnbic  bones  by  several  layers  of  muscles.    The  iieripberie 
portion  is  divided  into  an  anterior  and    i>o8terior   part  by  a  deep 
notch  behind  the  ventrals.    The  anterior  peripheric  iwrtion  is  formal 
by  the  ventral  rays,  the  membrane  between  them  and  a  broad  frinj^c 
which  extends  anteriorly  from  one  ventral  to  the  other.    This  frinjn* 
is  a  fold  of  the  skin,  containing  on  one  side  the  mdimentary  ventral 
spine,  but  no  cartilage.    The  posterior  peripheric  portion  is  suspeudeil 
on  each  side  on  the  coracoid,  the  upper  bone  of  which  is  exceedingly 
broad,  becoming  a  free,  movable  plate  behind  the  pectoral.    The  lower 
bone  of  the  coracoid  is  of  a  triangular  form,  and  supports  a  very 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other,  and  con- 
taining a  cartilage  which  runs  through  the  whole  of  that  fold.    Fiuo 
processes  of  the  cartilage  are  continued  into  the  soft  striated  margin,  in 
which  the  disk  terminates  posteriorly.    The  face  of  the  disk  is  coated 
with  a  thick  epidermis,  like  the  sole  of  the  foot  in  higher  animals.    The 
epidermis  is  divided  into  many  polygonal  plates.    There  are  no  such 
plates  between  the  roots  of  the  ventral  fins.''    (GUnther,  iii,  p.  405.)    Xo 
air-bladder;  intestines  short;  pyloric  cojca  few  or  none;  skeleton  iimi; 
vertebne  13  to  14  + 13  to  22.    Carnivorous  fishes  of  small  size,  chiefly 
of  the  warm  seas,  usually  living  among  loose  stones  between  tide -marks 
and  clinging  to  them  firmly  by  means  of  the  adhesive  disk.    Genera  li»; 
species  25  to  30. 

{( robie^ocuUv  (liinilwT^  iii,  489-515.) 

a.  Gill-mrinbran«'8  fn'o  from  the  iRtlimiis;  gills 3;  lower  jaw  with  incisors;  po!*tiTii»r 
part  of  siii'king-disk,  without  u  free  anterior  margin GoiiiEStiX,  ItC. 


397.— OOBIESOX  Lac^pi-de. 
( Laci'^l^'de,  Hist.  Xat.  cles  Poiss.  ii,  595,  IHCM):  type  (IrohieROx  cephalun  Lae^pdth'.) 

J>o(ly  anteriorly  very  broad  and  depressed,  p<)st<»riorly  slender,  cov- 
ered  with  tough,  smooth  skin;  head  large,  rounded  in  front;  mouth 
terminal,  crescent -shaped;  lower  jaw  with  a  series  of  strong  inei.«^>rs  in 
front;  ui)per  jaw  with  a  narrow  band  of  teeth,  those  of  the  anterior 
series  larger;  no  teeth  on  vomer  or  i)alatines;  gills  ,*^;  gill-niemhraiics 
l)roa<lly  united  under  the  throat,  not  attached  to  the  isthmus;  suckinj:- 
disk  large,  the  posterior  ixution  without  anterior  free  margin.  SiKH-ics 
numerous,  all  American;  mostly  tropical.     (Oohim;  Esox.) 

a.  Anal  fin  of  10  to  i:J  rays,  ahont  as  long  as  dorsal.     {Caularchuk^  Gill.) 
h.  lnci>ors  of  lower  law  entire. 

*Gill.  IVoc.  Acad.  Nat.  Sci.  Phila.  1802,  XV):  typo  UpadogMtcr  rcUculatuM  Gri 
(xavXo'.y  stem;  ctpx^^)  ttuwa*,  i.  «.,  au»^  "»"'»^-rayedO 
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1146.  G.  reticulatus  (Grd.)  J.  &  G. 

Light  olive,  everywhere  reticulated  with  brownish  orange;  middle  of 
upper  lip  black;  a  light  bar  between  eyes  and  across  cheeks;  vertical 
lius  dusky;  caudal  with  two  faint  brownish  bars  near  its  base.  Head 
nearly  as  broad  as  long;  mouth  wide,  its  width  more  than  half  length 
of  head;  outer  teeth  of  upper  jaw  rather  strong,  close-set,  vertical,  con- 
ical, or  slightly  compressed,  a  narrow  band  of  small,  conical  teeth  be- 
hind  them;  lower  jaw  with  larger  teeth,  C  or  8  of  the  anterior  broad, 
iucisorlike,  with  entire  edges,  placed  nearly  horizontally;  lateral  and 
X>08terior  teeth  small,  as  in  upper  jaw;  distance  from  vent  to  cjiudal 
23  in  lepgth  of  body;  sucking-disk  as  broad  as  long,  3 J  in  length. 
Head  2| ;  depth  GJ.  D.  13 ;  A.  12 ;  V.  I,  4.  L.  C  inches.  Puget 
Sound  to  Monterey;  very  abundant  in  rock-pools. 

{I^padotjasUr  reticulatus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  155:  Lepadogasttr 
mirandricus  {jr({,  U.  S.  Pac.  R.  R.  Surv.  Fish,  x,  130:  Gobiesax  mwandrivuv  Giiuther,  iii, 

ror>.) 

1147.  G.  strnmosas  Cope. 

Bluish  plumbeous,  fins  blackish.  Head  extremely  wide,  its  width  2f 
in  total  length;  this  width  partly  produced  by  a  large  fleshy  mass  ex- 
tending ir(nn  end  of  maxillary  to  end  of  interopercle;  eye  small;  profile 
of  hea<l  descending  abruptly  from  posterior  line  of  orbits.  Sa])erior 
<lental  series  12  on  each  side,  externally,  but  the  three  median  teeth 
conceal  some  series  of  which  the  second  three  external  teeth  are  a 
continuation;  inferior  teeth,  11  on  each  side;  four  median  incisors  hor- 
izontal and  subequal;  no  marked  canine.  D.  11;  A.  10;  C.  16;  P.  21. 
{Cope,)    Hilton  Head,  South  Carolina. 

(Copo,  Proc.  Acad.  Nat.  Sci.  Phila.  1870.  121.) 
hh.  Incisors  of  lower  jaw  tricaapid. 
Il'iS.  G.  rhessodon  Rosa  Smith. 

Dark  olivaceous,  usually  with  three,  broad  yellowish  cross-bands 
above;  the  first  across  interorbital  space  and  cheeks,  the  second,  very 
wide,  across  back  and  front  of  dorsal  fin,  the  third  below  middle  of 
dorsal ;  some  or  all  of  these  sometimes  wanting.  Form  much  as  in 
0.  reticulatus;  distance  from  vent  to  cjiudal  2f  in  length  of  body; 
maxillary  extending  to  below  eye;  incisors  of  lower  jaw  tricuspid,  not 
much  declined,  about  8  in  number;  upper  teeth  essentially  a^s  in  0. 
reticulatus.  Dorsal  a  little  longer  than  anal,  coterminous  with  it. 
Head  3^;  depth  OJ.  D.  11;  A.  10.  L.  2J  inches.  San  Diego  to  the 
Oulf  of  California;  locally  abundant. 

(Rosa  Smith,  Proc.  U.  8.  Nat.  Mot.  IbSl,  140.) 
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Family  CXII.— BATRACHID^.* 

{The  Toa^'flshes.) 

Body  generally  robust,  depressed    anteriorly,  compressed  behind: 
head  large,  depressed,  its  muciferous  channels  well  developed;  month 
very  large,  the  teeth  generally  strong;  premaxillaries  protractile;  gills 
3,  a  slit  behind  the  last;  pseudobrauehiie  none;  gill-openings  restrictnl 
to  the  sides,  the  membranes  broadly  united  to  the  isthmus;  bmucbios 
tegals  mostly  0;  gill-rakers  present,  moderate;  suborbital  without  bony 
stay;  post- temporal  bone  simple,  undivideil;  scales  small,  cycloid,  or 
wanting.     Dorsal  tins  2,  the  first  of  two  or  three  low,  stout  spines; 
soft  dorsal  very  long;   anal  fiu  similar,  but  shorter;  ventrals  ratbpr 
large,  jugu'ar,  I,  2  or  I,  3;  pectorals  very  broad,  the  rays  braocbed; 
pyloric  cceca  none;  tail  diphycercal,  the  caudal  fin  distinct>,  ronndeil. 
('amivorous  coa^st  fishes,  mostly  of  the  warm  seas;  the  young  of  some 
or  all  the  species  fasten  themselves  to  rocks  by  means  of  an  adhesive 
ventral  disk,  which  soon  disappears.    Genera  5;  species  about  12. 

(Batrackido!  GUnther,  iii,  1G6-177.) 

a.  Body  naked. 

h.  Lat^nil  line  obsolete;  dorsnJ  spiues  3 BATRACnrs,  W. 

66.  Lateral  lines  several,  each  fonne<l  of  shining    bodies  inibedde<l   in  the  skin, 
accompanied  by  pores  and  minute  cirri;  no  axillary  foramen;  dorsal  spines :i. 

POIllCHTIlYS,  'MXK 

398.— BATRACHIJS  Bloch  &  Schneider. 
(Klein;  Hloch  «fc  Schneider,  Syst.  Ichth.  1801,  42:  typo  Oadus  tau  L.) 

Body  comparatively  short  and  robust,  scaleless;  head  lar;re.  <b» 
pressed;  jaws,  vomer,  and  pahitines  each  with  a  single  series  of  stn>n;r 
blunt  teeth;  mandible  with  an  additional  external  series  at  symphysis: 
teeth  of  ni)per  jaw  small;  dentary  bones  fonninpf  an  acute  angle  at 
sympbysis;  lips  fleshy;  upper  angle  of  opercle  with  2  diverging  spines, 
more  or  less  concealed  in  tbe  skin;  spinous  dorsal  of  3  stout  sbort 
spines,  tbe  second  the  longest;  no  lateral  line  nor  conspicuous  pores: 
young  with  series  of  small  tufted  cirri  on  back  and  sides;  branchioste- 
gals  (>;  vertebra*  12  +  22.     (/3raroa;^r>^,  a  fiog.) 

a.  Axil  of  p<*ctoral  with  a  lar<]jc  foramen. 

1 149.  B«  tau  (Linn.)  Cnv.  &  Val. — Toad- fish;  Oyntcr-finh ;  Sarpo, 

Dusky  olive,  with  black  markings  confluent  on  the  sides  and  tonuiu^ 
irregular,  indistinct  bars;  belly  and  under  side  of  head  lighter;  lin.s 


•  Family  **  114"  of  the  key  on  page  80. 


112.    BATRACHID.E — PORTCHTHYS.  751 

T^ith  black  bars,  those  on  dorsal  aud  anal  oblique.  Teeth  in  mandible 
small  anteriorly,  regularly  increasing  in  size  backwards;  those  on  vomei* 
promineut;  a  broad  flap  above  orbit;  tip  of  niiixillary  and  lower  side  of 
mandible  with  conspicuous  cirri;  a  series  of  smaller  cirri  along  margin 
of  pceopercle;  subopercle  ending  in  a  long,  sharp  spine;  orbit  about 
equalling  interorbital  width  or  length  of  snout;  pectoral  with  a  large 
fommen  in  the  axil.  Head  2§;  depth  ^.  D.  111-27;  A.  24.  Massa- 
chusetts to  the  West  Indies;  very  abundant. 

{Gadus  tau  Linn.  iSyst.  Nat.;  Giinther,  iii,  167.) 

Subsp.  pardns  Goode  &  Beau. 

Very  pale  yellowish-brown,  thickly  covered  with  round  spots  of  dark 
brown;  those  on  head  smaller;  belly  with  numerous  spots,  the  largest 
as  hirge  as  eye;  back  with  many  oblong  blotches,  besides  small  round 
spots:  tins  blotched  aud  banded;  otherwise  as  in  B.  tau,  Pensacola, 
Fla. 

(Goodo  &  Bean,  Proc.  U.  8.  Nat.  Mas.  1879,  336.) 

899.— POBICHTHYS  Girard. 

(Girard,  Proc.  Acad.  Nat.  8ci.  Phila.  1854,  141:  type  Porichthya  notatiu  Grd.  =  Bafrn- 
chu8  porosiMtmus  C.  &.  V.) 

Body  rather  elongate;  head  not  very  broad,  depressed,  the  lower  jaw 
projecting;  skin  naked,  with  several  series  of  mucous  pores;  mouth 
wide,  with  conical  teeth  in  the  jaws,  and  a  canine  tooth  on  each  side  of 
the  vomer;  opercle  with  a  single  spine;  first  dorsal  with  2  very  small, 
stout  spines;  pectoral  broad,  without  foramen  in  the  axil;  branchioste- 
gals  0;  air  bladder  divided  into  two  lateral  parts;  vertebrae  11+31. 
^r#Y>or,  pore;  i'/^o^,  fish;  in  allusion  to  the  extraordinary  development 
of  the  mucous  system.) 

1150.  P.  porosSssiDnUA  (Cuv.  «&  Val.)  Giiuthor. — Midahipman. 

Olive  brown  above,  with  cojipery  reflections,  the  bell^'  brai^sy-yellow ; 
sides  with  irregular  broad  vertical  cross-blotches,  most  distinct  in  the 
young;  dorsal  grjiyish,  with  oblique  dark  bars;  vertical  fins  sometimes 
margined  with  black;  pores  of  lateral  lines  bead-like,  shining  silvery; 
a  white  space  below  eye,  with  a  black  crescent  below  it.  Head  nar- 
rowed forwards;  opercle  developed  as  a  strong  spine;  maxillary  reach- 
ing beyond  orbit;  lower  jaw  with  a  single  row  of  about  10  large,  re- 
curved teeth,  behind  which  is  a  patch  of  small  teeth;  sides  of  jaw  with 
a  single  series  of  ciinines  similar  to  those  in  front,  but  larger;  upper 
jaw  with  an  irregular  series  of  small  teeth;   palatines  with  a  single 
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series  of  conical  teeth;  2  large  cnrved  canines  on  vomer;  head  vitb 
several  rows  of  fringed  pores:  one  row  along  lower  line  of  oporcle  and 
subopercle;  another  along  upper  etlge  of  cheeks,  this  branching  behiml 
and  below  the  orbit,  one  branch  running  Ibrwards  below  the  orbit  and 
around  the  snout,  the  other  vertically  downwards  behind  the  maxillar}*; 
a  series  of  fringes  behind  the  lower  lip;  behind  this  a  series  of  jwres 
without  fringes;  a  short  straight  series  of  pores  on  each  side  of  vertex; 
a  row  of  pores  along  the  base  of  the  dorsal  fin,  curving  at  front  of  dor- 
sal, and  terminating  at  upper  angle  of  opercle;  a  row  below  this,  not 
reaching  base  of  pectoral ;  a  third  row  does  not  reach  the  base  of  cau- 
<lal,  and  is  anteriorly  strongly  curved  upwards  to  base  of  pectoral;  2 
concentric  series  on  the  abdomen,  the  outer  extending  forwards  be- 
tween bases  of  ventrals.     The  so-called  '* shining  pores*'  on  the  sides 
are  not  pores,  but  bright  round  pieces  of  shiny  membrane,  showing 
through  a  translucent  skin;  each  of  the  spots  has  above  it  a  pair  of 
fringed  flaps  with  a  small  pore  between  them;  the  rows  of  flaps  along 
bases  of  doi*sal   and  anal   fins  are  without  shining  spotis.     VentralK 
reaching  bases  of  iiectorals,  which  reach  to  opposite   the  sixth  aual 
ray;  caudal  not  half  length  of  head;    peritoneum  black.     Head  3S; 
dei)th  G.     D.  lI-iT;  A.  33;  V.  I,  2;  P.  18.    L.  15  inches.     Pacific  coast; 
very  abundant  from  Lower  California  to  Paget  Sound ;  occasionally 
southward  to  Panama;   also  in  the  West  Indies  and  on  the  coast  of 
Brazil. 

(liatrachus  porosifisimua  C.  «t  V.  xii,  501:  Porichthya  nolatui*  Girnnl,  Proc.  Aoail.  N;it, 
.Sci.  Phila.  1854,  141,  and  in  U.  S.  Puo.  K.  K.  8urv.  Fish.  134;  Gnntht-r,  iii,  176.) 

Family  CXIII.-LEPTOSCOPID^. 

• 

Boil3"  oblong,  low,  comi)ressed  posteiiorly,  covered  with  moderate 
cycloid,  imbrir-ated  scales;  lateral  line  comjilete,  anteriorly  runninp^ 
along  side  of  back,  posteriorly  median ;  hcjid  oblong,  nearly  plane 
above;  eyes  small,  sui)erior,  well  forwaid;  suborbital  bones  enlarge<l, 
but  without  "stay";  nostrils  double;  opercle  fringed;  mouth  nearly 
vertical;  premaxillaries  protractile,  not  forming  the  entire  edge  of  the 
upi>er  jaw;  lips  fringed;  gill-oi)enings  very  broad,  the  membranes  sep- 
arate and  free  from  the  isthmus;  psendobranchiie  pres<Mit  or  absent. 
Dorsal  fin  very  long,  undivided,  several  of  the  anterior  rays  spinous; 
anal  very  long,  commencing  close  behind  the  vent,  which  is  near  the 
breast;  caudal  di|>hycercal,  free  from  dorsal  and  anal;  pectorals  vari- 
able, the  base  procurrent;  ventrals  jugular,  I,  3  or  1, 5;  vertebne  nmre 
than  10  +  14;  pyloric  coeca  none.    Genera  about  5;  species  abont  10; 
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inhabiting  the  tropical  seas.  This  group  or  family  is  most  nearly  re- 
lated to  the  UranoscopidWy  but  some  of  the  species  show  Blenniaid 
traits. 

(LepiOBCopoidas  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1862,  503-506.) 

a.  Ventral  rays  I,  3;  pectoral  rays  simple.    {Dactylo8copin(e,) 
h,  Pseadobranchi®  none;  head  cuboid;  dorsal  commencing  at  the  nape. 

Dacttloscopus,  400. 

400.— DACTTLOSGOPIJS  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132:  type  Daciylo9copua  iridiffitatu$  GilL) 

Body  moderately  elongate,  covered  with  rather  large,  cycloid  scales; 
heoAl  cuboid,  oblong  and  nearly  flat  above;  eyes  small;  interorbital 
space  broad;  mouth  nearly  vertical;  lower  jaw  not  dilated  beneath  nor 
emarginate  in  front,  without  barbels;  no  intralabial  filament;  teetU 
villiform,  on  jaws  only;  pseudobranchiae  obsolete.  Dorsal  commencing 
at  the  nape,  with  10-12  spines;  ventral  rays  I,  3.  (daxTuXo^^  finger; 
^o9ro?,  short  for  Urafioseoptis.) 

1151.  D.  tridlffltatns  Gill. 

Whitish;  head  with  coarse  wavy  darker  lines;  fins  immaculate. 
Body  slender,  much  compressed  posteriorly ;  opercular  fringe  of  15 
separate  filaments.  Distance-from  snout  to  dorsal  5  in  total  length  of 
body.  Head  5  (in  total);  depth  7.  D.  XII,  28;  A.  II,  32;  P.  13;  V.  I, 
3 ;  scales  11  +  4  +  30  =  45.    West  Indies,  north  to  Key  West.    ( Gill.) 

(GiU,  Proc.  Acad.  Nat.  Sci.  Phila.  1859, 132, 1861,264,  and  1862,505;  Gliather,  iii,279.) 

Family  CXIV.— BLENNIID^.* 

{The  Blennies.) 

Body  oblong  or  variously  elongate,  usually  compressed;  naked,,  or 
covered  with  usually  cycloid  scales;  teeth  usually  well  developed;,  subr 
orbital  ring  not  articulated  with  the  prcopercle;  dorsal  fin  long^  contin- 
uous, or  divided  into  two  or  three  fins,  the  anterior  portion  and  some- 
times the  whole  fin  composed  of  spines,  which  are  stiff  or  flexible;  anal 
fin  long,  usually  with  one  or  two  small  spines;  ventrals  jugular,  few- 
rayed,  or  wanting;  caudal  fin  present,  rounded;  tail  diphycercaL;.  air- 
bladder  usually  wanting;  pseudobranchi(e  present ;  gills  4,.a  slit  behind 
the  fourth ;  vertebrae  numerous.    Genera  about  50 ;  species  nearly  300. 
As  here  understood,  a  large  and  varied  family,  chiefly  of  small. carniv- 
orous fishes,  inhabiting  rock-pools  anU  sea  bottoms  Bear  the  shore. 
Some  of  them  are  found  in  the  fresh-water  lakes  of  Italy.    Many  of 

*Inolodiug  families  112  BUnnida  and  113  Anarrhichadidw  of.  the  key  aa.pagea  ^ 
and  81. 

Bull.  Nat.  Mus.  ^o.  16 48 
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tliem  (Clinince)  are  ovovi\iparou8.  Professor  Gill  divides  this  gnrnp 
iuto  several  families  (AnarrhichadidWy  BtenniidcPy  Gebedicktkjfidaj  X^i- 
diontidcBj  Stichmdcey  and  GryptacanthidoBy  bat  the  second,  third,  fooith, 
and  fifth  of  these  groups  at  least  are  very  closely  allied.  Genera  about 
40;  species  about  250. 

{Blmniidai  pt.  GQnther,  iii,  206-294.) 

*  Molar  teeth  none. 

a.  Teetl^  long  and  slender,  cnrved,  hook-Hke  or  comb-like;  in  front  of  jaws  only; 

body  naked;  dorsal  with  many  soft  rsys; 
Tentral    fins    well  developed.      Species 
carnivorous,  oriparons,  chiefly  tropicsL 
{Blenniina,) 
h.  Anterior  teeth  oanine-like,  nneqnal;  some  of  the  teeth  movable;  otheri  mgit- 

larly  bent;  gill-membranes  free  from  isth- 

mns OPHiOBLEinnns,  40L 

hb.  Anterior  teeth  comb-like,  eqaal ;  teeth  all  fixed. 
0.  Gill-membranes  broadly  united  to  the  isthmus,  the  gill-openings  restricted  to 

the  sides. 

d.  Month  large,  the  head  rather  pointed;  no  canines Chasmodks,  Ktt. 

dd.  Month  small;  the  head  decurved  in  profile. 

e.  Canine  teeth  none Isesthss,  401 

ee.  Canine  teeth  present  in  one  or  both  jaws  posteriorly. 

Htpleurochilus,  404. 
00,  Qill-membranes  free  frtim  the  isthmus,  or  at  least  forming  a  fold  across  it; 

'^  posterior  canines  present . .  Blkkniub,  406. 

aa.  Teeth  conic,  not  comb-like. 
/.  Body  scaly. 

g.  Lateral  line  present  (or  more  or  less  obsolete),  single,  high  in  front, 

abruptly  curved  above  pect<»ra]s,  txrcom- 
ing  median  {losteriorly ;  dorsal  fin  with 
one  or  more  soft  rays;  gill-membranes 
free  from  isthmus;  ventruls  well  devel- 
oped. Species  carnivorous,  ovovivipa- 
rou8,  chiefly  tropical.  (Clininat.) 
Ji,  Soft  dorsal  of  numerous  rays ;  scales  small. 
i.  Maxillary  greatly  developed,  reaching  far  beyond  eye ;   teeth  on 

vomer  and  palatines Neocuncs,  406. 

a.  Maxillary  moderate. 

j.  Air-bladder  obsolete ;  caudal  fin  rounded Cunts,  407. 

9).  'Air-bladder  large;  caudal  forked;  teeth  on  palatines. 

HETER08TICHCB,  408. 

Kh,  Soft  dorsal  of  a  single  rny;   scales  rather  large;   a  notch  behind 

third  spine  of  dorsaL 

Cremxobates,  409. 
gg.  Lateral  line,  if  present,  straight,  concurrent  with  the  back ;  some- 
times branched  or  duplicated. 
h.  Month  horizontal  or  nearly  so. 
L  Gill-openings  not  continued  forwanl  below,  the  membrsnM 

broadly  united,  free  from  isthmus  or  not; 
ventral  fins  very  small  or  wanting.  Spe- 
cies carnivorous  or  herbivorous;  oripa- 
lons  (T)  Arctic  or  snbaiotio.  (JGjp>M<» 
rimm,) 
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m.  Dorsal  fin  of  spines  only. 
«.  Lateral  line  none. 
0.  Gill-membranes  free  from  the  isthmns ;  no  pyloric  coBca. 
p.  Anal  spine  none;  ventrals  I,  3;  top  of  head  \vitli 

tentacles Chirolophus,  410. 

pp.  Anal  fin  with  2  small  spines;  ventral   fins  rudi- 
mentary   MURJENOIDES,  411. 

ppp.  Anal  fin  with  a  large  spine  in  a  Hheath;  ventrals 

wanting Apodichthys,  412. 

00,  Oill-membraues  joined  to  the  isthmas;   no  ventral 

fins;  no  anal  spines;  pyloric  coeca. 

Anoplarchus,  413. 
fill.  Lateral  lines  several:    pyloric  coeca    present;    gill- 

mombranes  free  from  isthmus;  ventrals 
none ;  anal  spines  small. 

XiPHISTERy  414. 

mm.  Dorsal  fin  with  its  posterior  half  composed  of  soft  rays ; 

gill-membranes  broadly  united,  free  from 
isthmus;  ventrals  wanting;  lateral  line 
single,  bigh;  pyloric  coeca  present 

Cebedichthts,  415. 
U.  Gill-openings  prolonged  forward  below,  separated  by  a  nar- 
row isthmus ;  pectorals  nearly  as  long  as 
head;   ventrals  well  developed.     Ovipa- 
rous, herbivorous.    Arctic.    {SiiohcBiniB,) 
q.  Lateral  line  present, 
r.  Lateral  line  forked  or  duplicated. 

EUMBSOORAMMUB,  416. 

rr.  Lateral  line  simple,  median... SncH^us,  417. 
rrr.  Lateral  line  simple,  dorsal. 

KOTOORAMMU9,  418. 

qq.  Lateral  line  obsolete. 

8.  Teeth  on  vomer  or  palatines. Lumpenus,  419. 

88,  Teeth  on  jaws  only Leptoblennius,  420. 

kk.  Month  nearly  vertical ;  gill-membranes  attached  to  the  isth- 
mus; scales  small;  lateral  line  obsolete; 
no  ventrals;  dorsal  of  spines  only.    {Cryp- 

tacanthodincs) Delolkpis,  421. 

/f.  Body  naked;  dorsal  fins  of  spines  only;  ventrals  obsolete. 

t.  Gill- membranes  joined  to  the  isthmns;  lat- 
eral line  obsolete ;  pyloric  codca  present ; 
mouth  nearly  vertical;  teeth  strong,  on 
jaws,  vomer,  and  palatines. 

Cryptacanthodes,  422. 

Molar  teeth  strong,  on  vomer,  palatines,  and  sides  of  lower  jaw;  dorsal  of  flex- 
ible spines  only;  scales  minnte;  gill-mem- 
branes joined  to  the  isthmns;  no  ventral 
fins;  air-bla<lder  present;  no  lateral  line. 
(  Anarrkichadinw, ) 

u,  Candal   fin  distinct;    body  moderately 
elongate An'arrhichas,  423. 

uu.  Caudal  fin  confluent  with  dorsal  and 
anal ;  body  eel-shaped. 

AnarrhichtutSi  424. 
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401.-OPHIOBLE1V1VIFS  GilL 

(Blennophis  Valenciennes;  preoccapied.) 
(GUI,  Proc.  Acod/Nat.  Sci.  Phlla.  1860,  103:  type  Blennophi$  wMii  YaL) 

Body  moderately  elongate,  strongly  compressed,  scaleless;  snoot 
short,  high,  abruptly  decurved  anteriorly;  symphysis  of  lower  jaw 
with  4  hooked  canines,  the  outer  strongest  and  bent  backward,  almost 
forming  a  right  angle;  sides  of  lower  jaw  with  2  or  3  still  larger  canines, 
the  hindmost  very  large  and  bent  backward;  apx>er  jaw  with  4  slender 
canines  in  front,  followed  by  a  long  row  of  shorter,  slender,  movaUe 
teeth,  which  are  set  close  together;  nasal  tentacle  digitate;  a  low  simple 
tentacle  above  eye;  gill-openings  wide.  Dorsal  fin  long,  the  spinet 
slender,  separated  by  a  slight  notch  from  the  soft  rays;  caudal  Innate, 
free  from  dorsal  and  anal ;  ventrals  moderate,  I,  2 ;  pectorals  large. 
(J^e?,  snake;  Blennius.) 

1159.  O.  webbi  (Val.)  J.  &  G. 

Dark  golden-brown,  sometimes  with  a  broad  cross-band  of  dosky 
violet  on  back  and  dorsal  fin;  caudal  with  2  dark- longitudinal  stripes; 
dorsal  and  anal  purplish  or  orange;  an  intense,  round,  dark,  ooellated 
spot  behind  eye.    Head  much  compressed;  eye  3|  in  head;  snout  I}. 

Dorsal  beginning  above  gill-opening,  ending  just  before  caudal ;  its  soft 
rays  somewhat  hi»?her  than  the  spines,  the  highest  spine  1}  in  hea<l: 
caudal  and  pectorals  each  about  as  long  as  head;  ventrals  IJ  in  head. 
Head  4;  depth  ^.  D.  XI-22;  A.  II,  23;  V.  I,  2;  P.  15.  "Western 
coast  of  Southern  California"  to  Mazatlan,  Barbadoes,  and  Canary 
Islands.     ( Steinda  chner.) 

(Blennophis  webbii  ValencicDnea;  Webb  &  Bert  helot,  lies  Canar.  Poiw.  60:  BUnno- 
phin  webbi  Giintlier,  iii,  259;  Steiudachuer,  Ichth.  Beitriige,  viii,  41,  1879.) 

403.— CHAS.^ODES  Ciiyier  <&  ValencieDnes. 

(Cuv.  &  Val.  Hist.  Xat.  Poiss.  xi,  295,  l^^Jfi:  type  Blennius  bosquianus  Lac.) 

Body  oblong,  compressed,  naked;  bead  triangular  in  profile,  the 
snout  somewhat  pointed;  mouth  large,  with  lateral  deft,  the  maxillary 
usually  extending  to  beyond  eye;  premaxillaries  not  protractile:  teeth 
in  a  single  series,  long  and  slender,  comb-like,  confined  to  the  front  of 
each  jaw;  no  canines;  cirri  very  small  or  wanting;  gill-openings  v<»ry 
small,  their  lower  edge  above  the  middle  of  the  base  of  the  pectorals; 
lateral  line  incomplete.  Fins  as  in  Blennius,  American,  {j^einu^i^j 
yawning.)     (See  Addenda.) 

1153.  €•  bosQUianus  (Lac.)  Cuv.  &.  Val. 

Color  (in  i )  olive  green,  with  about  nine  horizontal  narrow  blue  liiMi 
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tbesc  HOincwIiat  iriegalar  ami  iiiWmipted,  converging  backwards;  op- 
arcalar  membrane  ami  a  broad  tttripo  tliraiigh  middle  of  spinous  dorsal 
leep  oritngc-.v»llou' ;  auul  fin  <birk,  Ihe  ra.v4  witli  wliito  irmuibrauaceous 
dps;  ¥  dark  obvti  grcvn,  reticulated  witU  imrruw  p»le  greea  Hues,  and 
iriUi  aevei'al  broad  darif  bars,  whicli  ai-e  more  disttoet  posteriorly;  ver- 
1  fiuH  similarly  miirked ;  Lead  liiiely  dotted  wltb  Idauk ;  a.  dusky  spol 
t  bate  of  caudal  in  both  sexe^.  Orbital  t«uta>cle  very  minute  or  want- 
i|{}  mamillary  exteodiug  to  ratbor  beyond  eye;  iuterovular  space  very 
,  not  concave.  Dorsiil  fin  not  eniarginate,  llie  spines  slender. 
tonal  joined  to  base  uf  caudal;  anal  free.  Ilcad  3J:  deptb  S^,  D. 
Slf  19;  A.  20.  New  York  to  Fiorida;  chiefly  southward. 
(Si*fi»iu«  6rMH/u;ai»u  Lftc,  HJM.  NauPi>iiM.ii,  4i«,  I^OO(e);  Uilnllior,  iii,-i2»:  PhelU 
^■28U,  18^4  C  ^  J ;  Clia>modi-»  iroiwn- 

■a-l.  C.  quadrimsi-ialns  (Wood)  C.  &  V. 

Body  nitli  i  distinct  In-ovvuish  bandt<,  u  tlfth  broader  and  less  marked 
□  (he  neck;  Tuiir  round  yellowiiili  spots  along  hose  of  anal;  head 
potted  wilb  blackJNti.  Lower  jiiw  slightly  longer  than  the  upper. 
torsal  fin  free  from  the  caudal;  anal  fin  highest  anteriorly.  T>.  27;  A. 
5.  ( Wood.)  Habitat  uncertain,  probably  South  Atlantic  coast  of  the 
Tnited  SlateH. 

(PAelm  qwidri/aieialM  Woml,  Joiiru.  Atml.  Snl.  8ci,  Pliila.  iv,  382,  IBiM;  OUutber, 

403.— ISESTIIES  Jonliin  &  GUberC. 
lui.miv.:  typa  Blenniui  !ivnlili»  tiiraril,}   - 

Tbiij  gcn>is  dilTcrs  from  Btenniiui  in  the  absence  of  canine  teeth  and 
\  the  restriction  of  the  gill-oiraniugs  to  the  sides,  the  gitl-membranes 
slag  IVilly  united  to  the  isthmus  as  far  as  the  base  of  the  pectorals. 
liA  known  species  are  American,  {ia'i^,  equal;  oiUm,  to  eat;  in  allu- 
OD  tit  the  uniformity  of  the  teeth.)     (See  Addenda.) 

1139.  I.  ((«>nliliH(OriI.)  J- A  O. 

OlivtK'tHjuH,  body  and  tins  marbled  and  spotted  witli  darker;  anal 
Mdo-vdged;  a  blue  spot  on  the  dorsal  in  front;  males  with  golden 
ttiipes  on  lower  parts  of  bend.  Gillopeuings  extending  downward  to 
Dwer  edge  of  ))ectorals.  Uead  large,  short  and  blunt,  the  profllu  of 
ttt  steep;  supraorbital  ciirns  large,  mulliltd,  as  high  as  eye;  inter- 
irbllal  «pueo  convex,  less  than  half  width  of  orbit;  no  canines.  Dorsal 
I  not  omarginate,  free  from  caudal,  its  spines  stiff,  lower  than  soft 
Mfa,  2^  In  heiul;  pectomlg  renchiag  anal;  ventrols  half  way  to  wut; 
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lateral  liue  present  anteriorly,  ending  above  anal.  Head  3};  depth  4. 
D.  XII,  19;  A.  21 ;  P.  14.  L.  5  inches.  Coast  of  Oalifomia,  from  Point 
Concepcion  southward. 

(Blennius  gentilis  Girard,  Proc.  Acad.  Nnt.  Sci.  Phila.  1854,  149:  BlemM  faWk 
GUnther,  iii,  217:  Blennius  gentilis  Steindachner,  Ichth.  Beitriige,  v,  150, 1870.) 

1150.  I.  punctatus  (Wood)  J.  &  G. 

Light  oliva<;eoiis,  with  darker  reticulations,  forming  ill-defined  ver- 
tical bars;  head  with  very  distinct  black  dots;  a  series  of  black  dots 
on  each  side  of  lateral  line;  dorsal  with  a  black  blotch  in  front  and 
with  the  lateral  bars  extending  on  it;  anal  fin  blackish,  the  rays  tipped 
with  white;  caudal  barred.  Body  rather  deep;  head  large,  obtcae; 
interorbital  space  concave,  half  the  diameter  of  orbit;  orbital  diriu 
as  long  as  dorsal  spines,  bifid  at  tip,  branched  below;  a  minute  nattl 
cirrus;  no  canines;  gill -openings  extending  to  about  lower  foortU  of 
base  of  pectoral,  thus  narrower  than  in  J.  gentilis.  Dorsal  fin  high, 
little  notched,  the  soft  part  highest,  the  spines  stiff,  2%  iu  head.  Hetd 
3f ;  depth  3  J.    D.  XII,  15;  A.  19.    Coast  of  North  and  South  Carolina. 

(Blennius punciatu9  Wood,  Journ.  Acad.  Nat.  Sci.  Phila.  iv,  278, 1825:  Bltnwiiupnt' 
iatus  Giiuther,  iii,  228:  1  Blennius  hentz  Le  Sueur,  Jonm.  Acad.  Nat.  Sci.  Phila.  iv,  363^ 
1825:  1  Hypsohlennius  hentzi  Gill,  Cat.  Fish.  East  Coast  N.  Amer.  1861,  Moaim  mudm,) 

404.— UYPLEIJROCIIILIJS  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1831,  168:  type  Blennius  muWfiUs  Grd.) 

This  genus  differs  frora  Blennim  in  the  restriction  of  the  gill-o|)enings 
to  the  sides,  the  gill  membranes  being  broadly  and  fully  joined  to  the 
isthmus.  (t>,  upsiloii;  -hupuv^  side;  ;^£?^'>c,  lip;  the  allusion  not  evi- 
dent.) 

1157.  If.  muUifllis  (Gnl.)  Gill. 

Dusky  brown,  back  and  vertical  fins  with  roundish  ft|>ot8,  most  con- 
spicuous in  the  young.  Head  short,  the  profile  bluntly  decurved;  max- 
illary reaching  to  below  middle  of  eye;  four  canine  teeth,  those  in  the 
lower  jaw  larger  than  those  in  upper;  supraocular  cirri  very  high,  each 
with  four  smaller  ones  at  base.  Dorsal  fin  not  eraarginate,  the  soft  rays 
rather  higher  than  the  slender  flexible  spines;  membrane  of  last  ray 
almost  reaching  base  of  caudal;  origin  of  anal  in  advance  of  that  of 
soft  dorsal;  pectorals  broad,  reaching  beyond  front  of  anal;  ventrals 
long,  nearly  reaching  vent.  Head  SJ;  depth  about  same.  D.  Xlllf 
14;  A.  II,  18;  V.  I,  3.    Coast  of  Texas.    (Grd.) 

( Blennius  muUifilis  Girard,  U.  8.  Mex.  Bound.  Surv.  1859,  27,  pi.  xii,  f.  6:  Btmndas 
mnliifilis  Giinther,  iii,  5G2;  Gill,  Proc.  Acad.  Nat.  8cL  PhUa.  18GL,  168.) 
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1158.  H.  ireminatus  (Wood)  J.  &  G. 

Olive  brown,  faintly  barred  with  darker;  sides  plain  (in  our  speci- 
mens), or  with  "several  pairs  of  spots  of  a  reddish-brown  color,  ar- 
ranged pretty  regularly  in  a  double  row"  (Wood)]  vertical  fins  edged 
with  darker,  especially  the  anal;  dorsal  black  in  front.  Head  not  very 
blunt,  the  anterior  profile  straight,  oblique;  orbital  cirrus  not  large, 
shorter  than  eye,  branched  at  tip;  interorbital  space  concave,  not  half 
diameter  of  eye;  a  slight  transverse  groove  behind  eye;  canines  in  both 
jaws  very  strong,  hooked  backwards,  the  lower  considerably  stronger 
than  upper;  gill-openings  extending  downward  to  opposite  or  slightly 
below  lower  edge  of  pectoral.  Dorsal  fin  not  emarginate,  the  spines 
dender,  but  rather  stifi',  lower  than  the  soft  rays;  pectorals  shortish, 
Teiitrals  rather  long.  Head  3^ ;  depth  4.  D.  XI,  15 ;  A.  18.  L.  2^ 
inches.  South  Atlantic  coast  of  the  United  States;  abundant  in  empty 
diells  and  clusters  of  tunicates. 

{Blennitu  geminatu8  Wood,  Jouru.  Acad.  Nat.  Sci.  Pbila.  iv,  278,  1824:  1Blenniu$ 
ffewunatus  GUnther,  iii,  228.) 

405.— BLEIVIVIIJS  Linnoeus. 
Blennies. 

(Artedi;  Llnnseus,  Syst.  Nat. :  type  BlennUu  ooellaris  L.) 

Body  oblong,  compressed,  naked;  head  short,  the  profile  usually 
bluntly  rounded;  mouth  small,  horizontal,  with  a  single  series  of  long, 
Blender,  curved,  close-set  teeth  in  each  jaw,  besides  which,  in  the  lower 
jaw  at  least,  is  a  fang-like  canine  tooth  on  each  side;  premaxillaries  not 
protractile;  gill-openings  wide,  extending  forward  below,  the  mem- 
branes free  from  the  isthmus,  or  at  least  forming  a  fold  across  it.  Dor- 
sal fin  entire,  or  more  or  less  emarginate,  usually  free  from  caudal,  the 
spines  slender;  x)ectorals  moderate;  veutrals  well  developed,  I,  3;  no 
pyloric  cceca;  lateral  line  developed  anteriorly.  Species  very  numer- 
ous, lurking  under  rocks  and  algae  in  all  warm  seas;  some  species  in 
the  lakes  of  Northern  Italy.  (BlenniuSy  the  ancient  name,  from  pXtwa^ 
slime.) 

a.  Orbital  cirri  present.    {BlenniuB,) 
h.  Both  jaws  with  canine  teeth. 
0.  Dorsal  little  emarginate. 

1 159*  B.  tacoram  Cuv.  &,  Vol. 

Olive  green,  becoming  darker  above,  with  numerous  brown  spots 
on  the  cheeks  and  sides  of  the  body;  below  faintly  leddl 
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cirri  nearly  as  long  as  head,  bifid  above,  and  with  fringes  at  the  ban. 
Dorsal  fin  slightly  cmarginate^  free  from  the  caudal,  the  spines  ratber 
stiff.  Head  very  short  and  deep,  its  profile  nearly  vertical;  both  jaws 
with  very  strong  canines.  Gill-membranes  free  from  isthmus  poste- 
riorly. Head  5  in  total  length.  D.  XI,  17;  A.  18.  Open  ocean,  from 
near  the  Azores ;  said  to  have  been  once  taken  ofi'  the  coast  of  2?ew 
York. 

(Cnvier  &  ValencienueSi  xi,  263;  OUnther,  iii,  217;  Dekay,  New  York  FanDa,  IWl 
149,  pi.  22,  fig.  66,) 

aa.  Orbital  cirri  none.    (Pkolis* .Fleming.) 

1160.  B.  carolinus  (C.  &V.)J,&Q. 

Greenish,  with  4  or  5  irregular  dark  spots  or  shades  along  the  back; 
dorsal  with  a  large  black  spot  in  front;  anal  brown-edged.  Body 
rather  long  and  slender,  more  elongate  than  in  BUnnius  pholiiy  mora 
compressed,  the  head  longer;  maxillary' extending  to  opposite  middle 
of  eye ;  teeth  |f ,  with  strong  canines  in  both  jaws.  Gill-membraues  free 
from  isthmus ;  no  trace  of  tentacles  above  eye.  Dorsal  spines  slender, 
a  little  lower  than  the  soft  rays,  the  fin  little  emarginate;  dorsal  and 
anal  not  joined  to  the  caudal.  D.  XII,  18;  A.  17.  South  Cut>liiiai 
Only  the  original  type  in  the  museum  at  Paris  known;  from  this  the 
present  description  was  taken. 

{PholU  carolinus  Cuv.  &  Val.  xi,  276.) 

408.— NEOCLI!VU$  Girard. 
(Girard,  U.  S.  Pac.  R.  R.  Siirv.  Fish,  x,  114,  1858:  type  Xcoclinus  hlanchardi  Girard.) 

Body  compressed,  rather  elongate,  covered  with  minute  cycloid  8cale.s: 
lateral  line  present,  incomplete,  high  anteriorly;  head  naked,  the  cheeks 
tumid;  upper  jaw  protractile;  maxillary  greatly  produ<!ed  backwanl, 
more  than  two-thirds  length  of  head,  reaching  far  beyond  the  eye; 
both  jaws,  vomer,  and  palatines  with  stout,  unequal,  conical  teeth  iu 
a  single  series,  besides  which,  in  the  front  of  the  jaws,  are  .*^maller 
teetli;  nasal  and  supraocular  region  with  fringed  tentacles;  gill-mem- 
braues broadly  united,  free  from  the  isthmus;  gill-rakei'S  weak.  Dor- 
sal fin  long,  scarcely  emarginate,  its  anterior  two-thirds  eom|>ose<l  of 
slender,  flexible  spines,  which  are  similar  to  the  soft  iiiys,  all  ot  wbioh 
are  simple;  anal  long,  its  rays  all  simple;  ventrals  moderate,  I,  3;  cau- 
dal fin  distinct;  pectorals  rather  broad,  rounded;  no  air-bladder;  do 
pjioric  c(eca.    Pacific  Ocean,    (v^^?,  new;  zxevoc,  Clinus.) 


•  VI 


Fleming,  Brit.  Anim.  207:  type  Blennius  phoUs  L.    (OoA/S,  aneicnt  nanio  of 
fish  which  was  beUeved  to  shelter  itself  in  a  oloud  of  macoua  whioh  it  prodoeed.) 
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1 1«1.  IV.  satlrlcas  Girard. 

Dark  brown,  nearly  uniform;  maxillary  flap  broadly  edged  with 
bright  yellow.  Head  bluntish,  convex  in  profile;  eyes  large,  high  up, 
well  forward,  separate  by  a  rather  narrow  flattish  interorbital  space; 
top  of  head  convex;  cheeks  long;  opercles  short.  Head  larger,  and 
teeth  rather  stronger  than  in  N.  blancliardi;  maxillary  enormously  de- 
veloped, reaching  about  to  gill-opening,  its  length  varying  with  age; 
proNided  at  tip  and  inner  margin  with  a  very  broad  wing-like  flap, 
which  is  joined  to  the  lower  part  of  the  cheek;  this  membrane  is  more 
than  twice  the  diameter  of  the  eye;  below  it  is  another  membrane  con- 
necting this  with  the  lower  jaw;  supraorbital  cirrus  quite  small,  but 
present.  Head  3J;  depth  6;  maxillary  with  flap,  3 J.  D.  43;  A.  29. 
L.  12  inches.    Monterey,  Cal.;  a  rare  and  most  interesting  species. 

(Neo€linu8  eatiricus  Girard,  Proc'Acad.  Nat.  Sci.  1859,  57;  Gttnther,  ii,  260.) 

1169.  IV.  blanchardi  Girard. 

Dark  red  or  plum  color,  with  olive-green  blotches  on  the  side;  belly 
olive,  speckled  with  lighter;  front  of  mouth  red;  fins  colored  like  the 
body;  a  black  spot  ocellated  with  yellow  between  the  first  and  second 
dorsal  spines;  2  light-yellow  spots  at  base  of  caudal;  dorsal  and  cau- 
dal tinged  behind  with  yellow;  anal  and  pectorals  chiefly  vermilion ; 
color  quite  variable,  some  specimens  duller  or  barred.  A  long  cirrus, 
much  longer  than  eye,  above  the  front  of  the  eye;  reddish  at  base,  its 
fringed  tips  bright  yellow;  a  short,  multifid,  nasal  barbel,  and  a  cluster 
of  3  or  4  fringed  barbels  behind  supraocular  cirrus.  Maxillary  two- 
thirds  length  of  head,  6  in  body,  large,  reaching  nearly  to  opposite 
front  of  dorsal;  lateral  line  ending  opposite  the  vent,  only  its  straight 
anterior  portion  being  developed.  Dorsal  spines  one-third  length  of 
head.  Head  4;  depth  5.  D.  XXVI,  17;  A.  30.  Coast  of  California, 
north  to  Monterey. 

(Ghrard,  U.  S.  Pac.  R.  R.  Snrv.  Fish.  1858,  114;  GUnther,  ii,  259.) 

40T.— ClilNlTS  Cuvier. 
(CuTier,  R^goe  Anim.  ii,  1817 :  type  Cliniu  acuminatus  C.  &  V.) 

Body  more  or  less  elongate  and  compressed,  covered  with  small 
or  minute  scales,  which  are  usually  cycloid;  lateral  line  complete, 
abruptly  decurved  behind  the  pectoral;  head  obtuse  or  somewhat 
pointed;  stout,  unequal,  conical  teeth  on  jaws  and  vomer,  and  some- 
times on  palatines;  the  teeth  mostly  in  single  series,  except  in  front; 
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no  conspicuous  posterior  canines;  maxillary  not  produced  backward 
from  angle  of  month;  gill-membranes  united,  free  from  the  isthmus. 
Dorsal  fin  long  and  low,  cliiefly  composed  of  spines;  some  of  the  ante- 
rior spines  often  dififerent  from  the  others,  longer  or  shorter,  and  set 
farther  apart;  anal  fin  low,  with  2  spines;  ventral  fins  jugular, of  1 
spine  and  2  or  3  rays;  caudal  fin  truncate;  branchiostegals  6;  air- 
bladder  and  pyloric  coeca  absent;  viviparous.  Inhabiting  rock-pools 
among  algae,  in  warm  seas.  Our  two  species  are  very  different,  and 
represent  opposite  extremes  in  this  large  and  varied  genus,  (xicw^,  a 
name  of  some  sleepy  fish;  from  xXivr^^  a  bed.) 

a.  Nape  with  a  fringe  of  filaments;  teeth  on  vomer  and  palatines;  scales  modente. 
{Lahrasomus^  Swainson.) 

1 163«  €•  nuchipinnis  Qnoy  &,  Gaimard. 

Keddish  brown,  sometimes  with  vertical  bands ;  a  black  spot  on 
opercle,  which  is  often  edged  with  white;  cheeks  and  fins  reticulate  or 
dotted.  Body  oblong,  rather  robust;  head  naked,  thick,  short,  not  very 
obtuse  anteriorly,  compressed  above;  mouth  rather  large,  the  maxilla- 

* 

ries  not  prolonged  backward,  extending  to  opposite  the  posterior  part 
of  eye,  2}  in  head;  teeth  on  jaws,  vomer,  and  palatines;  front  teeth  of 
jaws  conic,  strong;  eyes  large;  interorbital  space  very  narrow;  each 
side  of  neck  with  a  long  series  of  hair-like  filaments,  nearly  as  long  as 
eye;  orbital  tentacle  short  and  broad,  multitid;  nostrils  with  a  tufted 
barbel;  lower  jaw  slightly  projecting,  its  posterior  teeth  sometimes  re- 
curved; pectorals  a  little  shorter  than  head,  reaching  vent.  Dorsad 
spines  rather  slender,  the  three  anterior  spines  scarcely  shorter  than 
the  others;  all  the  spines  lower  than  the  soft  rays;  dorsal  fin  com- 
mencing near  the  nape,  the  spinous  portion  long;  soft  rays  higher 
than  the  spines;  caudal  small;  pectorals  rather  large;  ventrals  motl- 
erate;  gill-membranes  broadly  united,  free  from  the  isthmus;  lateral 
line  complete,  high  anteriorly,  then  abruptly  deciirved;  membranes 
of  vertical  fins  scaly;  scales  not  very  small,  cycloid.  Head  3J;  depth 
3^.  D.  XVIII,  12;  A.  II,  17;  Lat.  1.  70.  L.  8  inches.  West  Indies; 
occasional  on  our  South  Atlantic  coast. 

{Clinus  nuchipiiinia  Qaoy  &  Gaimard,  Voy.  Urania  Zool.  2r»5:  CJinus  pfcti nifer  Cnr, 
&  Val.  xi,  374:  Lepisoma  cirrhosum  Dekay,  N.  Y.  Fanua,  Fish.  1^42,  41:  CUhmj*  nt/cki- 
pinnis  Giinther,  iii,  262:  Labroeomiu  pectinifer  Gill,  Proc.  Acad.  Nat.  Sci.  Philo.  18130, 
105.) 

'Swainson,  Class.  Fish,  ii,  75,  1839:  typo  Clinus  pectinifer  Cav.  A  VaL  =  C/mw  al- 
oft »ptnnM  J.  &  G.    (Labrus;  6S)nay  body.) 


^^'' 
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)  dorsnl  notched  bebinil  flftb  spJuc 


tan.  Napi>  withnnt  fringn  of  filainenta. 

b,  lleitil  pointed;  on  palatine  t«t^th;  spino 
ar.alcia  iniiiTite.     (Wiftftonrto*  Cooper.) 

I  l«a.  C.  «vide«  J.  &  G.  uom.  np.  qov. 

Udiittl  «olor  of  ailult  tniuRlucent.  reddish  or  orange,  nearly  plain;  a 
large  pollnuid  spot  on  tlie  membrane  behind  third  dorsal  spine,  and 
some  small  ones  behind  it;  pectorals  barred;  young  specimens  vari- 
ously variegated,  with  light  and  dark  shades  of  red,  brown,  and  white, 
the  hue  varying  exceedingly  and  dependent  on  the  surroun<lings ;  a 
dark  spot  usaally  present  behind  gill'0]>ening.  Body  elongate,  com- 
pressed; head  small,  rather  pointed;  mouth  quite  small,  terminal,  the 
maxUlary  about  reaching  pupil,  3J  in  head;  lower  jaw  projecting;  no 
teeth  on  palatines;  posterior  t«eth  not  recurved;  eye  moderate,  shorter 
than  snout,  nearly  C  in  head;  a  small  supraocular  flap,  not  higher  than 
pupil.  First  spiue  of  dorsal  inserted  over  preopercle,  its  length  more 
than  one-third  that  of  head ;  the  second  nearly  equal ;  the  third,  fourth, 
and  fifth  progresaively  shorter;  the  sixth  about  as  long  as  fonrth;  the 
aeventh  longer;  the  rest  nearly  eqna]  to  the  last,  which  is  lower  than 
the  soft  rays;  pectorals  short,  not  reaching  vent;  veutrals  short;  scales 
very  small,  smootli;  head  naked;  no  air-bladder.  Head4J;  depth  4g. 
D.  V,  SXXr,  10;  A.  II,  26.  L.  9  inches.  Coast  of  California,  from 
Monterey  southward;  in  rook-pools;  very  abnndanC. 

(Ugxtdei  {Oibbnimia)  Mtnaiu  Cooper,  Pmc.  Cal.  Acad.  Nat.  Sci.  tii,  109,  1S64:  Blakea 
Oeffaiu  Sr*iii.lacLuer,  lulitU.  BaUtiign,  v,  U«,  ItfTC;  not  CliiiiH  tlfaam  C.  A.  V.) 

408.— ilETEROSTiC HI'S  Girar'l. 

(Qiranl,  rroi\  Aiiuil.  Nat.  Sul.  Pbilu.  1^<54.  143:  tj-pi'  nrlt^n^lwhit  rotlralnt  Grd.) 

Boily  rather  elongate,  compressed,  covered  with  very  small,  smooth 
scales;  head  long  and  low,  tho  snout  conic,  produced,  very  acute;  pre- 
maxillnries  protractile;  niontli  moderate,  terminal;  each  jaw  with  a  row 
of  conical  te^^th,  behind  which  anteriorly  is  a  broad  patch  of  villiforin 
teeth;  vomer  and  palatines  with  villiform  teeth;  gill-rakers  feeble; 
fflll -membranes  broadly  united,  fi-ee  from  the  isthmus;  orbital  cirri 
minntc  or  wanting;  cheeks  scaly.  Dorsal  (in  very  long,  the  jiostorior 
rays  soft,  the  five  anterior  spines  wider  apart  than  the  rest  and  sopa- 
nited  from  tbem  by  a  notch,  the  first  and  second  n|iines  longest,  rather 
,flexible,  the  other  spines  stiff;  caudal  fin  forked;  veutrals  I,  3;   pec- 
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torals  moderate;  lateral  line  simple,  complete,  abniptly  curved  behind 
pectorals;  air-bladder  present,  large.  Size  large.  (frc/joT,  different; 
cTtxo<;,  rank;  in  allusion  to  the  anterior  dorsal  spines.) 

1165.  H.  rostratus  Grd.—Kelp-JUh. 

Translucent  reddish  brown,  varying  to  blackish  or  olive,  with  traces ' 
of  shining  pale  bands  on  the  sides,  and  dark  vertical  bars,  the  hue 
and  pattern  of  color  varying  greatly;  young  si>ecimeD8  most  varie- 
gated ;  a  translucent  spot  behind  third  dorsal  spine.  Body  much  com- 
pressed, deepest  anteriorly;  head  slender,  compressed  and  pointed; 
lower  jaw  projecting,  with  thick  lip;  maxillary  reaching  pupil,  2|  in 
head;  eye  large,  7  in  head;  orbital  cirrus  minute,  usually  entirely  want- 
ing; cheeks  and  upper  edge  of  opercle  with  small  scales,  rest  of  head 
naked;  middle  rays  of  caudal  about  two-thirds  length  of  outer.  Head 
3f ;  depth  3|;  B.  6.  D.  V,  XXXII,  13;  A.  II,  34.  L.  15  inches.  San 
Francisco  to  San  Diego.  The  largest  of  the  BUnnies  which  are  allied 
to  Clintis. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 143;  Girard,  U.  8.  Pac.  R.  R.  Snrv.  Fiab. 
36;  GQuther,  ii,  264,  and  iii,  261.) 

409.— CBEIVIIVOB AXES  GUnther. 
^Auchcnopterus  GUnther,  i)reoccupied.) 
(Giinther,  Proc.  Zool  Soc.  Lond.  1861,  374;  type  Auc-Jienopterus  monophtkalmus  Gthr.) 

Body  moderately  elougate,  compressed,  covered  with  rather  large 
cycloid  scales;  head  shortish,  naked;  cheeks  full;  mouth  moderate, 
with  a  baud  of  couical  teeth  in  the  jaws  and  about  one  series  on  the 
vomer;  none  on  the  palatiues;  gill-membranes  united,  free  from  the 
isthmus;  upper  surface  of  head  with  tentacles.  Dorsal  fin  low,  com- 
posed of  stiff  spines,  with  but  a  single  soft  ray,  which  is  lower  than  the 
spines;  first  three  spines  more  or  less  separated  from  the  others;  anal 
fin  low,  with  two  spines;  ventrals  jugular,  well  develoi>ed;  pectorals 
broad;  lateral  line  complete,  strongly  curved  anteriorly.  Warm  seas. 
This  genus  differs  from  Cristiceps  in  having  but  one  soft  my  in  the 
dorsal  fin,  and  in  the  well-developed  scales.  {xprjfjL'^o^dTr^':^  one  who 
haunts  rocks.) 

o.  Three  anterior  spines  connected  to  the  others  by  membrane. 

1166.  €•  inteirripinnis  Rosa  Smith. 

Color  dark  brown,  variegated  with  different  shades  of  brown  and 
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reddish;  about  5  indistinct  dark  cross-bars;  a  distinct  ocellated  black 
spot  on  posterior  part  of  dorsal  fin;  caudal  fin  translucent,  speckled; 
a  black  bar  at  its  base;  base  of  pectorals  violet,  bordered  witli  black, 
the  rest  of  the  fin  checkered;  ventrals  barred.  Head  stout,  broad, 
conical;  mouth  little  oblique;  eyes  large;  nasal,  supraocular  and  nu- 
chal regions  with  fringed  cirri,  those  at  the  nape  flap  like.  First  and 
second  dorsal  spines  low,  a  little  higher  than  the  third,  which,  in  turn, 
is  higher  than  the  fourth,  and  separated  from  it  by  an  interspace;  the 
membrane  between  the  third  and  fourth  spines  deeply  emarginate ; 
anterior  spines  not  forming  a  separate  fin;  highest  anterior  spine  not 
higher  than  the  highest  of  the  posterior  part  of  fin.  Head  4;  depth  4^. 
D.  HI,  XX 7111, 1;  A.  II,  20;  V.  1, 3;  Lat.  1.  38.  L.  2J  inches.  San 
Diego,  California,  southward  to  Mazatlan;  abundant  in  rock-pools. 

(Cremnobates  integripinnia  Rosa  Smith,  Proc.  U.  S.  Nat.  Mas.  1880, 147.) 

410.— CHIBOIiOPHUS  Swainson. 

{Blenniopt  Nilsson:  Carelophus  Kroyer.) 

(Chirohphis  Swainson,  Class.  Fish,  ii,  275, 1839:  type  Blenniiu  yarrelli  C.  &  y.z^Blen- 
fiitM  (Moaiiti  Walb.) 

Body  moderately  elongate,  covered  with  small  scales;  no  lateral  line; 
snout  short;  no  teeth  on  vomer  or  palatines;  teeth  in  jaws  small;  gill- 
membranes  united,  free  from  the  isthmus;  nostrils,  orbital  region,  and 
neck  with  dermal  flaps,  the  supraorbital  flaps  high.  Dorsal  flu  long, 
of  spines  only;  ventrals  well-developed,  jugular;  caudal  fin  distinct. 
No  air-bladder  or  pyloric  coeca.  Northern  seas;  one  species  known 
from  Europe;  a  second  species,  imperfe<5tly  described  by  Pallas,  may 
be  provisionally  placed  with  it.  {x^^ip,  hand ;  Ao^o^,  crest ;  apparently 
xapa,  head,  was  intended,  which  would  make  "  Carelophus,^) 

116T.  €•  (?)  polyactocephalns  (Pallas)  J.  &.  Q. 

Form  of  Zoarces.     Body  compressed,  covered  with  soft  imbedded 
scales;  head  very  short,  retuse;  lower  jaw  longer;  "both  jaws  without 
teeth '^;(?)  eyes  approximate;  interorbital  space  with  2  minute  cartilag- 
inous spinules;  2  large  superciliary  cirri;  vertex  behind  orbits  subex- 
cavated,  with  2  series  of  erect  cirri.     Dorsal  fin  beginning  at  the  neck, 
extending  to  the  caudal;  ventrals  undescribed.     D.  LXX.      Kamt- 
scbatka  (Pallas)  and  Alaska. 

IBIsnniHBpolyactooephalua  FalloB,  Zool.  Ro88.-ABiat.  ili,  179,  1811.) 


I 
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411.— miB^NOIDES*  Lac^pMe. 

Butter-fishes. 


|1  {Cenironotus  Bloch:  GunneUus  CuYier,) 


(Lac^pMe,  Hist.  Nat.  Poiss.  ii,  324,  1800:    type  Muranoidet  sujef  IjMe6p,=BlmwUt 
l  gunnellus  L. ) 

Body  long  and  low,  considerably  compressed,  somewhat  band-shaped, 
the  tail  slowly  tapering ;   head  small,  compressed,  naked  or  scaly: 
li^  mouth  rather  small,  oblique;  jaws  with  rather  small  teeth  in  narrow 

bands  or  single  series;  vomer  and  palatines  usually  toothless;  gill- 
membranes  broadly  united,  free  from  the  isthmus;  scales  veiysmaD, 

^  *  Little  known  species  related  to  Murtenoides,  recorded  from   KAmtsehatka,  tod 

4  doabtless  occurring  also  in  Alaska,  are  the  following: 

M.  tcenia  (Pallas). 

Body  banded;  teeth  obtase,  subdistinct;  head  snbtriangalar,  compressed;  bodj 
ensiform,  covered  with  minute  imbedded  scales;  vent  median.  Dorsal  fin  extendiog 
from  near  the  head  to  the  tail,  the  spines  snbeqnal;  caudal  subdistinct;  pectonlt 
small;  ventrals  represented  by  2  recurved  spines.  D.  LXXXYU;  Al  47.  Rniil* 
Islands.     (Pallas,) 

(Blenniua  icenia  Pallas,  Zoogr.  Ro88.-Asiat.  iii,  178.) 

M.  ruherrimiis  (Cuv.  &  Val.) 

Bright  red.  Form  of  preceding ;  scales  inconspicuous ;  ventrals  each  a  nnf:\^ 
scarcely  projecting  spine  j  caudal  broad,  rounded,  distinct.  D.  CXV.  Kurile 
Islands.     { Pallas,) 

(Gunnellus  ruberrimus  Cuv.  &  Val.  xiv,  440,  after  Pallas,  I.  c.  178.) 
M,  1  ocellatua  (Tilesius.) 

Brownish,  marked  with  yellow  and  purple;  six  black  ocellated  sx>ots.  along  the 
dorsal  fin.  Cand^il  distinct ;  ventrals  none.  D.  LXXX;A.  50.  Otherwise  esaentiall J 
asm  M.  (funnel I U8,    Kamtschatka.     (Cuv.  ^  Val.) 

(Ophidium  ocellatum  Tiles.  Mdm.  Acad.  St.  Petersb.  ii,  237, 1811:  GunneUus  apo9  Cut. 
&  Val.  xiv,  426:  Centronoias  ajpus  Gthr.  iii,  288.) 

GUNNELLOPS  Blceker. 

(Bleeker:  type  Blennius  roseua  Pallas.) 

Apparently  distinguished  from  Murcenoides  by  the  tapering  tail,  around  which  the 
vertical  fins  are  confluent;  palatine  teeth  present. 

(GunnelluSy  Gunnel,  an  old  name  of  Murcenoides  gunnellus;  u^y  eye.) 

G.  roscus  (Pallas)  Bleeker. 

Intensely  red.  Head  obtuse,  the  lower  Jaw  projecting;  eyes  large;  body  very 
long,  compressed,  tapering  into  a  slender  tail ;  pectorals  small,  ovate,  hyaline;  S 
spines  in  place  of  ventrals;  dorsal  extending  from  the  nape  to  the  end  of  the  tail; 
anal  Joined  to  caudal.    D.  ca.  100;  A.  ca.  90;  P.  9;  V.  I.    Knrile  Islands. 

{Blennius  ro§eus  Pallas,  1.  o.  177:  CentronotuM  ro9€H$  Qunther,  iii|  890.) 
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smooth;  no  lateral  line.  Dorsal  fin  long  and  low,  beginning  near  the 
head,  composed  entirely  of  stiff,  sharp,  snbcqnal  spines;  anal  similar 
in  form,  of  two  spines  and  many  soft  rays;  caudal  fin  short  and  small, 
sometimes  joined  to  dorsal  and  anal;  pectorals  short;  ventrals  very 
small,  of  one  spine  and  a  rudimentary  ray  (obsolete  or  wanting  in 
some  imperfectly-known  species  provisionally  referred  to  this  genus); 
intestinal  canal  short,  without  cceca.  Shore  fishes  of  the  I^orthem 
fishes  of  the  Northern  seas,    (/lupaivay  an  eel;  e?do?,  form.) 

h,  Ventrals  present,  I,  1.    {Mur<BH(nde8,) 

1168.  IKE.  ffunnellus  (L.)  Gilh—Butter-flsh. 

Olive  brown;  sides  with  numerous  obscure  darker  bars;  base  of 
dorsal  with  ocellated  dark  spots;  a  dark  bar  below  eye.  Head  short 
and  compressed,  scaleless;  mouth  oblique;  maxillary  reaching  front  of 
pupil;  caudal  fin  distinct;  pectorals  little  more  than  half  length  of 
head;  ventrals  of  a  spine  and  a  rudimentary  ray.  Head  about  8; 
depth  9.  D.  LXXVIII;  A.  H,  38;  V.  I,  1;  vert.  85.  L.  12  inches. 
North  Atlantic;  abundant  both  in  America  and  Europe. 

{Blennius  gunnellus  L.  Syst.  Nat.  i,  443:  Centronoiua  gunellus  GUnther,  iii,  285:  C^phi- 
iUum  mucronatum  Mitch.  Trans.  Lit.  &  Phil.  Soc.  i,  361,  1815:  Gunnellus  macrocephalus 
Girard,  Boat.  Joum.  Nat.  Hist,  vi,  263, 1850:  Gunellus  ingens  Storer,  Bost.  Jonm.  Nat. 
Hist,  vi,  261, 1850;  perhaps  an  abnormal  specimen  rather  than  a  different  genus.) 

1169.  ]«E.  fasciatus  (Bloch  <&  SchD.)  GUI. 

Grayish  or  brownish,  marbled  with  darker,  anteriorly  with  several 
irregular  cross-bands,  which  reach  the  abdomen ;  back  with  a  series  of 

10  or  12  subtriangular  pale  spots  along  the  base  of  dorsal,  each  spot 
including  some  brown  specks;  a  brown-edged  pale  vertical  band  be- 
hind eye;  a  brownish  band  from  below  the  eye  to  the  throat.  Mouth 
very  oblique,  the  snout  short;  interorbital  width  less  than  diameter  of 
eye;  pectoral  scarcely  half  as  long  as  head;  ventrals  very  small;  ver- 
tical fins  not  joined.  Head  9J;  depth  9.  D.  LXXXVIII;  A.  II,  42; 
V.  I,  1.    Greenland  to  Alaska.    {Oiinther.) 

(Centronoius  fasciatus  Bloch  &  Schneider,  165,  1801:  Gunnellu$  faseiaiue  and  grcm" 
landieue  Cuv.  &  Val.  xi,  441,  442:  Centronotus  fasciatue  Gtlnther,  iii,  287:  ICentranoius 
gmmeWarmis  GUnther,  iii,  288.) 

11  TO.  HI.  omatns  (Grd.)  GilL 

Usually  greenish  above,  yellow  or  orange  below,  but  varying  to 
brown  and  cherry-red';  traces  of  about  20  darker  bars  along  sides;  a 
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dark  bar  downward  from  eye;  fins  reddish;  a  V-shaped  mark  from 
eyes  to  occiput,  grayish,  bordered  by  jet  black;  the  common  form 
{IwttLS  Cope)  with  aboat  14  red  spots  along  base  of  dorsal,  each  with 
a  curved  black  bar  in  front  and  behind,  partly  encircling  it;  othen 
{ornatm)  with  about  as  many  broad  /\-shaped  darker  blotches,  which 
extend  on  the  fin,  the  first  one  or  two  blotches  often  shaped  as  in  the 
form  called  Uetus.  Head  naked,  very  narrow  above;  nape  nearly  equi- 
distant between  origin  of  dorsal  and  front  of  orbit ;  origin  of  anal 
equidistant  between  base  of  caudal  and  base  of  pectoral ;  pectoral  2 
in  head;  ventrals  each  consisting  of  a  spine  and  a  ray.  Head  8; 
depth  8.  D.  LXXXVIII;  A.  II,  37. .  L.  12  inches.  San  Francisco  to 
Alaska;  very  abundant  northward. 

{Gunnellus  omatus  Grd.  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  Centronohu  n^lotm 
Gthr.  iii,  287,  part,  but  the  Japanese  M.  nebuloeue  is  a  different  species:  Ceutnmotw 
IcBtus  Cope,  Proc.  Amer.  PhU.  Soc.  Phila.  1873.) 

IIYI.  in.  maxlllarls  Bean. 

Brown;  back  with  a  series  of  11  rounded  or  oblong  pale  spots,  the 
longest  half  as  long  as  the  head;  all  of  these  spots  include  at  the  top 
a  rather  large  brown  spot,  and  below  numerous  little  brown  spots; 
between  the  first  and  second  pale  blotches  are  2  very  dark  spots  on 
the  dorsal  membrane,  and  below  the  dark  spots  a  i)ale  one  of  similar 
size;  sides  with  about  26  pale  bands,  mostly  well  defined,  espec-ially 
anteriorly;  interorbital  space  with  a  brown  band,  preceded  and  fol- 
lowed by  a  pale  band  half  as  wide;  below  eye  2  whitish  bands,  with  a 
brown  one  between  them.  Head  scaleless;  mouth  little  oblique,  the 
lower  jaw  on  level  of  middle  of  eye;  width  of  mouth  equal  to  lengtb 
of  pectoral  and  nearly  half  head;  mandible  as  long  as  pectoral.  Eye 
equal  to  snout,  a  little  more  than  interorbital  width;  ventral  spine  J 
eye.  Highest  dorsal  spines  near  front  of  fin,  half  length  of  mandible; 
caudal  half  head;  vent  under  forty-third  dorsal  spine,  not  far  behind 
middle  of  body.  Head  8;  depth  7.  D.  LXXXYIII;  A.  II,  43;  Y.  I, 
1,     Saint  Paul  Island,  Alaska.     {Bean.) 

aa.  Ventrals  reduced  to  a  nidiment. 

1173.  I!I.  dolichograster  (Pallas)  J.  &  G. 

Brownish  olive,  marbled  with  yellowish;  fins  yellowish;  dorsal  fin 
with  distant  pale  vertical  bands;  snout  very  short;  cleft  of  month 
oblique;  a  pair  of  small' bony  warts  (^'verrucae  osseae  e  cute  prom- 
inulce'')  in  place  of  ventrals.     Caudal  fin  well  developed,  the  donal 
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and  anal  joined  to  its  base.    Head  7;  depth  10.     D.  LXXXIII5  A.  II, 
50.    L.  12  inches.    Kamtschatka  and  Aleutian  Islands.    (Pallas.) 

(Bl^nniuM  doUchogasier  Pallaa,  Zoogr.  Ro88.-A8iat.  iii,  175,  1811:  CentranoiuM  doUcho- 
gatter  Gtinther,  iii,  289.) 


.  Ventrals  entirely  wanting.    {A$temopieryx  Riipi>eU.) 

11 78.  m.  iranelliformis  (Rfippell)  J.  &  G. 

Reddish  brown,  with  10  brown  cross-bands,  most  distinct  on  base  of 
dorsal  and  anal ;  light  blotches  along  dorsal  fin,  each  between  two  of 
the  brown  cross-bands,  and  each  with  a  brown  spot  in  the  center;  a 
light,  brown-edged,  vertical  band  below  eye.  Ventrals  none;  snout 
short;  cleft  of  mouth  oblique;  width  of  iuterorbital  space  less  than 
diameter  of  eye;  length  of  pectoral  3  in  head.  Dorsal  spines  short 
and  stiff;  caudal  distinct  Head  8J;  depth  8.  D.  LXXXI;  A.  II,  41. 
(Oilnther.)    Tyi)e  supposed  to  be  from  Greenland. 

(ABternopUryx  guneUi/ormU  RUppcll  MSS. :  CentronotuM  gunell\formi8  Gfinther,  iii, 
288.) 

419.— APODICHTHT8  Girard. 

(Ginuxly  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  150:  type  Apodicktkye  flavidus  Girard.) 

Body  elongate,  compressed,  covered  with  very  small  scales;  no  lat- 
eral line;  snout  short;  mouth  moderate,  oblique;  teeth  in  the  jaws 
moderate,  stouter  anteriorly;  vomer  with  teeth;  gill- membranes  united, 
firee  from  the  iKthmus.  Dorsal  fin  long,  low,  even,  of  spines  only;  anal 
fin  similar,  ])receded  by  a  large  spine  in  a  pouch  of  skin;  caudal  fin 
Bhort,  connected  with  dorsal  and  anal;  no  ventral  fins;  pectoral  fins 
small;  intestinal  canal  short,  without  pyloric  cceca.  Small  bright- 
colored  fishes  of  the  Pacific,  (arotx?,  without  feet;  U0u<;j  fish;  in  allu- 
Bion  to  the  want  pf  ventral  fins.) 

a.  Anal  spine  very  long,  pcn-Bhai)ed,  excavated  on  anterior  surface.    (ApodichthyM.) 

1174.  A.  flavldns  Girard. 

Color  orange,  varying  with  the  surroundings  to  intense  grass-green, 
brown,  and  dark  purple;  a  few  light  round  spots  along  axis  of  body 
posteriorly;  a  narrow  black  bar  downwards  and  backwards  from  eye; 
a  shorter,  less-distinct  bar  from  upper  margin  of  orbit  backwards  to 
occiput;  anal  fin  obliquely  barred  with  brownish.  Head  short;  mouth 
verj'  oblique;  maxillary  reaching  pupil;  upper  jaw  with  a  series  of  con- 
ical teeth,  behind  which  is  a  patch  of  smaller  teeth;  sides  of  mandible 
with  conical  teeth  in  a  single  series,  forming  a  patch  in  firont;  vomer 
with  three  conical  teeth;  palatines  toothless;  nape  equidistant  betweea 
BulL  Nat.  Mas.  So.  10 19 
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fnuit  of  clorHal  and  pnpil.    Anal  spine  very  large,  two-fifUw  tlielengft 
of  head,  Hlia])<'d  like  a  pen,  deeply  excavated  on  its  anterior  side,  and 
very  <'.oiivex  beliind,  very  thin,  flexible,  and  with  sharp  edges,  eDtirely 
Ineliided  iti  a  poneh  of  skin;   pectoral  fins  about  two-fifths  leugthof 
iH'iul.     II<»ad  OJ ;  depth  7^.    D.  XCIII;  A.  I,  40.    L.  18  inches.    Point 
(/Oii<M^])cion  to  Vancouver  Island;  abundant;  usually  found  below  low 
tide-mark. 

((Jlriml,  Vrm\  Atod.  Nat.  Scl.  Phlla.  1854,  150;  GUnther,  iii,  290:  ^poAe*tt|» rif» 
crwit  Ayn'H,  Vnw,  Ciil.  Acad.  Nat.  Soi.  1855,  55:  Jpodichihya  inamatu9  GUI,  Proc  Af«4 
Nat.  Hoi.  Phila.  180:2,  279:  Jpodif^thya  ifanguineu9  Gill,  Proc.  Acad.  Nat.  Sci.  PhilA 
am,  »7U.) 

ad.  Anal  Hphio  Miiall,  not  pen-shaped  nor  excavated. 

1 175.  A«  Airoram  Jor.  &  Gilb. 

Hright  olivojfrt»eu  or  deeji  red,  the  color  varying  with  the  surroimd 
tngs;  a  n>\v  of  dark  spots  along  axis  of  body,  these  sometimes  witi 
r,  li^htbhush  eontvr,  and  connected  by  a  very  narrow  dark  streak;  gen 

r,  erally  a  dark  streak  downwanl  from  eye,  but  no  other  markings  aboal 

head.  Form  and  dentition  as  in  A.Jfaridns.  Mouth  very  oblique,  the 
nuixillary  n^aohing  center  of  (mpil ;  nape  nearer  front  of  dorsal  than 
end  of  snout.  Anal  spine  iH>niparatively  small,  about  one-fifth  leDjrth 
of  hciul.  tnuisvorsolv  vorv  convex  in  front,  and  slijrhtlv  com-ave  "t 
iiixHUiHl  bohiiuK  the  ixnich  of  j^kin  at  its  base  little  tlevcloped:  prt 
tonUs  vorv  smalK  shorter  than  eye:  anal  fin  beginning  nearer  tipol 
caudal  ihau  tip  of  snout  by  alxMit  o  tiiiios  len^h  of  hed<l.  Head  1<^; 
depth  Os}.  l\  LXXXlll:  A.  Tv*.  L.  i»  inches.  Monterey  to  Pngei 
S^nuul;  abundant  in  r\vk  |kvIs  and  buiuhesof  Fhcu4  :  remarkable  foi 
its  a\'t:Yo  movouieiits. 
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1 1 76.  A.  atropurpurens  (Kittlitz)  Gill. 

Color  grayish  olive,  varying  to  brown,  everywhere  above  finely 
marked  with  blaekish  reticulations;  along  each  side  of  back  a  series  of 
small,  irregular,  sharply -defined  grayish  spots;  a  series  of  small  pale 
spots  along  lateral  line;  belly  pale;  crest  and  middle  line  of  back 
rather  pale;  under  parts  of  head  yellowish;  an  oblique,  wedge-shaped, 
pale  streak  extending  downward  and  backward  from  the  eye,  bounded 
on  each  side  by  a  sharp  light-red  line,  and  then  by  a  dusky  area;  lower 
jaw  mottled;  dorsals  olivaceous,  speckled,  a  blackish  spot  on  front; 
anal  olive,  tinged  with  red;  pectorals  dull  orange,  barred  at  base;  cau- 
dal reddish,  with  narrow  pale  streaks,  and  a  light  bar  at  base;  color 
sometimes  nearly  plain  purplish,  but  more  often  grayish  and  mottled. 
Head  with  a  fleshy  crest,  which  rests  ou  a  ridge  of  bone;  its  height  in 
older  specimens  about  equal  to  eye;  mouth  rather  large,  the  maxillary 
reaching  beyond  the  orbit.  Pectorals  about  half  the  length  of  head; 
dorsal  and  anal  comparatively  high,  barely  connected  with  the  base  of 
caudal;  na]:>e  midway  between  origin  of  dorsal  and  pupil.  Head  G^; 
depth  G^.  D.  LVII;  A.  41.  Alaska  to  San  Francisco;  abundant 
northward. 

(Ophidium  atropurpHreum  Kittlitz,  Denkwiird.  ciuer  Reise,  Ra8S.-Ainer.  i,  2*25,  1858: 
Centronotus  cruttagalli  Gfinther,  iii,  !;^:  Anoplarchtta  purpurescens  0111,  Proo.  Acad.  Nat. 
8ci.  Phila.  Iti61,  261:  Anoplarchus  crUttagalli  GUuther,  ill,  564.) 

IIYY.  A.  alectrolophus  (PaUas)  J.  &  0. 

Brownish-olive,  darker  above;  a  series  of  green  blotches  along  the 
dorsal;  dorsal  brownish-olive,  with  indistinct  oblique  bars;  anal  and 
caudal  with  wavy  lines;  head  with  a  longitudinal  fleshy  crest,  extend- 
ing from  above  eyes  to  nape.  Anal  fin  beginning  at  anterior  third  of 
body;  dorsal  and  anal  uniting  with  the  caudal;  pectorals  very  small; 
no  ventrals.  Lateral  line  obsolete.  D.  LXIII;  A.  44;  C.  13.  Island 
of  Talek,  Gulf  of  Penshin.  (Cuv.  cfe  Val)  Perhaps  identical  with  the 
preceding. 

(Blennius  alectrolophus  Pallas,  Zoogr.  Ross.-Asiat.  ill,  174:  Ounnellus  aleetrolophiu 
C.  &>  v.  xi,  447:  Centnmotus  alectrolophus  GUnther,  iii,  289.) 

414.— XIPHISTEB  Jordan. 

{Xiphidion  Girard;  preoccapied  in  Orthoptera,) 
(Jordan,  Proc.  U.  S.  Nat.  Mns.  1879,  241:  type  Xiphidion  mucosum  Girard.) 

Body  elongate,  eel-shaped,  covered  with  small  scales;  lateral  lines 
several,  viz:  one  along  the  median  line  of  the  side,  one  above  this,  and 
one  below  it;  one  on  each  side  of  the  abdomen,  the  two  meeting  iiL 
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fi*ont,  and  one  from  the  occiput  toward  the  base  of  the  dorsal  fin. 
Each  of  these  has  on  each  side,  series  of  short  branches,  placed  at 
right  angles  to  the  main  line,  those  on  opposite  sides  altematiDf. 
Each  of  these  branches  has  about  two  open  mucons  pores.     Head 
short,  bluntish,  scaleless;  mouth  moderate,  oblique;  jaws  with  rather 
strong  teeth,  the  anterior  canine-like;  no  teeth  on  vomer  or  palatines. 
Branchiostegals  6;  gill-membranes  separate,  free  fr6m  theisthronR.  A 
single  long,  low,  uniform  dorsal  fin,  consisting  of  spines  only;  anal  fin 
similar  in  form,  with  2  small  spines;  caudal  short,  joined  to  dorsal  and 
anal;  no  ventral  fins;  pectoral  fins  very  small.    Intestinal  canal  mod- 
erately elongate,  with  4-6  well-developed  pyloric  coeca.     Herbivoroiu, 
feeding  on  algse.     Active  fishes,  inhabiting   tide-pools    and  creTioM 
among  rocks  in  the  North  Pacific,    {^l^tffrijpj  a  sword-belt.) 

11Y8.  X.  chlrns  Jordan  &  Gilbert. 

Color  olive-brown,  yellowish  below;  sides  with  marblings  of  different 
shades  of  brown,  sometimes  with  short  blackish  vertical  bars;  some 
round  black  spots  along  the  back  and  sides;  a  black  siM>t  behind 
opercles;  numerous  black  spots  on  sides  of  head,  forming  in  older  spec- 
imens light  and  dark  streaks,  which  radiate  from  eye  across  cheeks 
and  opercles,  the  pale  streaks  forming  reticulations;  dorsal  with  black 
spots,  and  a  series  of  bright  reddish-brown  cross-blotches;  pectorals 
and  caudal  plain.  Head  short;  nape  not  constricted;  mouth  small; 
maxillary  extending  to  middle  of  pupil ;  t^^eth  strong,  the  anterior 
canine-like,  bluntish;  about  4  canines  in  lower  jaw,  5  or  G  in  theupinr, 
similar  to  the  teeth  behind  them,  but  somewhat  larger.  Abdominal 
lines  meeting  on  the  breast,  but  not  connected  with  the  lower  lateral 
line.  Dorsal  fin  beginning  close  l)ehind  pectoral;  nape  midway  be- 
tween middle  of  eye  and  firont  of  dorsal;  anal  beginning  about  a  head** 
length  nearer  snout  than  base  of  caudal;  pectoral  fin  comparatively 
large,  longer  than  the  eye,  its  length  about  equal  to  distance  between 
middle  and  lower  lateral  lines.  Head  7;  depth  9.  D.  LXX;  A.  11,30. 
IMonterey  to  Alaska ;  smaller  than  the  other  species,  and  living  in 
deeper  water. 

(Jonlan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  ISK),  135.) 
1179.  X.  mucosas  (Girard)  Jordan. 

Blackish  green,  pale  on  belly  and  sides  of  head,  marked  iKwteriorly 
with  olive-green  in  various  pattern ;  a  transverse  light-greenish  bar  at 
base  of  caudal ;  3  olive-brown  streaks,  radiating  backward  from  eye, 
paler  in  the  center  and  edged  above  and  below  with  blackish^  outside 
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of  which  is  sometimes  a  streak  of  pale  olive.  These  streaks  all  merge 
backward  into  the  color  of  the  head;  middle  streak  broadly  wedge- 
8hai%l;  the  third  streak  terminatiug  before  reaching  margiu  of  pre- 
opercle;  old  specimens  often  coarsely  blotched  with  yellow.  Lower 
jaw  wft;h  a  series  of  short  stout  conical  teeth;  upper  jaw  with  a  narrow 
band  of  similar  teeth;  2  strong  canines  in  upper  jaw,  4  in  the  lower. 
Lower  lateral  line  sending  a  branch  to  the  abdominal  line;  nape  not 
constricted.  Dorsal  beginning  anteriorly ;  distance  from  its  origin  to 
occiput  less  than  that  from  occiput  to  ti]>  of  snout;  origin  of  anal  nearer 
snout  than  tip  of  caudal  by  about  half  length  of  head;  pectoral  fin  as 
long  as  eye.  Ilead  8;  depth  7^.  D.  LXXIIT;  A.  48.  L.  18  inches. 
Monterey  to  Alaska;  very  abundant  among  rocks  and  algsB. 

{Xiphidion  mucosum  Girard,  U.  S.  Pac.  R.  K.  Siirv.  Fish.  1858,  119:  Xipkidion  mu- 
co8um  GUuther,  iii,  291;  Jordan  &,  Gilbert.  Proc.  U.  8.  Nat.  Mas.  1880, 137:  Xiphidium 
cruoreum  Cope,  Proo.  Amer.  Phil.  See.  Phila.  1873. ) 

■ 

I180.  X.  rnpestris  Jor.  &  Gilb. 

Beddish  brown,  uniform  or  variously  shaded  with  lighter;  a  light 
olivaceous  bar  at  base  of  caudal,  extending  on  dorsal  and  anal ;  behind 
this  a  blackish  area;  tip  of  caudal  usually  pale;  3  long,  well-defined 
stnpes  radiating  backward  from  eye,  these  stripes  uniform  black,  ab- 
ruptly margined  with  very  light  olive;  the  central  stripe  proceeds 
straight  backward  from  the  eye,  half  the  breadth  of  the  cheeks,  at 
which  point  it  is  broadest;  it  is  then  narrowed  and  bent  abruptly 
downward;  both  the  middle  and  lower  stripes  reach  the  margin  of 
preopercle.  Teeth  essentially  as  in  A",  mucosiis.  The  lower  lateral  line 
sends  a  branch  to  the  abdominal  line.  A  constriction  at  the  nape. 
Distance  from  origin  of  dorsal  to  the  occiput  greater  than  the  distance 
from  the  occiput  to  the  snout.  Anal  fin  beginning  much  in  advance 
of  middle  of  body,  the  distance  from  the  first  ray  to  tip  of  caudal  ex- 
ceeding the  distance  to  snout  by  nearly  twice  length  of  head;  pectoral 
very  short,  its  length  less  than  diameter  of  eye.  Head  8;  depth  9. 
D.  LXVI;  A.  50.  L.  12  inches.  Smaller  than  the  preceding,  and 
equally  abundant;  among  rocks  and  algae,  from  Alaska  to  Monterey. 

(Jordau  &  GUbert,  Proc.  U.  8.  Nat.  Mub.  1880, 137.) 

41(1.— CEBEDICHTHYS  Ayres. 

(Ayres,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  59, 1855:  type  CebedichthifM  crigtagalli  Ayre8= 4po~ 
dichthys  violaceus  Grd.) 

Body  comparatively  short,  compressed,  covered  with  minute  scales; 
lateral  line  distinct,  running  very  high,  with  very  short  branches, 
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each  ending  in  a  pore,  as  in  XiphisteVj  but  the  branches  more  oUiqiie 
and  less  regular.  Head  short ;  crown  with  a  conspicuons  flesby  lon- 
gitudinal crest  in  the. adult;  jaws  subequal,  with  conical  teeth;  villi* 
form  teeth  on  vomer  and  palatines;  gill-membranes  united,  free  fiom 
the  isthmus.  Dorsal  fin  continuous,  long  and  low,  the  anterior  part 
composed  of  sharp  spines,  which  are  rather  lower  than  the  soft  rays; 
caudal  flu  roundeil,  connected  with  dorsal  and  anal;  anal  fin  similar  to 
soft  dorsal,  with  1  or  2  small  spines;  pectorals  small;  ventrals  wanting. 
Intestinal  «^nal  elongate,  with  several  pyloric  cceca.  Pacific  Ocean. 
Herbivorous,  similar  in  habits  to  the  species  of  Xiphister.  (xi;iS«?,  the 
Sapajou,  a  kind  of  monkey;  ixOo^^  fish;  in  allusion  to  the  '* peculiar 
monkey-like"  physiognomy  as  seen  from  the  front.) 

1181.  €•  violaceus  (Ayrcs)  Grd. 

Dull  olive  grayish,  mottled  with  lighter,  sometimes  reddish  tinged; 
vertical  fins  all  edged  with  reddish;  cheeks  with  3  darker  strii)es 
edged  with  paler,  one  downward  and  backward  from  the  eye,  close 
behind  angle  of  mouth;  another  above  it  to  root  of  i>ectoral;  another 
running  upward  and  backward  from  the  eye,  and  meeting  its  fellow 
over  the  crest.  Maxillary  extending  to  or  beyond  orbit.  Dorsal  scaly 
at  base;  vent  nearer  snout  than  base  of  caudal;  i)ectoral  two-fifths 
length  of  head;  nape  midway  between  dorsal  and  eye.  Head  0^; 
depth  6,  D.  XXIII,  41 ;  A.  I,  41.  L.  30  inches.  San  Francisco  to 
Point  Concepcion ;  abundant. 

(Apodichthys  rio/acrwx  Oirard,  Proc.  Acad.  Nat.  Sci.  Phila.  18r>4, 150:  Cebedichtkjf» rri*' 
iagalli  AjTes,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  58, 1855;  Girard,  U.  S.  Pac.  R.  R.  Surv.  Fish. 
121;  GUnther,  iii,  26U.) 

416.— ElJinCSOORAIfllfllJS  Gill. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  210:  type  Clinua  prcrciaut  Kroyer.) 

Body  comparatively  short,  the  back  somewhat  arched;  mouth  rather 
large,  the  jaws  with  villiform  teeth;  teeth  on  vomer  and  palatiiios. 
Scales  small;  lateral  line  present,  median,  with  one  or  more  accessory 
branches;  pectorals  and  ventrals  well  developed.  Dorsal  moileraiely 
high,  of  si)ines  only,  slightly  connected  with  the  rounded  caudal;  gill- 
openings  continued  forwards  below,  the  membranes  narrowly  joinetl  to 
the  isthmus;  i)yloric  ctrca  present.  (£''»,  well;  //i<r/;?,  middle;  ^'/'u/i.ar, 
line;  the  longest  lateral  line  being  the  middle  one.) 

a.  Lower  lateral  line  present. 

1182.  E.  pnecisus  (KWoht)  Gill. 

An  ovate,  black,  white-edged  si)ot  between  the  sixth  and  tenth  dorsal 
spines.     Snout  subcorneal;  cleft  of  mouth  slightly  oblique;  yomeriiM 
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and  palatiue  teeth  present^  3  lateral  lines  on  each  side,  the  median 
continued  to  the  base  of  the  caudal  ^  ventral  fin  half  as  long  as  the  pec- 
toral, which  is  much  shorter  than  head;  dorsal  fin  terminating  just  at 
root  of  caudal.  Head  4  j  depth  nearly  6.  D.  XLIX ;  A.  34 ;  V.  3. 
Greenland.    ( Oiinther, ) 

{Clinus  prcBcistu  Eroyer,  Natnrh.  Tidsskr.  i,  25,  1836:  CHnu$  unimaculaius  Reinli. 
Vid.  Selsk.  vii,  114,  1807:  Slichaiiu  unimaculaiHa  Giinther,  iii,  283;  Gill,  1.  o.  210.) 

oo.  Lower  lateral  line  wanting. 

1188.  E.  subblfurcatus  (Storer)  GilL 

Brownish,  with  several  round  paler  blotches  above  at  the  base  of 
the  dorsal  fin;  spaces  between  these  blotches  darker,  appearing  like 
bars;  a  broad  black  bar  crossing  the  opercle  obliquely  from  below  the 
orbit,  and  two  parallel  dark  bars  running  backwards  from  orbit;  belly 
yellowish  white;  dorsal  fin  with  numerous  black  dots.  Mouth  rather 
large;  maxilhiry  reaching  to  below  orbit;  back  somewhat  arched;  ven- 
tral outline  nearly  straight;  eyes  large;  lower  lateral  line  wanting; 
npi)er  branch  of  lateral  line  about  two-thirds  length  of  head.  Head  4J; 
depth  nearly  5.    D.  XLIV;  A.  30.    North  Atlantic,  south  to  Cape  Cod. 

{PhoU9  subhifuroatuB  Storer,  Rep.  Fish.  Mass.  1839,  G3.) 

41Y.— STICHiEUS  Reinhardt. 

(Reinhardt,  Dansk.  Vidensk.  Natar.  og  Math.  Afhandl.  1837, 109:  type  Blenniuspun^ 
iatua  Fabriciiis.) 

Body  comparatively  short  and  compressed,  covered  with  small  scales; 
teeth  on  jaws,  vomer,  and  palatines.  Lateral  line  present,  single,  me- 
dian; pectorals  and  ventrals  well  developed.  Dorsal  moderately  high, 
of  spines  only,  free  from  the  caudal ;  gill-openings  continued  forward 
below,  the  membranes  narrowly  united  to  the  isthmus;  pyloric  coeca 
present,    (trrixawj  to  set  in  rows.) 

1184.  8.  panctatns  (Fabric.)  Kroyer. 

Scarlet ;  dorsal  with  a  series  of  round  black  spots,  white-edged  pos- 
teriorly; head  below  with  5  brownish  cross-bauds;  a  brown  streak 
from  snout  through  eye.  Snout  subconical.  Dorsal  spines  of  mod-' 
erate  length.  Eye  half  interorbital  width.  Head  5|  in  total  length; 
depth  8.  D.  XL;  A.  1, 35.  (6-Unther.)  Polar  seas^  south  to  Gape  God 
and  Alaska. 

(BlenniuB  punciatuB  Fabric.  Fann.  Gron.  153,  1780:  Kroyer,  Natnrh.  Tidsskr.  i,  377, 
1837;  GUnther,  iU,  283.) 
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ea(;li  ending  in  a  pore,  as  in  Xipliister,  but  the  brf* 

and  less  regular.     Head  short ;  crown  with  a  •         ^.. ^^^^ 

gitudinal  (Test  in  the. adult  5  jaws  subequal,         ^  ^^  ^  gj„g|^  |.^eT:ii 

form  ti'eth  on  vomer  and  palatines;  gill-mr        ,n'n,  however, fnjiu im- 

the  isthmus.     Dorsal  tin  continuous,  Ion?        ^marginate,  a  ebarM^r 

composed  of  sharp  spines,  which  are  rat         ^.^^  j 

caudal  fin  rounded,  connected  with  dor 

soft  dorsid,  with  1  or  2  small  spines;  '  v     .  « .- 

.^,    ^,,.  ts,  those  of  the  nieAum  SfW^ 

Intestinal  'janal  elongate,  with  sca  -  '  ,       r    1  .  .  ii»,  ,b 

Herbivorous,  sinnlar  in  habits  tx>  ,         ' 

'.    ,     ^         ,     ,     ,  jflfenor  as  large  as  eye:  a  k\\\\\ 

Sapajou,  a  kind  of  monkey;  t;;^  ;^^'                     ^            ,    1    ,» 

^  •'     '  ,,^ale;   a  very  narrow  dark  sin\H* 

moukevlike"  physiognomy  a«  r'^'     '     . 

'          ••            1   J      »  ^j,vin  seeming  to  mark  the  courst- oi 

1181.  C.  violaceus  (Ai-res)  f     "  ^  ';^'^J.jjfed  with  minute  scales:  latml 
Dull  olive  grayish,  motf  .    ;,  '^^^,^^,^^i,^^^^  known),  apparently  run. 
vertical  tins  all  edged  •       ;  .^f  J^^j^  i„  tlie  jaws,  and  apiiareiiily  ou 
edged  with  paler,  one        'r^'^tone  deeply  cleft,  free  from  the  istli- 
behind  angle  of  mout^     .  ,^  /.^^^  ^^  ^^^  subeonii^il  snout ;    maxillary 
running  upward  anc'  /  ;;;r>^'j^^l  beginning  above  ui»per  axil  of  pl- 
over the  crest.    Ma  ^^  -^^^^^  ^y  a  hiw  membrane  with  the  caudal; 
at  base;  vent  nc-  ,.r'l^^^^^^  short,  ch)se  together,  :\  in  h.^.l, 
length  of  head;     .   ' ^^^^^^^ ^^^^^^^^  longest  dorsal  spines  half  lu-i-lit  m 
depth  G.     D.  y   /  ".^'^'f  2J.0.    D.XLVIII;  A.I,;M;  V.  I,  1;  P.  1^; 
Point  Concepc-   .:,:},:  ^^^^^^  Siberia. 

121;  GUuther,       •^^.'■^*"'     ||,-Lr^PE.\rs  Kriiihanlt. 

-*//«# -Ayrcs:  LvptochintH  and  .l/ii>*rtiT^M*  Ciill.) 
(Gill,  Proo.  '        past^^f**-  ^'^^^^  ^*'*-  ^•'^'^"'  lilfifniiis  himjunn^  Fal.r.J 

i-jt^'     ,rife«  moderately  eompiess«»d,  covertMl  with  small 

'^Jvf^\    .jjistinet  or  obsolete.     Head  long;  snout  shtut:  im 

.J^'^  j^liigh;  mouth  nwKlerate,  with  a  single  n»\v  of 

■,A-^^\  ifAt'th  on  e;ieh  jaw:  teeth  ]>resent  on  vomer  01  ]«al 

hfC^      .^prolonged   I'orwanl  below,  very  narrtjwly  nnit^'d 

•f^:^        isthmus,  not  Ibrminir  a  tree  fold  ai-ross  it.     D».i>.tl 


Body  c 
large,  tl 
Scales  ^^;r,ialfi» 


brand 
high, 

*^^*^*'"         '1^*^'^'^     ]$tW^^^^  "^*^  torminir  a  iree  loia  ai-ross  it.     iMOxti 
^^^^  '^ricrf"'''    -,ejons,  ••*'»!> ns  lle\il>le,  rather  high,  si>ines:  eaudal  lin 

line  ^M^  >xhh\'  nectorals  lary.t',  iii(»re  than  half  lenirth  <»!  h»  :ul; 

11 


^^.tfBJM"^  ^^^^p^^  jun-,ilar,  1,  3t)r  1,4:  intestir.;d  eanal  h.n;r:  p> 
^1^15 ^        J.  no  air-bladder.     ChicMly  herhivorous.       Nt»nheru 


-f  t^  '     ^  Dani^  name  ot  soujc  snudar  lisU.) 
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"f'.torals  with  the  upper  and  middle  rays  shortened, 
^^       "^^*"  itnii«*Gill.) 

^^A   "^"^^te*    ^^ifc.  ^^^  ^^^^  8I)ots  along  the  base  of  the  dorsal 

'^t  /)  r>^^^^i^ '*^^>»H  jailer  anil  fainter  8i>ots;  dorsal  and  caudal 

'^^''^^^^^^^  *cate,  free  from  dorsal  and  anal;  venti'als  half 

r-^  ■  ^j  lorals  largo,  about  as  long  as  head.    Anterior 

**L^^^*  <iii<^  fi'ce.    Teeth  on  vomer  and  palatines;  lower 

*«^^  miliary  reaching  middle  of  e>e.    Head  6,    D.  LX;  A. 

Jreeuland  to  Spitzbergen ;  occasional  southward,  in 


•aiua  Fries  Kjj;l.  Vet.  Ak.  TIandl.  1837, 49:  CUnua  aculeatus  Reinh.  Dansk. 
'^^  «k.  Naiur.  Af  huudl.  vii,  114, 122, 194, 183ti:  Sticha*ua  maculatub  and  aculeatus 

J^^  *y  281;  CoUett,  NorBko  Nord-Uavs  Exp.  1880,  67.) 

|.  41  on  jaws  and  palatincH,  none  on  vomer;  pectorals  with  the  middle  rays 

^  longest,  the  lower  ones  shortened. 

/.  Anterior  half  of  anal  iiu  with  the  rays  shortened.    (Aninarchwt]  Gill.) 
/■ 
4S7»  tf  medlas  (Reinh.)  Kruyer. 

/  YeUowish,  nearly  plain.  Lower  jaw  scarcelj'^  included,  the  maxillary 
■^  reaching  front  of  eye;  teeth  on  i)alatines,  none  on  vomer;  ventrals  slen- 
der, one-third  length  of  head ;  lower  rays  of  pectoral  shorter  than  mid- 
dle ones,  the  fin  shorter  than  head.  Dorsal  and  anal  slightly  joined 
to  the  truncate  caudal ;  anterior  half  of  anal  with  the  niys  shortened. 
Head  6;  depth  10.  D.  LXI;  A.  42;  V.  1, 3.  Greenlaud  to  Norway  and 
Spitzbergen.    (CoHeti.) 

{CHnuB  mediuH  Reinh.  Dansk.  Vidensk.  Afhandl.  18:$8y  114:  Lumpenus  mcdiufi  Kroj'er, 
Naturh.  TitlsHkr.  i,  ^177,  I8:i7:  Stichantn  mediun  GUuther,  iii,  281:  AnitiarohuB  nwdiue  Gill, 
Proc.  Acad.  Nat.  Sci.  Phila.  18G4,  209;  Collett,  1.  c.  02.) 

M.  Anal  rays  subeqnal.    {Lumpenua,) 

1188.  I.,  angruillaris  (Pallas)  Gill. 

Olive  green  above,  pale  below;  sides  marked  above  with  dark  olive 
brown;  a  series  of  more  or  less  distinct  oblong  blotches  of  olive  brown 
along  middle  of  sides;  dorsal  barred  or  spotted;  anal  pale;  opercle 
with  a  dark  blotch;  head  dusky  above.  Cheeks  scaly;  mouth  some- 
what oblique,  the  lower  jaw  included;  maxillary  reaching  front  of 
pupil ;  teeth  on  palatines,  none  on  the  vomer;  sides  of  each  jaw  with 
1  or  2  larger  teeth.  Gill-openings  prolonged  forward  a  distance  greater 
than  length  of  snout;  pyloric  coeca  4,  unequal.    Fins  all  comparatively 


*GUI,  Troc.  Aca<l.  Nat.  Sci.  Phila.  1864,  *2O0:  type  CUnua  aculeaiw  Reinh.  {Xenroi, 
■leDder;  xkivoi^  Clinu*,) 

tOill,  Proc.  Acad.  Nat.  Sci.  Phila.  ISC'!,  209:  typo  Clinufi  mediua  Reinh.  {avidoif 
nneqiuJ;  cipx^^i  anus.) 


Light  brown,  clouded  with  darker.    Upper  jaT 

lower.     Vertical  fins  separate;  pectorals  large; 

Depth  14.    D.  LXIII;  A.  41;  V.  I,  3.    Greenlau. 

{BlemiKi  iKntpenur  FubricinB,  Fauns  Gruul.  151:  Gunndl 

431:  StichttutlumpeniuGVnthei,  01,2^0.) 

430.— LEPTOBLEHnnuS  G 

(Gill,  Proc.  Acad.  Xat.  Sci.  Fbila.  1860,  31 :  type  BlamtHt  m 
Body  greatly  elODgate,  covered  with  small  seal 
der;  teeth  very  small,  in  a  single  series  in  eac 
vomer  or  palatines.  TSo  lateral  line;  no  cirri;  gl 
prolonged  forwards,  narrowly  united  to  the  isthi 
long,  continuous,  of  spines  only;  ventrals  well  i 
and  2  or  3  rays ;  pyloric  cceca  present  This  gc 
of  separation  from  Lumpeatu.  (<lc:rr£;,  slender;  1 
a.  Dorsal  spines  60-65.  (CetitnAlmnitu  Gill.*) 
1 190.  E..  nnbllns  (Ricb.)  J.  &■  O. 

Pale  olive,  marbled  with  darker.  Upper  jaw 
teeth  on  vomer  or  palatines.  Vertical  flns  not 
Blender,  oae-third  length  of  head;  pectoral  fin  0' 
longest.  D.  LXIII;  A.  43;  V.I,  4.  Wellington  i 
(Liini;Mniu  nubiliu  Eicb.  Last  Arctic  Voyage,  Piab.  13,  pi. 
ther,  iii,  564:  CnifroMwiHiM  iimUIiu  Gill,  Proo.  Aimd.  Nat.  & 
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length  of  head;  ventrals  moderate,  2§  in  head.     Head  9;  depth  15. 
D.  LXXVj  A.  50;  V.  I,  3.    L.  12  inches.    Cape  Cod  to  Greenland. 

(Biennimn  aerpenHmtu  Storor,  Proc.  Bost.  Soc.  Nat  Hist,  ill,  30, 1848;  Gill,  Proo.  Acad. 
Nat.  Sci.  Phi  la.  Iti64,  209.) 

tl92.  L.  lampetraerormls  (Walb.)  J.  <&  G. 

Yellowish,  with  numerous  brown  spots  of  different  sizes;  caudal 
banded.  No  teeth  on  vomer  or  palatines;  maxillary  reaching  front  of 
eye.  Caudal  free,  acuminate;  first  three  or  four  rays  of  dorsal  short 
and  almost  free;  x>^toral  convex,  shorter  than  head;  veut  well  for- 
ward. Head  9.  D.  LXXII;  A.  50;  V.  I,  3.  {Collett.)  Greenland  to 
Norway  and  Spitzbergen. 

{Blenniu9  lampetrceformis  Walbaam,  Artedi,  PIbc.  1792,  184:  Clinus  nebulosus  Nilss. 
Skaiid.  Faun.  1855, 195:  SiichtBus  Ulandious  Gunther,  iii,  281:  JB/eiifiiic«  gracilis  Stuwitz. 
Nye  Maga7..  f.  Naturv.  i,  406,  1838:  Clinua  nebuloaus  Fries  Vet.  Akad.  Handl.  1837, 
55:  Leptohlennius  gracilis  Gill,  1.  c.  210:  Lumpenus  lampetratformis  Collett,  Norske  Nord- 
hav»Exp.  1880,  71.) 

491.— DEI.OI.EPIS  Bean. 

(Bean,  Proc,  U.  S.  Nat.  Mns.  1882:  type  Delolepis  virgatus  Bean.) 

Body  anguiUiform,  moderately  compressed  posteriorly,  covered  with 
Bmall,  imbricated,  c^xloid  scales;  vent  nearly  median;  a  small  anal 
papilla;  lateral  line  continuous,  straight,  nearly  median,  composed  of 
oi)en  pores,  without  prominent  tubes.  Head  oblong,  subquadrangular, 
naked,  tbe  muciferous  channels  well  developed,  the  vertex  shallow- 
concave;  snout  short,  obtuse;  nostril  single,  tubular,  close  behind  pre- 
maxillary;  eyes  small,  high,  separated  by  an  interspace  of  moderate 
width,  surrounded  by  a  series  of  shallow  i)it8;  mouth  wide,  oblique, 
terminal,  the  lower  jaw  projecting  beyond  the  upper;  lips  fleshy;  pre- 
maxillaries  slightly  protractile,  with  2  rows  of  small  conical  teeth ;  a 
few  larger  teeth  at  the  symphysis;  vomer  and  palatines  with  a  few 
rather  large  teeth;  tongue  smooth,  adherent;  mandible  with  a  few 
shallow  pits,  the  series  continued  on  the  posterior  border  of  preop- 
ercle;  opercles  unarmed.  Gill-membranes  attached  to  a  narrow  isth- 
mus; gill-rakers  very  short;  pseudobranchise  present.  Branchioste- 
gals  G.  Pectorals  short,  placed  low,  their  bases  vertical;  ventrals 
none;  dorsal  beginning  above  gill-opening,  composed  entirely  of 
spines;  anal  with  2  spines  and  many  split  rays;  dorsal  and  anal  con- 
.  tinuons  with  the  caudal,  which  is  rather  long  and  pointed.  Intestine 
short,  with  a  few  pyloric  coBca.    (^/J^o^,  visible;  Xim^j  scale.) 

1198«  D.  virg^atos  Bean. 

Brownish  yellow;  a  brown  stripe  along  lateral  line;  another  along 
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back ;  a  third  along  base  of  anaL  Width  of  head  equal  to  gttBJM 
depth  of  body;  interorbital  area  equal  to  SDoat,  or  one-thud  leDgthof 
inaudible;  maxillary  reaching  a  little  behind  eye,  its  lengths  in  dis- 
tance from  Hiiout  to  front  of  dorsal;  eye  2  in  snout,  11  in  head.  Be- 
ginning at  a  short  distance  behind  origin  of  dorsal,  small,  oblong, 
cycloid  scales,  closely  imbricated,  cover  a  strip  of  the  body  along  tbe 
lateral  line;  the  scaled  area  gradually  widens  backward  until,  l)ehind 
the  vent,  only  a  very  narrow  strip  along  bases  of  dorsal  and  anal  is 
naked.  Dorsal  beginning  over  upper  angle  of  gill-opening;  first  spine 
lialf  as  long  as  the  seventy-first  or  Ipngest;  caudal  11  in  length;  pec- 
toral 3  in  head.  Head  6;  depth  10.  D.  LXXVI;  A.  II,  46;  P.  13; 
cwcaO.    L.  30  inches.   Coasts  of  British  Columbia  and  Alaska.   {Betm.) 

(lioan,  Proo.  U.  S.  Nat.  Mus.  1882  ) 

499.— CBTPTACANTHODES  Storer. 

Wry-mouths. 

(StoriT,  Kopt.  FiHh.  Mass.  1839,  28:  type  CryptacantkodM  wummlatut  Storer.) 

Body  very  long  and  slender,  compressed,  naked ;  lateral  line  obeo- 
lote;  heiul  oblong,  cuboid,  with  vertical  cheeks;  conspicuous  mncifff- 
ous  channels  in  mandible  and  preoperde;  head  flattish  above,  with 
diH»p  louuded  luls  In^tween  and  behind  eyes;  mouth  large,  very  ob- 
lique; lower  jaw  very  heavy,  its  tip  projecting*  premaxillary  not  piu 
traetile;  jaws  with  rather  sharp,  conical  teeth:  larger  teeth  ou  the 
vomer  and  palatines;  most  of  the  tiH.*th  in  single  series.  Gill-nitrm- 
bnuies  joimnl  to  the  isthmus;  tbe  gill-openings  prolonged  forwanh* 
Inflow:  pylorie  eivea  5.  Dorsiil  fin  long.  i.x)m{K>sed  eniirvly  o(  spint*, 
which  are  rather  stnmg«  but  enveloinnl  in  the  skin:  dorsal  and  aiuil 
joiuiHl  to  the  caudal;  no  ventnd  fins:  pectorals  short.  Size  rather 
lai*g\^:  one  siHvies  known,     ^ic  :-:?.>.  hidden:  ciji-r -r/r^.  ^pin^i 

\a^\\X  brx^viiish.  with  s^^veral  series  of  smallish  dark  >pots^  arranjred 
in  mon*  or  loss  tx^pilar  rx^ws,  frv>ai  :ho  bt^ul  :o  ibr  l«is^  of  the  can<lal: 
vortioal  tins  eKxs<ly  six>rt<>xl  with  darker ;  LrJki  div^-r  thieily  sjiei'LWJ; 
Ksh  s\n:H^:iraos  •M>*»'^jrfcjf'"  en::rvlv  :uizi.Kula:e.  Ev^rs  scmIL  i'li<v«i 
hi^h.  r.o:  s<^  w:de  as  ihe  :n:er\>rl'::al  syvi^-e.  «L:-vii  i-^s  ::  ri-c^^ns  alJ  •> 
pi:s;  i>rb::al  h:u  rais^xi:  -  dt^]»  y-::s  *:^l:r.-i  eye-  a:  12*  :e2.j*ir>:  i 
dfVjy^r  p::  ^^  the  top  of  beJtJ  Ivt'^t^::  iht-zi:  a  riine^  nd^  cxm- 
t:r,;K\l  KKk^juvi  o::  e^-h  side  v^:  LejKi  Vli^^i  oct«ia2  rsmz  wusjHMf 
txTK^Mxi^  l^  be\\«d  eyie:  |*swa%kvr"i:Kxi.i«-  sbjC:  |ihBiW  iVi  Al>3iB 
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head,  their  tips  reaching  beyond  front  of  dorsal ;  vent  a  little  in  front 
of  middle  of  body.  Head  CJ;  depth  13.  D.  LXXIII;  A.  50.  North 
Atlantic,  south  to  Cape  Cod;  not  very  common. 

(Storer,  Ropt.  Fish.  Mass.  1839, 28;  GUnther,  iii,  291:  Crgptaoanthodet  inomatu9  Oill, 
Proc.  Acad.  Nat.  Sci.  Phila.  186:),  332,  albino  form.) 

498.— ANARRHICHAS  LinnsaiiB. 
Wol/fishes. 

(Artedi;  Linnffios,  Syst.  Nat.:  type  Anarrhich<is  lupus  L.) 

Botly  moderately  elongate,  covered  with  rudimentary  scales;  head 
Bcaleless,  without  cirri,  compressed,  narrowed  above,  the  profile  strongly 
decurved;  mouth  wide,  oblique ;  premaxillary  not  protractile;  jaw8with 
very  strong  conical  canines  anteriorly;  lateral  teeth  of  lower  jaw  either 
molar  or  with  pointed  tubercles;  upper  jaw  without  fateral  teeth; 
vomer  extremely  thick  and  solid,  with  2  series  of  coarse  molar  teeth; 
palatines  with  1  or  2  similar  series.  Gill-membranes  broadly  joined  to 
the  isthmus;  nO  lateral  line.  Dorsal  fin  rather  high,  composed  entirely 
of  flexible  spines,  which  are  enveloped  in  the  skin;  anal  fin  lower; 
caudal  fin  developed,  free  from  dorsal  and  anal;  no  ventral  fins;  pec- 
toral  fins  broad,  placed  low;  air-bladder  present;  no  pyloric  coeca. 
Northern  seas.  (Anarrhichas  (or  Scansor)^  an  ancient  name  of  A.  lupus; 
from  avapfUxdofxatj  to  climb  or  scramble  up;  the  allusion  not  evident.) 

1199.  A.  lupus  l,mn,— Wolf-fish. 

Brownish;  sides  with  numerous  (0-12)  very  dark  transverse  bars, 
which  are  continued  on  the  dorsal  fin,  besides  numerous  dark  «i)ot» 
and  reticulations;  fins  dark;  caudal  tipped  with  reddish.     Maxillary 
reaching  beyond  orbit;  band  of  vomerine  teeth  extending  much  far- 
ther back  than  the  short  palatine  band.     Pectorals  large,  rounded, 
two- thirds  length  of  head.    Dorsal  high,  beginning  over  the  gill-open- 
ing, its  longest  rays  about  half  length  of  head,     llead  6 ;  deptb  5^. 
D.  LXII;  A.  42.     North  Atlantic;    rather  common  both  in  America 
and  Europe. 

(Linnffius,  Syst.  Nat.  i,  430,  17WJ:  GUnther,  iii,  208;  Bean,  Proc.  U.  B.  Nat.  Mua.  u, 
1879,217:  Anarrhichas  vomerinus  Storer,  Hist.  Fish.  Maw.  1867,  W,  the  Amoricaufutiu. 

119^  A.  iBioor  Olafaen. 

Sides  without  vertical  bars,  but  with  many  large,  round,  blaek  tspov 
Vomerine  teeth  extending  nearly  or  quite  as  far  back  as  tlie  palaVuM: 
[Bean.)    North  Atlantic 

(OUften,  Beiae  i  Island,  1772,  502:  Anarrhichas  pantherimu»  SkiaMW,  J^^v  .  ^^^ 
trop.  1791, 271;  Bean,  Pfoc.  U.  8.  Nat.  Mos.  ii,  217,  1919.) 


'■: 


• 
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119T.  A*  latlfrons  Steenstrap  &  Hal]grimB8on. 

Brown,  obscurely  spotted  with  darker;  the  sides  without  dark  ban. 
Head  broad,  the  profile  not  strongly  decurved;  teeth  much  smaller; 
vomerine  teeth  not  extending  nearly  as  far  back  as  the  palatine  series. 
Pectorals  three-fifths  length  of  head ;  dorsal  fin  not  very  hiph,  begin- 
ning above  the  gill-opening,  the  longest  spine  less  than  half  bead; 
caudal  2 J  in  head.  Head  5;  depth  4.  D.  LXVII;  A.  45.  {Collett,) 
North  Atlantic. 

(Steenstrup  &  Hallgrimssoo,  Forh.  Skand.  Naturf.  3  die  M5te,  1842,647;  Bean,  Proc. 
U.  S.  Nat.  Mus.  ii,  218, 1879;  CoUett,  Meddelsk.  Norges  Fiske,  1879,  46.) 

11 98.  A.leptams  Bean. 

Dark  brown,  without  bands  or  spots;  belly  pale,  clouded  with  Tery 
dark  brown.*  Head  moderate;  maxillary  half  as  long  as  head;  4  large 
canines  in  the  upper  jaw  and  5  in  the  lower,  all  of  them  strongly  re- 
curved; behind  the  canines  in  each  jaw  are  a  few  sharp,  conical  teeth, 
also  recurved;  palatine  teeth  in  2  series,  4  in  the  outer  and  5  in  the 
inner  series,  those  in  the  outer  series  the  longer;  vomerine  teeth  in  2 
series,  the  vomerine  patch  beginning  in  advance  of  the  palatine,  and 
extendiog  farther  back  than  the  latter;  head  and  fins  scaleless;  mediao 
line  of  body,  and  all  of  tail  with  small,  widely-separated  scales.  Head 
4.i;  depths.     D,  LXXXI;  A.  52.     (Bean.)    Alaska. 

(Bean,  Proc.  U.  S.  Nat.  Mas.  ii,  212,  1879:  11  Anarrhich€is  orientaU9  Pallas,  Zoogt. 
Ross.-Auiat.  iii,  77,  1611.) 

424.-AIVARRHICHTHYS  Ayres. 
(Ayres,  Proc.  Acad.  Xat.  Sci.  i,  .T2,  1>^55:  type  Anarrhichthys  ocellatus  Ayres.) 

Body  elongate,  tapering  backward  into  a  very  long  and  compressed 
tail,  around  which  the  dorsal  and  anal  are  confluent  with  the  caudal. 
Scales  rudimentary;  no  lateral  line.    Dorsal  high,  composed  entirely 
of  flexible  spines;   pectoral  fins  broad,  placed   low;   no  ventral  tins. 
Head  very  large,  compressed,  the  snout  rather  short;  mouth  large; 
jaws  with  very  strong,  couical  canines  anteriorly;  vomer  and  palatines 
each  with  about  2  rows  of  coarse  molars,  the  palatine  band  shutting 
against  similar  teeth  on  the  sides  of  the  lower  jaw.     Gill-membranes 
broadly  united  to  the  isthmus.     No  pyloric  ca?ca.     Large  fishes  of  the 
North  Pacific.     {a>apfU'/aqy  Anarrhichm;  ix^o^f  fish.) 

1199.  A.  ocellatns  Ayres. 

Dark  grayish  or  greenish,  the  body  and  dorsal  fin  everywhere  cov- 
ered with  round,  ocellated  black  spots  of  various  sizeSi  the  light  mark- 
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iDgs  forming  reticulations  around  the  spots;  head  paler^  with'the  retic- 
ulations iu  much  finer  pattern;  anal  pale-edged.  Pectorals  broad,  more 
than  half  length  of  head.  Longest  spines  of  dorsal  half  length  of  head. 
Head  11;  depth  15.  D.  CCL;  A.  233;  P.  19.  L.  5-8  feet.  Pacific 
coast,  from  Jtf onterey  north  to  Puget  Sound.  Feeds  largely  on  Ech- 
inoids. 

(Ayrea,  Proc.  Cal.  Acad.  Nat.  Sci.  i,  31,  1855:  Anarrkichthya  felia  Oirard,  U.  S.  Pao. 
R.  R.  Sorv.  Fish.  1858,  125:  Anarrhichthya  felU  Gttnther,  iii,  211.) 


Family  CXV.— LYCODID-^.* 

{The  JEelpouts.) 

Body  elongate,  more  or  less  eel-shaped,  naked  or  covered  with  very 
small,  imbedded,  cycloid  scales;  head  large;  mouth  large,  with  coTiical 
teeth  in  jaws,  and  sometimes  on  vomer  and  palatines;  bones  of  head 
unarmed.  Gill-membranes  broadly  united  to  the  isthmus;  pseado- 
branchise  present;  gills  4,  a  slit  behind  the  fourth.  Dorsal  and  anal 
fins  very  long,  of  soft  rays  only,  or  the  former  with  a  few  posterior 
spines;  vertical  fins  confluent  around  the  tail;  pectorals  small;  ven- 
trals  jugular,  very  small  or  wanting.  Lateral  line  obsolete  or  nearly  so. 
Gill-rakers  small;  pyloric  coeca  rudimentary;  vent  not  near  the  hea<l. 
Genera  about  6;  species  30.  Bottom  fishes,  chiefly  of  the  Arctic  and 
Antarctic  seas;  some  of  them,  and  perhaps  all,  are  viviparous. 

{LyoodidoB  GUutber,  iv,  319-326:  genus  Zoarces  GUuther,  iii,  295:  Zoarchidas  Swain- 

BOD.) 

a.  Dorsal  fin  low  behind,  some  of  its  posterior  rays  short  and  spine-like;  ventrals 
small.    (Zoarcinas,) 

6.  Scales  present ;  teeth  strong,  conic,  in  jaws  only Zoarces,  425. 

aa.  Dorsal  fin  continuous.    {Lycodina.) 
c.  Ventral  fins  present. 

d.  Vomer  and  palatines  toothless ;  scales  present Ltcodopsis,  426. 

dd.  Vomer  and  palatines  with  teeth. 

e.  Scales  present Lycodes,  427. 

ee.  Scales  obsolete Lycodalepis,  428. 

oc.  Ventral  fins  wanting. 

/.  JawH  equal;  body  scaleless Gymnelis,  429. 

ff.  Jaws  unequal,  the  lower  projecting Uronectes,  430. 

*  The  six  families  following  (Zj(Coc7i^,  CongrogadidcB^  Fieraaferidtdy  OphidiidaSy  GadidaSy 
MacruridcB)  constitute  the  group  or  suborder  of  Anaoanthini  or  Jugularea,  distinguished 
from  the  other  Aoanthopteri  by  the  long  dorsal  and  anal  fins^  which  are  composed  of 
soft  rays  only.  The  ventral  fins,  if  present,  are  Jugular.  The  present  family  is  called 
ZoarcidcB  in  the  key,  on  page  79. 


. 


784      CONTBIBUTIONS   TO  NORTH  AMERICAN   lOHTHYOLOQY— i?. 

# 

495.— ZOARCES  Cnvier. 

Uelpauts. 

(Cnvier,  R^gne  Anim.  ed.  2,  ii,  240,  1829:  type  Blenniua  vivipanu  L.) 

Body  elongate,  compressed,  tapering  posteriorly;  head  oblong,  heayy, 
narrowed  above,  the  profile  decnrved;  month  large;  teeth  strong,  conic, 
bluntish,  in  2  series  in  the  front  of  each  jaw,  and  1  series  on  the  sides; 
teeth  in  outer  series  larger;  no  teeth  on  vomer  or  palatines.  Donal  fio 
very  long,  low,  some  of  itJ3  posterior  rays  much  lower  than  the  others, 
developed  as  sharp  spines;  pectoral  fins  broad;  ventrals  jugular, of  3 
or  4  soft  rays.  Scales  small,  not  imbricated,  imbedded  in  the  skin. 
Size  large.    (Cctfa/oxiyc,  viviparous.) 

a.  Numbers  of  fin  rays  and  vcirtebrsB  increased.    (Maoroioareei  Gill.) 

1300.  Z.  angrnillaris  (Peck)  Qtoier.^Eelpout;  MuUon-JUh;  Mother  of  Etk, 

Eeddish  brown,  mottled  with  olive,  the  scales  paler  than  the  skin 
about  them ;  dorsal  fin  marked  with  darker ;  a  dark  streak  from  eye 
across  cheeks  and  opercles;  lower  jaw  included;  maxillary  reaching  be- 
yond orbit;  pectoral  long,  about  two-thirds  length  of  bead;  ventrais 
one-fifth  head ;  highest  ray  of  dorsal  about  equal  to  snout ;  the  poste- 
rior spines  about  one-third  length  of  eye;  first  ray  of  dorsal  above  pre- 
opercle.  Head  6;  depth  7.  D.  95,  XVIII,  17;  A.  105.  L.  20  inches. 
Delaware  to  Labrador;  rather  common  northward.  Two  forms,  per- 
haps distinct  species  {anguillaris^  ciliatus)  occur,  distinguished  by  the 
size  of  the  jaws. 

(Blenniuft  anguillaris  Peck,  Mem.  Amer.  Acad.  Sci.  ii,  46;  Storer,  Fisb.  Mas8.2<i3; 
Giinther,  iii,  296:  Enchehjopus  anguiUarin  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  lt?63^25t?: 
Zoarces  labroaus  and  Z.  fimhriatua  Ciiv.  «&  Val.  xi,  466,  468:  BlenniuB  dliatui  Mitch. 
Trans.  Lit.  &  Phil.  Soc.  N.  Y.  i,  375,  1815,  the  large-mouthed  form.) 

426.— liYCODOPSIS  Collett. 
(Leurynnia  Lockington.) 
(Collett,  Proc.  Zool.  Soc.  London,  1879,  .381:  type  Lycodea pacifieus  Collett.) 

Body  elongate,  eel-shaped,  covered  with  small,  smooth,  imbedded 
scales.  Head  large;  snout  broad  and  long;  interorbital  space  very 
narrow;  mouth  large,  horizontal;  teeth  conical,  those  of  the  upper  jaw 
in  a  single  row;  those  of  the  lower  in  a  band  in  front,  the  inner  series 
enlarged,  larger  than  the  upper  teeth;  no  teeth  on  vomer  or  pala- 
tines. Ventral  fins  very  small;  vertical  fins  continuous^  without  spinefl. 
{Xtjx<i>d7}<:,  Lycodes;  <^^tc,  appearance. 
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1901.  JL.  paciflcns  CoUett. 

Light-reddish  olive,  becoming  lighter  below;  vertical  fins  margined 
with  black;  the  scales  paler  than  skin,  forming  light  spots;  pectorals 
dusky.  Head  comparatively  short;  orbital  region  not  constricted,  nor 
cheeks  tumid;  mouth  comparatively  small,  the  maxillary  reaching  cen- 
ter of  pupil;  head,  nape,  and  axil  of  pectoral  naked.  Dorsal  and  anal 
fins  enveloped  in  thick  skin,  which  is  covered  with  imbedded  scales  like 
those  on  the  body;  pectoral  half  the  length  of  head;  ventrals  half 
length  of  orbit;  mandible  half  length  of  head;  distance  from  snout  to 
base  of  dorsal,  4^  in  length.  Head  5J;  depth  8J.  D.  100;  A.  85.  L. 
12  inches.  San  Francisco  to  Paget  Sound;  rather  common  in  deep 
water;  the  original  type  said  to  be  from  Japan. 

(Lycodes  pacificus  Collett,  Proc.  Zoul.  Soc.  Loudon,  1871),  381.) 

l!203.  li.  pancidens  (Lockington)  Gill. 

Very  similar  to  L. pacificmy  but  larger,  with  larger  head  and  mouth; 
snout  very  broad;  orbital  region  constricted ;  cheeks  tumid;  maxillary 
extending  about  to  posterior  edge  of  orbit.  Pectoral  two-fifths  length 
of  head;  ventrals  half  orbit;  mandible  three-fifths  length  of  head;  dis- 
tance from  snout  to  base  of  dorsal,  3^  in  length.  Ilead  4 j ;  depth  10. 
Off  San  Francisco  in  deep  water;  possibly  a  variety  or  state  of  the  pre- 
ceding, corresponding  to  the  *' variety''  ciliatus  of  Zoarces  anguillaris. 

{LfurynnU  jMucideng  Lockingtoo,  Proc.  U.  S.  Nat.  Miis.  1879,  326;  Gill,  Proc.  U.S. 
Nat.  Mu8.  1880,248.)^ 

43T.— JLYCODES  Rcintardt. 

(Reinlinnlr,  Kongl.  Danskc  Videnak.  Selsk.  Naturv.  vii,  153,  1838:  type  Lycodea  rahli 
Reinh.) 

Body  elongate,  more  or  less  eel-shaped,  tapering  behind.  Head  ob- 
long ;  mouth  nearly  horizontal ;  lower  jaw  included ;  conical  teeth  on 
jaws,  vomer,  and  palatines,  those  on  jaws  and  palatines  mostly  in  a  sin- 
gle series.  Dorsal  fin  beginning  behind  bases  of  pectorals,  without 
spines;  pex^torals  moderate,  inserted  rather  high;  ventral  fins  small, 
of  3  or  4  rays.  Scales  small  and  imbedded,  present  on  part  or  all  of 
the  body,  the  scaly  area  more  extensive  in  the  adult  than  in  the  young. 
No  air-bladder  nor  pjioric  cceca.  Species  numerous,  chiefly  of  the 
Northern  seas.    (ASxoi'Jij?,  wolfish.) 

a.  Body  elongate,  its  depth  12-24  times  in  length. 
1908.  JL«  paxlllns  Goodo  and  Bean. 

Color  probably  light  brown.    Body  very  elongate;  head  broad,  flat 
Bull.  Nat  Mas.  No.  16 GO 
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above,  the  profile  abruptly  decurved ;  upper  jaw  exteuding  fiw  beyond 
the  lower  5  cheeks  very  full  and  protuberant ;  teeth  of  both  jaws  iu  a 
single  series  except  at  the  symphysis;  a  few  teeth  clustered  at  the  head 
of  the  vomer ;  palatines  with  a  single  series ;  teeth  very  stout,  recnnwl 
and  sharply  pointed ;  scales  covering  the  entire  body  and  exteudiDg  on 
the  bases  of  the  vertical  fins ;  head  and  pectoral  fins  scaleless ;  dorsal  tin 
inserted  at  less  than  one-fourth  the  entire  length  from  the  snout  Head 
7 ;  depth  17.    D.  116 ;  A.  100.    {Ooode  &  Bean.)    Le  Have  Banks. 

(Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  44.) 
1304.  If  verrilll  Goode  <&  Bean. 

Light  grayish  brown  above;  below,  pearly  white;  sides  with irrepilar 
brown  patches  bisected  by  the  lateral  line ;  abdominal  region  livid  blae; 
a  spot  of  brown  on  the  tip  of  tail.  Body  very  elongate.  Head  much 
depressed ;  maxillary  nearly  reaching  posterior  margin  of  orbit;  upper 
jaw  much  the  longer;  profile  very  convex,  snout  obtusely  roundeil 
above.  Head  5§;  depth  about  13.  D.  92;  A.  88.  {Chode  dt  Bean.) 
Coast  of  Massachusetts  and  northward,  in  deep  water. 

(Goode  and  Bean,  Amer.  Journ.  Sci.  Arts,  xiv,  1878,  474.) 
<aa.  Body  moderately  elongate,  its  depth  6-10  times  iu  the  length. 
1205.  £i.  vallli  Keinhnrdt. 

Browiiisli  yellow,  with  (>  blackish  cross-bands  extending  on  the  dor 

sal  fin  and  confluent  on  the  belly  ;  the  first  cross-band  on  and  below  tbt- 

iiiiterior  dorsal  rays,  the  second  above  the  vent;  adults  nearly  unifonu 

L'  blackish.     Head  nearly  twice  as  long  as  high;  snout  long,  the  maxil 

r  lary  reaching  to  opposite  middle  of  eye;  distaiice  of  vent  from  ventrals 

nearly  equal  to  length  of  head;  ventral  fins  less  than  one-fourth  as  loujr 

:  as  pectorals;  vertical  fins  scaly;  body  wholly  scaly.     Head  IJ;  depth 

J  8.     D.  IIG;  A.93;  V.4;  vert.  25.f  87.     North  Atlantic     (GUnther.) 

(Reiiihardt,  Dansk.  Videusk.  Selsk.  Afhaudl.  vii,  153,  1838;  GUutLer,  iv,31D;  Gill. 
Proc.  Acad.  Nat.  Sci.  Phila.  18G3,  2G0.) 
i 
\  1206.  I^.  esmarki  C<  llett. 


Id 


f 
1 


13 rownish  black,  with  a  whitish -yellow  patch  on  the  nai>e,  and  i>-*> 
transverse  bands  of  the  same  color  across  the  dorsal  and  iwsteriorly 
across  the  anal,  these  bands  becoming  broken  into  annular  spots,  with 
age.  Body  behind  front  of  dorsal  scaled;  vertical  lins  scaly;  nai>e 
scaly;  snout  obtuse;  maxillary  not  more  than  half  head;  lateml  liue 
indistinct,  divided;  pectorals  8  in  length.    Head  4J;  depth  8.    D.  HO; 
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A,9o'j  P.  22;  V.  4.    !Nova  Scotia  to  Finmark  and  Spitzbergeii.    (Col- 
lett) 

(Collett,  Norges  Fiske  1874,  95;  Collett,  Norake  Norcl-Havs  Exp.  1880,  84:  Lycodis 
rahli  Goode  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1879,  209,  not  of  Rcinh.) 

ISIOT.  JL«  reCicalatas  Reinh. 

Brownish,  with  reticulated  black  lines  on  the  head  and  body;  thos*^ 
on  the  body  disposed  in  5  groups  or  cross-bands,  the  three  anterior 
of  which  emit  1  or  2  vertical  streaks  on  the  dorsal  fin;  dorsal  dark- 
€Hlged.  Body  entirely  scaly;  vertical  tins  naked.  Head  twice  as  lon^ 
as  high;  snout  long;  maxillary  extending  to  behind  middle  of  eye; 
disUmce  from  vent  to  ventrals  more  than  length  of  head.  Head  4 ; 
depth  about  8.  D.  94;  A.  75;  V.  4;  cceca  2.  L.  14  inches.  Greeii- 
and,  south  to  the  Grand  Banks. 

(Reinhardt,  1.  c.  167;  GUntber,  iv,  320:  Gill,  1.  c.  2G0;  Collett,  1.  c.  84:  Lycodes  rostfi 
Malmgr.  1^64:  Ly codes  gracilis  Sara,  Christ.  Vid.  Selsk,  ForL.  1866:  Lycodes  perspicillum 
Kroyer,  Dannk.  Vidensk.  Selsk.  Afliandl.  1845,  23^i:  Lycodes  perspicillum  GUntlier,  iv, 
320:  Lycodes  perspicillum  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1863,260.) 

1 908*  JL.  seminadas  Rei  uh. 

Color  uniform  pale  grayish  brown,  without  spots  or  bands.  Body 
naked  in  front  of  vent,  scaly  behind;  fins  naked.  Head  large.  Dis- 
tancc  of  ventrals  from  vent  somewhat  more  than  length  of  head. 
Head  3J;  depth  7.  D.  91;  A.  74;  P.  21;  cceca  2.  Greenland  to  Spitz- 
bergen.    (Collett) 

(Reinhardt,  Kong.  Dansk.  Selsk.  etc.  1838,  223;  GUutlier,  iv,  320;  Gill,  1.  c.  2(>(); 
Collett,  1.  c.  113.) 

1909.  li.  nebulosns  Kroyer. 

Brown,  with  small,  S.iint,  yellow,  transverse  bands  across  the  back 
Body  naked  anteriorly;  the  posterior  i»art  of  dorsal  fin  scaly;  the  anal 
naked  or  nearly  so.  D.  87;  A.  68;  P.  19;  V.  3.  Greenland.  (Kroyer.) 
An  imperfectly-described  species,  unknown  to  recent  writers. 

(Kroyer,  1.  c.  1844, 140;  Gill,  1.  c.  260.) 


210.  £«.  cocclneus  Bean. 
Brown,  red  below;  pectorals  reddish  brown  above,  carmine  below; 
9  bluish-white  bands  on  the  dorsal;  a  f(»w  whitish  blotches  on  sides 
and  on  head;  anal  brownish  red;  head  white  below;  a  whitish  blotch 
as  large  as  eye  at  upper  angle  of  gill-opening.  Posterior  two-thirds  of 
tail  covered  with  separated  scales;  rest  of  body,  head,  and  fins,  scab*- 
less;  lateral  line  visible  only  on  scaly  part  of  body,  consisting  of  a  few 
faint,  short,  linear  scratches.  Pectoral  twice  as  long  as  premaxillaiy, 
fiiUing  short  of  the  vent  by  its  own  length;  dorsal  b^^umxi^  ^vsix 
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auterior  half  of  pectoral;  anal  under  twenty-first  dorsal  ray;  tail  stout. 
Head  4;  depth  7^;  B.  C.  D.  87  (with  half  of  caudal);  A.  87  (with  bait 
of  caudal);  P.  18;  Y.  3.  L.  20  inches.  Big  Diomede  Island,  Bering's 
Strait.    (Bean,) 

(Bean,  Proc.  IT.  S.  Nat.  Mus.  iv,  144,  18H«1.) 

438.— liYCODALEPES  Bleoker. 
(Blecker,  Vcrl.  Akad.  Amst.  od.  2,  viii,  3(>9:  typo  Lycodes  muco9us  Rich.) 

This  genus  differs  from  Lycodes  in  the  total  absence  of  scales. 
{Xuxator^qy  Lycodes;  aXe-tq^  without  scales.) 

1211.  Ij«  mucosas  (Rich.)  Bleeker. 

Blackish,  with  irregular  white  markings  in  the  form  of  5  narrow  Uars 
across  the  back;  lower  parts  of  head  and  trunk  whitish.  Body  robnst: 
head  very  large;  snout  long,  its  length  3  in  head;  mouth  large,  the 
maxillary  extending  to  beyond  eye;  distance  from  vent  to  ventraU 
more  than  length  of  head;  eye  very  small,  11  in  head.  Ventrals  ven* 
small;  pectorals  large  and  broad.  Head  31;  depth  8.  D.  UO;  A.  70; 
V.  3;  vert.  20  +  06;  coeca  2.    L.  18  inches.    Arctic  seas. 

(Lycodes  mucosus  Rich.  Last  Arctic  Voyage,  362:  Lycodes  mucosua  Gtinther,  ir,  3d): 
Lycodes  mucosus  Bean,  Bull.  U.  S.  Nat.  Mutj.  xv,  112,  lb71>.) 

1212.  L..  turncri  (Benn)  J.  &  G. 

Light  brown,  grayish  below;  a  cream-colored  band  on  anal;  a  cn's 
centic  band  of  cream-color  crosses  the  nai)e,  and  continues  l)ehind  the 
pectorals;  10  bands  of  creaiu-color,  bordered  with  brown,  from  the  t\\^< 
of  the  dorsal  rays  to  the  lower  half  of  body,  becoming  wider,  an«l 
broken  below  the  middle;  caudal  tipped  with  pale.  He^ul  depresstil; 
maxillary  reaching  to  opposite  posterior  margin  of  eye;  distance  i'nnw 
v(»utrals  to  vent  less  than  length  of  head.  Head  4^;  depth  8.  1).  S-"»; 
A.  07;  P.  IH',  V.  3.     Saint  Michael's,  ^Maska.     (Beati.) 

{Lycodes  turnni  Beau,  Proc.  U.  S.  Nat.  Mus.  li^r?,  Aiui.) 

1213.  L..  polaris  (Sabine)  J.  &  G. 

*' Without  any  scales;  length  of  the  pectoral  exceeding  twice  its 
breadth,  having  15  rays.  Yellowish,  lighter  on  the  belly,  with  11  hup* 
saddle  like  markings  across  the  back,  the  middle  of  these  inarkinj:> 
being  much  lighter  than  their  edges;  the  whole  back  and  the  siiles 
marbled."  {Gilnfher.)  Coast  of  North  Georgia.  An  imi>erfectly  cK'- 
scribed  sjiecies,  unknown  to  late  writers. 

(Blcnnius  polaris  Sabine,  Parry's  Joum.  Voy.  lH19-'20,  Snppl.  212:  Lycodet  potent 
Giintbcr,  iv,  321.) 
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439.— OYIUNELIS  Reinhardt. 

(Reiohardty  Dansk.  Vidensk.  Solsk.  Afbandl.  vii,  131,  1838:  type  Ophidium  viride  Fa- 
bricius. ) 

Bocly  elongate,  naked  (see  G,  stigma).  Vertical  fins  without  spines; 
ventral  fins  none.  Small  conical  teeth  on  the  jaws,  vomer  and  pala- 
tines. Gill-openings  very  narrow.  No  air-bladder;  pyloric  cceca  none ; 
no  anal  papilla.    Size  small.    Arctic  seas,    (/^c^juvo?,  naked;  ev^eXut;,  eel.) 

1314.  G.  viridls  (Fabr.)  Reinh. 

Brownish,  sometimes  uniform,  but  generally  with  dark  roundish 
transverse  markings^  1  to  4  round  black  spots  on  anterior  part  of 
dorsal  fin;  anal  sometimes  black-edged;  lower  part  of  head  with 
Hharply-defined  whitish  markings.  Snout  subconical,  longer  than  the 
eye;  jaws  equal;  mouth  oblique;  maxillary  reaching  beyond  eye;  teeth 
rather  small,  conical,  in  a  single  series  on  each  side,  forming  a  patch 
anteriorly;  distance  from  snout  to  vent  2^  times  length  of  head.  Pec- 
toral rounded,  inserted  low,  its  length  less  than  half  that  of  head. 
Dorsal  commencing  over  posterior  third  of  pectorals.  Head  about  6^ ; 
depth  about  13.  Eye  7  in  head.  D.  100;  A.  80.  Arctic  seas,  Alaska 
to  Nova  Scotia;  abundant. 

(Ophidium  Hride  Fabr.  Faun.  Grcenl.  141,  1780;  GUnther,  iv,  323;  CoUett,  1.  c.  123: 
Gymnelis  pictus  GUnther,  iv,  324, 1862.) 

1915.  G.  f  Stigrma  (Bennett.)  Gthr. 

S(tale8  present,  very  small;  no  trace  of  ventrals.  Dilute  brown,  with 
irregular  transverse  series  of  brown  spots,  besides  obscure  cross-bands 
("void  swathes '');  a  large,  round,  purplish  spot  near  the  origin  of  the 
<lorsal.  Vertical  fins  uuited  into  a  transparent  ridge;  pectoral  rather 
large.  Snout  obtuse;  chin  with  a  large  gibbosity;  teeth  small.  Depth 
about  8.  L.  5  inches.  Kotzebue  Sound.  {Lay.)  Probably  the  type  of 
a  distinct  genus. 

(Ophidium  stigma  Lay  &  Bennett,  Zool.  Beechey's  Voy.  67;  GUnther,  iv,  325.) 

430.— UROIVECTES  GUnther. 
(GUnther,  Cat.  Fiah.  Brit.  Mns.  iv,  325, 1832:  type  Ophidium parrii  Ross.) 

Body  ensiform,  compressed;  tail  long  and  tapering;  ventrals  none; 
vent  not  far  distant  from  the  head;  numerous  minute  teeth  in  jaws  and 
on  palate;  lower  jaw  the  longer;  no  barbel;  scales  and  gill-openings 
unknown,    {dupdj  tail;  vijxrij?,  swimmer.) 

1916.  U.  parrll  (Ross)  Gthr. 

Color  uniform.    Head  very  obtuse,  ifs  length,  depth,  and  breadth 

equal;  head  broader  than  the  body,  flattened  and  groove \>^V>^^^^^^ 


«        !• 
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eyes,  which  are  lateral  aud  rather  large;  greatest  depth  of  body  Home 
what  more  than  length  of  head;  neck  much  arched.  Dorsal  iniserted 
just  beliiud  head ;  pectoral  extending  beyond  vent.  Head  4.  D.  50;  A. 
45;  P.  37.    Baffin's  Bay.     {Oiinther.) 

(Ophidium  parrii  Ross,  Parry's  Third  Voyage,  App.  109;  GUnther,  iv,  326.) 

Family  CXVL— CONGROGADID^. 

Body  elongate,  compressed,  eel-shaped,  naked  or  covered  with  small 
scales.  Mouth  moderate,  horizontal,  the  lower  jaw  the  longer;  teeth  in 
a  single  series  in  the  jaws  and  sometimes  on  vomer  and  palatines  also: 
no  barbels.  Branchiostegals  4  to  7;  gills  4,  a  slit  behind  the  fourth: 
pseudobranchije  present.  Gill -membranes  more  or  less  connected,  frw 
from  the  isthmus.  Dorsal  tin  long  and  low,  of  slender  rays  imbedded 
'I  in  the  skin;  anal  similar  to  dorsal,  both  connected  to  the  caudal fiii; 

I  tail  diphycercal.    Pectoral  fins  small;  ventral  fins  wanting.    Vent  le- 

,-*i  ^  mote  from  the  head,  without  papilla.    Air-bladder  none;  pyloric  ciw-a 


f    : - 


r  n  none.    Small  fishes,  chiefly  of  the  East  Indies.    Genera  3;  species  4. 

4  (Ophidiidw,  group  Congrogadina  Giinther,  iv,  388,  389.) 

i 

!  a.  Canines  present;  doTBal  heginuing  near  the  middle  of  the  body.  ..Scttalixa,  431. 

431.— SCYTAL.IIVA  Jordan  &  Gilbert. 


9 
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(.lor.  &  Gill).  Proo.  V.  S.  Nat.  Miis.  188(),  'ir>G:  type  Scytalina  cerdaJe  J.  &  0.) 

l^ody  very  long  and  slender,  covered  with  small  scales.  Head  d^ 
])ressed,  shaped  like  the  head  of  a  snake,  with  tumid  cheeks  and  a  dis 
tiuct  neck.  Eyes  small,  sui)erior.  Mouth  rather  large,  the  lower  jaw 
slightly  i)r()jecting.  Teeth  conii*,  in  single  series  on  jaws,  vomer,  ami 
])alatines.  Each  jaw  with  two  canines  in  front.  No  lateral  line:  pstn 
dobranehiie  small,     (xill-rakers  almost  obsolete.    Doi-sal  tin  very  low. 

•  its  first  ray  near  the  middle  of  the  body.  Anal  fin  similar  to  dorsal, 
nearly  as  long.  Tail  dii)hycen*al,  the  caudal  well  develoi)ed.  (Dimiim 
tive  of  i>lcytaU\  from  /rxyra/r^,  a  viper.) 

•  1«1T,  S.  rordalo  J.  A:  G. 

Flesh-colored,  with  much  mottling  of  purplish  in  fine  pattern:  Wily 
nearly  plain;  caudal  reddish -edgetl.  Head  bi-oader  than  btnly;  snout 
depressed,  rounded  at  tip:  cheeks  v(»ry  long:  oi)ercle  short;  iiiten*! 
bital  space  rather  broad,  eoncave  ]><isteriorly;  <*yes  small,  anterior  aiul 
sui>erior;  upi>er  lip  sejmrated  by  a  crease  from  the  skiu  of  the  f«n'- 
head;  lower  jaw  pi-ojecting;  edge  of  lower  lip  with  iwres,  and  wuali 
^  dermal  fiaps  and  fringes;   maxillary  extending  a  little  b^md  «yt« 

';  nostrils  wvl\i  ftvuaW  fta^^*    li^^^t  ^^a^i  ^vUl  a  oeries  of 


• 
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conical  teeth,  besides  two  divergent  canines  in  front;  upper  jaw  witli 
similar  teeth  in  several  series  in  front,  the  canines  smaller  and  closer 
together.  Pectorals  little  longer  than  eye;  insertion  of  dorsal  slightly 
in  front  of  anal,  a  little  in  front  of  middle  of  body;  rays  of  vertical  fins 
low  and  weak,  those  of  caudal  most  developed;  vent  close  in  front  of 
anal,  which  is  similar  to  dorsal.  Head  8;  depth  14.  D.  41;  A.  36.  L. 
6  inches.    Straits  of  Fuca;  burrowing  among  rocks  near  low  tide-mark. 

(JorOau  Sl  Gilbert;  Proc.  U.  8.  Nat.  Mus.  iii,  18d0,  266.) 

Family  CXVII.— FIERASFERIDiE. 

Body  very  elongate,  compressed,  tapering  into  a  long  and  slender 
tail.  Ko  scales.  Teeth  cardiform  on  jaws,  vomer,  and  palatines^  canine 
teeth  often  present;  no  barbels;  lower  jaw  included;  vent  at  the  throat; 
gill-membranes  more  or  less  united,  free  from  the  isthmus;  no  pseudo- 
branchiae;  no  pyloric  cceca;  vertical  fins  very  low,  confiuent,  without 
spines;  no  ventral  fins;  |>ectoral  fins  present  or  absent.  Small  fishes 
of  the  tropical  seas,  parasitic  in  shells  of  mollusks,  in  JEchinoderms,  etc. 
Genera  3;  species  12. 

{Ophidiid(Bj  group  Fierasferina  OUntber,  iv,  381-384.) 
a.  Pectoral  fins  present ;  caudal  fin  obsolete Fierasfer,  432. 

433.— FIERASFER  Cuvier. 
(Cnvier,  R^gno  Anim.  ii,  1817 :  type  Fieraafer  imherhis  Cuv.  =  Gymnotus  acua  Brilnnioh.) 

Ko  distinct  caudal  fin;  pectoral  fins  developed.  (Fierasfery  the 
ancient  name,  from  v''£e/>o?,  sleek  and  shining.) 

1918.  F.dnbins*  Putnam. 

Color,  in  spirits,  uniform  light  brown,  with  a  short  silvery  band  along 
the  sides  of  the  abdomen,  made  by  contiueiit  spots.  Maxillary  extend- 
ing slifjhtly  beyond  orbit;  lower  teeth  larger  than  the  upper,  except  2-4 
front  teeth  of  upper  jaw,  which  are  about  equal  to  lower  teeth;  vomer 
with  3-6  teeth,  2  or  3  of  these  canine-like.  Pectoral  half  head;  vent 
under  base  of  jH^ctoral.  Dorsal  fin  low,  but  distinct;  anal  much  more 
developed  than  dorsal;  its  longest  rays  about  in  the  middle  of  the  fish. 
Air  bladder  long,  slightly  constricted  behind.  Gill-membranes  not  cov- 
ering isthmus.  Head  7J;  depth  of  head  15.  (Putnam.)  Florida  Keys 
to  Cuba  and  Panama. 

(Carapua  lafflnis  Poey,  Syn.  Pise.  Cub.  1868,  402,  not  of  F,  affinia  GUnther;  Putuain, 
Proc.  B«>8t.  Soc.  Nat.  Hist.  1874,  344.) 

*  In  the  Museum  of  Comparative  Zoology  is  **•  one  valve  of  a  pearl  oyster,  in  which 
a  ipecimen  of  Fieraaftr  dubiaa  is  bcantifuUy  inclosed  in  a  pearly  covering,  deposited 
on  it  by  the  oyster.*'    (Putnam,) 


L*. 
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Family  CXVIIL— OPHIDIIDiE. 

(The  Ophidioids.) 

Body  elongate,  compressed,  more  or  less  eel-shaped,  naked  or  covered 
with  very  small  scales,  which  are  not  imbricated,  but  placed  in  oblique 
T.  series  at  right  angles  with  each  other;  head  large;  lower  jaw  ineloded: 

*'\  both  jaws,  and  usually  vomer  and  palatines  also,  with  villiform  orear- 

r;  dilbrm  teeth;  premaxillaries  protractile;  gill-openings  very  wide,  the 

gill-membranes  separate,  anteriorly  narrowly  joined  to  the  isthmus  be- 
hind the  ventrals;  pseudobranchiae  small  or  obsolete.  Gills  4,  a  8lit 
behind  the  fourth ;  vent  more  or  less  posterior.  Vertical  fins  low, 
without  spines,  confluent  around  the  tail ;  tail  isocercal ;  ventral  Ads  at 
the  throat,  each  developed  as  a  long,  forked  barbel.  Air-bladder  and 
l)yloric  ccBca  present.  Genera  3,  species  about  12.  Carnivorous  fishes, 
found  in  most  warm  sca«. 

(OphidiidcBf  group  Ophidiina  GUnther,  iv,  376-380.) 

a.  Body  scaly. 
b.  Palatines  with  a  band  of  villiform  teeth  only Ophidixtx,  431 

433.-OPHlDIU]fI  Linnseus. 
{Ophidion  Artedx J  Liiinicus Syst.  Nat.:  tj'po  Ophidian  barbatum  L.) 

Body  moderat<^ly  elongate,  compressed ;  scales  small,  not  imbricated 
■  1  but  arranged  in  short  oblique  series,  i)laced  at  right  angles  with  each 

,    •;"  other,  much  as  in  Anguilla.     Head  naked,  or  somewhat  scaly;  teeth 

r]  villiform,  those  of  the  outer  series  more  or  less  enlarged;  teeth  on 

^  j  vomer  and  palatines  bluntish,  some  of  them  enlargetl.     Vent  well  lie- 

hind  pectorals.  {Ophid'mm^  an  ancient  name,  from  6^t3tovj  a  small 
snake.) 


T  . 
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■  J  ,j  ti.  Outer  teeth  of  jaws  lixed.     (Ophidium.) 
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'>.  1219.  O.  marg^iua turn  Dek. 
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Color  nearly  plain  brownish ;  dorsal  and  anal  fins  margined  with 
black.    Maxillary  reaching  posterior  margin  of  orbit;  air-bladder  short 
and  broad,  with  a  foramen  on  the  under  side;  outer  ray  of  veotrald 
about  equalling  length  of  head;  inner  ray  half  length  of  outer.    Gill- 
t  rakers  4.    Head  CJ;  depth  7^.    Atlantic  coast  of  North  America  from 

Xew  York  southward. 
(Dekay,  N.  Y.  Faqna,  Fish.  1842,  315 ;  Putnam,  Bost.  Soc.  Nah  Hist.  1874, 3«t) 
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19«0.  O.Joseplii  Grd. 

Pale  olive,  sprinkled  all  over  with  brownish  specks;  belly  and  sides 
of  head  plain ;  vertical  iins  edged  with  black.  Eye  moderate,  4  in  head ; 
maxillary  extending  to  opposite  its  posterior  margin ;  origin  of  dorsal 
at  some  distance  behind  base  of  pectorals.  Body  shorter  and  pectorals 
more  elongate  than  in  0.  taylori.  Head  G.  Saint  Joseph's  Island,  Texas. 
(Girard.) 

(Ophidionjoaephi  Gimrd,  U.  S.  Mex.  Bound.  Sarv.  Ichth.  1859,  29.) 


O.  holbroolLi  PatDam. 
"  Inner  barbel  nearly  two- thirds  length  of  the  outer;  outer  barbel  equal 
to  the  distance  from  the  center  of  the  eye  to  the  point  of  the  operculum ; 
maxillary  reaching  to  the  posterior  border  of  the  eye.  Length  of  the 
eye  equal  to  the  distance  from  its  posterior  margin  to  the  ridge  of  the 
preoperculum.  Head  one-sixth  of  the  total  length  of  the  fish.  Dorsal 
and  anal  with  a  black  margin.  Gill -rakers  4.  Air-bladder  long,  pointed, 
without  a  foramen.''    L.  6  inches.    Key  West,  Florida.    (Putnam.) 

(Putntira,  Proc.  Bust.  Soc.  Nat.  Hist.  1874,  342.) 

1333.  O.  taylori  Girard. 

Light  olive;  head  and  upper  parts  covered  with  conspicuous  round 
dark,  olive-brown  spots;  chin  dusky;  vertical  fins  edged  with  black. 
Head  large,  little  compressed,  naked;  top  of  head  with  conspicuous 
mucous  pores.  Dorsal  fin  beginning  over  the  pectorals;  outer  ray  of 
ventrals  little  more  than  half  length  of  head;  inner  about  one-thinl. 
Air-bladder  ovate,  not  contracted;  seven  gill-rakers  below  the  angle  of 
the  arch;  pseudobranchiaB  developed.  No  spine  on  the  end  of  the 
Hiiout.  Outer  teeth  in  both  jaws  considerably  enlarged,  the  upper 
largest.  Head  6;  depth  8.  L.  12  inches.  Coast  of  California;  not 
rare. 

(Girard,  U.  8.  Pac.  R.  R.  Surv.  Fish.  1859, 138.) 

aa.  Outer  teeth  iu  jaws  movable;  head  scaly  above.    (Leptophidium*  Gill.) 

1923.  O.  profandoram  (Gill)  J.  <&  G. 

Light  rufous ;  vertical  fins  margined  with  black.  Body  very  slender; 
8('ale8  regularly  arranged  in  quincunx  order;  scales  on  head  extending 
to  forehead,  opercles,  and  cheeks;  snout  high,  projecting,  armed  with  a 
concealed  spinous  hook;  teeth  villiform,  separated  by  an  interval  from 
an  outer  row  of  longer,  slender,  movable  teeth;  eye  longer  than  snout, 
3^  in  hea<l;  lateral  line  obsolete  behind ;  vent  toward  end  of  first  third 

*Gill.  Proc.  Acad.  Nat.  Sci.  Phila.  1K>J,  210:  type  Leptophidium  pro/undorum  € 
IXin^rd^,  Blender;  Ofpidior,  Ophidium.) 
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of  length;  ventral  fins  short.    Head  6;  depth  10.    Gulf  Stream,  off  th 
coast  of  Florida.     ( OilL) 

(Leptophidiutnprofundorum  Gill,  Proc.  Acad.  Nat.  Sci.  Pkila.  1863,  211.) 

Family  CXX.— GADID^.* 

(The  Codfishes.) 

Body  elongate,  more  or  less  compressed  behind;  t£iil  asaallyisoct 
cal  (diphycercal  in  Dhiematichthys) ;  scales  cycloid,  small,  sometiur 
wanting.  Gill-openings  very  wide;  gill-membranes  separated  or  som 
what  united,  commonly  free  from  the  isthmus;  no  spines,  the  fiu-ra; 
all  articulated.  Dorsal  fin  extending  almost  the  length  of  the  bac 
forming  one,  two,  or  three  fins;  anal  fin  long,  single  or  divided;  cand 
fin  distinct,  or  confluent  with  the  dorsal  and  anal;  ventral  fins  joguli 
but  attached  to  the  pubic  bone,  each  of  one  to  eight  branched  ra} 
Gills  4,  a  slit  behind  the  fourth.  Xo  pseudobranchise.  Edge  of  pi 
opercile  usually  covered  by  skin  of  head.  Pyloric  coeca  nsaally  dudu 
ous,  but  sometimes  few  or  none.  Air-bladder  generally  well  developc 
Genera  35,  species  about  90;  an  important  family,  many  of  its  nienibe 
being  highly  valued  as  food.  They  inhabit  chiefly  the  northern  sea 
one  genus  (Lota)  being  confined  to  the  fresh  waters.  Two  genera  [Si 
gicoluj  Lnclfnga)  are  blind  and  inhabit  the  cave  streams  of  Cuba. 

(Gadidcb  Giiuther,  iv,  :J26-:J69;  OphidiidcBj  group  Brotulina,  iv,  371-376.) 


4 

4 


a.  Body  scaly. 
h.  Vertical  fiuH  united  or  approximated;  pyloric  ccec.a  two ;  no  barl>el.    {BrotMhnc 

V.  Tt^rtical  lins  united Byt'iites.  il 

vc.  Vertical  fins  separate ;  tail  diphycercal Dinematicutiiys,  € 

)  hb.  Vertical  tins  well  se])arated;  i>yluric  cieca  mostly  numerous;  tail  is<K'en;iL 

rf.  Fixintal  bono  sin;jle,  normal.     {Gadinof.) 
€,  Anterior  dorsal  composed  of  a  band  of  fring«»«  preceded  by  a  8Uu«U*r  ra; 
«  barbels  3  to  5. 

*  /.  Ventral  rays  3  to  5 ;  anal  fin  entin* Oxos.  4il 

1  ee.  Anterior  dorsal  composed  of  distinct  rays. 

g.  Chin  with  a  barbel. 
'"f-  h.  Dorsal  tins  two;  anal  fin  one. 

i.  Ventral  fins  narrow,  filamentous,  each  composed  of  two  or  tliP 

slender  rays PiiYCi5,  4^* 

ii,  Ventrals  broader,  each  of  about  six  rays. 

•  -  j.  Tail  attenuate;  anal  fin  notched  ;  mouth  inferior:  deei>-M'a  iM* 

Haloid )RPHYRi>.  4;5 
."  jj.  Tail  normal;  anal  fin  entire;  mouth  teriuinal. 

it.  Vomer  toothless;  teeth  v ill iform PHYSicrirss  t^ 

.  '  kk.  Vomer  with  teeth. 

■    • 

; '  /.  Vomer  and  mandible  with  canines Molva,  4# 

)  11.  Vomer  and  mandible  without  caniuc^s Lota,  WJ 

•    A  ^^.^_^__^____ ■■  * 

/.  *  Including  family  119,  BrotuUdWf  in  the  key  to  the  families,  pagra  79. 
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kh.  Dorsal  fio  siDgle;  anal  Ad  single;  ventrals  well  developed. 

Brosmius,  442. 

hkh.  Dorsal  fius  three;  anal  fins  two Gadus,  443. 

gg.  Chin  without  barbel ;  lower  jaw  projecting;  scales  large;  dorsals  twu; 

anal  one Hypsicometes,  444. 

dd.  Frontal  bone  divided;  top  of  head  with  a  triangnlar  excavated  area;  no 

barbel.     (Merluciina.) 
p.  Lower  jaw  projecting;  dorsals  two;  anal  one;  anal  and 

second  dorsal  deeply  eroarginate Mkrlucius,  445. 

aa.  Body  naked;  mouth  very  large:  abdomen  greatly  dilatable;  teeth  very  unequal; 

jaws  with  very  long,  depressible  canines.     (ChioBmodon- 
tinai) Chiasmodon,  440. 

484.-BYTHIT£S  Reinhardt. 
(Reinhardt,  Dansk  Vidensk.  Selsk.  Afhandl.  vii,  178,  ld39 ;  type  Bythites  fuscus  Reinh. ) 

Body  elongate,  covered  with  minute  scales.  Head  large,  thick; 
mouth  large;  jaws  equal;  no  barbel;  bands  of  teeth  in  the  jaws 
and  on  vomer  and  palatines.  Brauchiostegals  eight;  gill-membmues 
united,  ft^ee  from  the  isthmus;  eye  moderate.  Lateral  line  interrupted. 
Vertical  tins  united ;  ventral  lins  reduced  to  simple  filaments,  each  com- 
I>osed  of  two  rays  closely  united.  Air-bladder  large;  two  pyloric  coeca. 
A  thick,  conical,  anal  papilla  (in  the  male).  Greenland.  (^uOiTTj<;y  an 
animal  of  the  depths,  from  poOw^^  the  deep.) 

1994.  B.  fuscus  Reinh. 

Uniform  dark-brown.  Head  with  minute  cirri;  snout  obtuse;  maxil- 
lary extending  to  below  eye;  vertical  fins  enveloped  in  thick  skin;  ven- 
trals two-thirds  as  long  as  head.  Depth  less  than  length  of  head. 
Greenland.     ( Oiinther.) 

(Reinhardt,  1.  c.  179;  GUuther  iv,  375.) 

439.— DINEHIATICHTHYS  Bleeker. 
{Brosmophyois  Gill :  Halias  Ay  res.) 
(Bleeker,  Batoe,  318;  type  Dinematichthya  ilyocwteoides  Bleeker.) 

Body  moderately  elongate,  covered  with  minute  imbedded  scales; 
lateral  line  inconspicuous;  head  moderate,  conical;  opercle  with  a 
Hpine  posteriorly;  preopen»>le  unarmed,  usually  with  a  large  mucous 
pore  at  its  angle;  no  barbels;  jaws  subeqnal;  teeth  in  the  jaws  cardi- 
form,  in  bands  anteriorly;  vomer  and  palatines  with  similar  teeth; 
gill-membranes  little  connected.  Dorsal  fin  low,  continuous,  its  last 
rays  contiguous  to  the  caudal,  but  nearly  or  quite  free  from  it;  anal 
fin  even,  similar  to  dorsal,  but  shorter;  rays  of  vertical  fins  slender, 
much  branched;  ventrals  reduced  each  to  a  filament  formed  of  two 
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closely  joined ;  caudal  sliort  and  Bleuder;  tail  diphycercal,  trancateat 
base  of  (miidal;  anal  papilla  large(iii  ^];  stomach  large,  witbtwosbon 
pyloric  cteca,     (3^,  two;  «;/iaj  thread;  I'^fu;,  flsh.) 
a.  lleiuX  neorlf  or  quite  Bcaluti^ss.     {Haliat''  Ayrcs.) 
19S8.  D.  manilnatas  (Ajreaj  Gthr. 

Keddish  brown ;  fins  broadly  edged  with  bright  rose  red.  Heat)  with 
tnices  of  very  rudimentary  scalea  sunken  in  the  skin ;  eye  well  forward,  l\ 
in  snout',  7  or  8  in  bead ;  maxillary  reaching  beyond  eye  a  little  less  IhsR 
half  length  of  bead;  t«eth  of  jaws  subequal,  in  broad  baDd«;  palarim- 
teeth  in  a  short  band,  shorter  than  eye.  Fiii-ruys  steoder,  imbedJiil 
iu  skiti;  pectorals  modentte,  a  little  more  than  half  length  of  bead; 
rentrals  half  length  of  head ;  nape  nearer  origin  of  dorsal  than  ti{)  uf 
snout;  vent  slightly  behind  middle  of  boily;  caudal  as  long  as  eye  ami 
snont;  a  eonspienoas  pore  above  tip  of  maxillary;  two  pores  at  chin: 
anal  papilla  withont  bomy  appendages;  lower  lip  with  a  fringe  nt 
minute  cini.  Head  4|  in  length;  depth  abont  G.  D.  about  tW;  A, 
about  4m.    Coast  of  California,  ratber  rare;  in  deep  water. 

(firtMMJM  mar^iiKifii*  Ayres.  Proc.  Cnl.  Acad.  Nat.  Sci.  i,  III.  1654:  EaU*i  turp 
flalu*  Ayn-9,  Proc.  Cal.  Acail.  Nut,  Sci.  I860,  M;  GilDther,  iv,  373:  BrantofltfeU  mv 
ginatus  Gill,  Vnx.  Acad.  Nut.  Sci.  Phila.  lc«I,  IGe;  lejti:!,  253.) 

436.— 0>'OSI  Ayrce. 

(Molella  Cav'ifr:  Mohella  Khmyi:  IthiHinifmii'GiU:  ntiata  Coach  and  CoiifJkia  Thnmr 
W.U,  yoiiiig  Ibnus.) 

vKi»s«.  Hist.  N;tt.  d'Etir.  Mi-rid.  Hi.  -JIl,  1^:.>G:  lyjio  Onix  mir-irr/<t  Ki»»=  liadu-  tr,.  . 
iu(«.  111.  &  Skbii.) 
Itixly  ralhtT  elongate.  eovcriHl  with  very  small  scales;  bead  nmn  •> 
If.-f.s  di-pn'ssed;  lower  jaw  {nclmUtl:  thin  with  a  barbel;  snont  withl»i 
tol'niiv  barbels,  one  on  each  anterior  n(>.<:tri);  teeth  in  bands  on  jaiviau- 
vomer;  none  ou  [mbitines;  some  of  the  teeth  in  np[>er  jaw  sotui'tiinr- 
enlarircd  or  cuiiiuelike;  dorsal  fins  two.  the  anierii>r  c<>:iiiMised  of  sni:il 
fringe-like  iitys  concealed  in  a  gn>ovc.  in  front  of  these  a  .sirt^-lt-  Ii>ii> 
i^iy;  stH'ond  dorsitl  long:  anal  simdar:  c-andal  tin  nmndt-tl  or  laiin-'' 

•.\vri'*.    IViV.  Cal.  .\rud.  N;il.  Sii.  ii.  .'■.'.  lr<>':    !>!«■  linvmiut  ■uryiKUfa*  .!..;■• 

•W.-  il.<  ii»(  ii<I.>]>t  thp  rnT:i.'r  iinmr'  (;.i><fr..j  ..irn.  ..f  Rariiirwini-.  bnaDM-  «r  lirpl 
liiilc  i'^  i.l.-:i.-o  that  rhi-  imii::1i  ti^iin-of  l.'.nid.  i.-i.  on  nhii-b  liaidnp^rm-  aiMMUlUr.- 
R.iSur.4|iit'  wa*  finnidi'il.  was  iiit>-mtf-l  fi-r  a  siicii.-*  af  (hu»  raitwr  lliaD  of  ftf* 
f.i>-*c /«!>;>■'  llliH-li  &  :^i.'bDi'idiT  is  *  y.rtFtvp!Dton»  grunp,  ineluiliiij'  apccMof  Cate 
vl  wbii:!!  ^f:iu»  il  tuaj'  Ik  Mnisidcivd  a  ■juoiijm. 
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to  7  rays.     Small  fialics  of  the 
iug  considerably  auioug  tbeinselvcs. 
iu  Gadoid  flsbes;  fioiu  »»';,  aii  ass.) 

niprcHMd;  uo  large  caniDes.     (Rhinone- 

Poodo  &  Bi-ao.—Fuiir-bnirded  Bockling. 
^;irt  of  ilorsal  iirid  auiil,  aud  lower  margin  of  cau- 
(isidt)  of  moutb  black.     n«ad  oblong,  compressed, 
^^  ,a.^-^  nri'iiin'iiiolile  blunt;  mouth  large,  inferior;  a  barbel 

^^^  y  id'  Kuimt,  and  one  on  each  unterior  nostril;  maxilliiry 

jfpyond  eye;  toeth  in  narrow  bands,  some  of  them  con- 
Jyod;    lateral   line  stiteh-like,  developed   at  intervals. 
Y  of  dorsal  as  long  as  bead;  venCraU  about  half  leugtb 
Kidal  somewhat  acute.     Head  5;  depth  G.     D.  50;  A,  43; 
'l  inches.    N^ortb  Atlnnttc,  on  both  coiists. 
yiai  LlnDiuiis,  S.vat.  Kat. :  Mottlla  lamloriila  Stcrer,  Hi»t.  Finb.  MiMS. 
imbria  Oiinlbtr,  iv,  387:  MinoHemai  caudaeula  Gill,  Proc.  Acad.  Kut. 
L  lfl6;l,  Hi.) 

(Ohoi.) 

|fcT.  O.  rolllhardlf  (Kruyer)  Gill. 
FUniform  reiltUsb  brown;  cirri  and  tips  of  fins  red.  Head  dupressed, 
Pmt  rather  pointed  anteriorly;  snout  rallier  short,  with  two  barbels; 
^chin  with  one;  tt-cth  in  villiform  bands,  those  of  one  series  in  each  jaw 
longer  than  tlie  rest.  First  ray  of  lirst  dorsal  short,  little  longer  than 
snoat.  Vent  near  middle  of  length.  Distance  from  snont  to  first  dor- 
sal W  of  length.  Heads.  I>.5C;  A.  45;  V.  8.  Greenland.  {CoUett.) 
IfMotflla  argenlata  Reinh.  Solsk.  Nat.  Mnth.  Afli.  18n7,  110:  Motdla  rrmfHirdli 
KrSjer  MSS.;  Collett,  Nonilte  Nonl-Hnvs.  Hxp.  lUr^O,  l;ll:  Onot  rrinliai-dti  GiW,  Proc. 
Aoad.  Nat.  Sci.  Philo.  166.1,  341:  tCouchia  argentata  Glliitbi-r,  W,  3G3,  ttin  yoiiDg  of 
tbta  or  other  spocioHof  Onoa;  small,  uilvory  Usbcs,  swiinmiag  at  the  Hiirfacu  in  tbe 
open  MO.) 

iflSS.  O.  eUBlB  (ReiDh.)  Gill. 

Head  small;  snout  with  two  barbels;  chin  with  one;  teeth  feeble, 
aniform,  in  villiform  bands;  palatine  teeth  villiform.  Vent  nearly  me- 
.  dian;  distance  to  front  of  dorsal  %  of  length.  First  dorsal  ray  pro- 
dooed,  as  long  as  head.  Head  CJ;  D.  59;  A.  10.  Greenland.  {Col- 
Utt.) 

{MoUaa  «i>*ii  Keinh.  Daosk.  Vidensk.  Selsk.  Nat.  vii,  IIG,  1H38:  Orm M«l*OiU,Pnw. 
AMid.  Nat.  Sol.  PhiU.  1803,  341;  Colklt,  1.  c.  134.) 


"Ki 
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487.— PHYCIS*  Bloch  &  Schneider. 

Codlings. 

(Bloch.  &,  Schneider,  Syst.  Ichth.  1801,  56:  type  Phycia  tinea  Bloch  &,  Schneider.) 

Body  rather  elongate ;  head  subconic ;  moutli  rather  Uirge,  thi* 
maxillary  resiching  to  below  eye;  lower  jaw  included ;  chin  with  a  small 
barbel;  jaws  and  vomer  with  broad  bands  of  snbequal,  pointed  toetli: 
])alatines  toothless.  Dorsal  fins  two,  the  first  sometimes  produced  at 
tip;  second  dorsal  long,  similar  to  the  anal.  Ventrals  wide  apart, 
filamentous,  each  of  2  or  3  slender  rays.  Gill-membranes  somewhat 
connected,  narrowly  joined  to  the  isthmus.  (s^Dxer,  an  ancient  name  of 
some  fish  living  in  the  Fucus,  ^Dxoc.) 

j!i  <i.  Dorsal  rays  scarcely  produced.     (  Uroph ycis i  GWh) 

V 

I J  1999.  P.  regrius  (Walb.)  J.  &,  6. 

\  Pale  brownish  tinged  with  yellowish,  the  lateral  line  dark  brown,  in- 

terrupted by  white  spots;  inside  of  mouth  white;  first  dorsal  largely 
black,  this  color  surrounded  by  white;  second  dorsal  olivaoeoas,  with 
irregular  round  dark  spot«;  caudal,  aual,  and  pectorale  dusky;  ven- 
trals and  lower  edge  of  pectorals  white;  two  vertical  series  of  ronml 
dark  spots  on  the  sides  of  the  head.     Body  rather  stout;  head  brond; 

,*  •  mouth  large,  the  maxillary  reaching  posterior  margin  of  eye.     Eye  les«i 

than  snout  or  interorbital  width ;  first  dorsal  low,  its  height  about  equal 
to  half  length  of  head;  ventral  fin  longer  than  head,  about  3i  in  lenjith 

•:•  of  body;  ciiudal  fin  subtruncate.      Hejid  4J;  depth  4 J.     D.  8-43:  A. 

about  45;  scales  rather  large,  about  90  in  the  lateral  line.  North 
Atlantic,  south  to  Cape  Fear.     Said  to  exliibit  electric  i>owers  in  litV. 

{^IUvhuih:*  rt'tjiitti  Walb.  Art.  Pi!*o.  \792,  18o  :  Phtfcitt puHctatuf  T>vk.  X.  Y.  Faniia.  Fi-^h. 

«•  *Jii'2:  KnclitltiopH-'*  rvgaltM  Bloeh.  &.  Scbn.  1*^1.  .'>:i:  Pkjfvh  rryal'm  GUuther.  iv.  33.'k  > 

I 

:  1430.  P.earlli  Hean. 

•.;  Brown,  with  some  li;4ht  spots  on  the  second  dorsal  fin  and  on  the 

sides;  anal  and  both  dorsiils  margined  with  brown.     Bo<ly  short  and 
.  ;  stout ;    maxillary  extending    l>eyond    fnmt  of  I've :    barl>el   one  thinl 

length  of  upper  jaw,  which  is  half  length  of  heail:  interorbital  sparr 
;•  equal  to  length  of  snout;  pet'torals  as  long  as  postorbitai  part  of  liea«l; 

•  _    

*  **  U^P'<ipUrn  anjtnttu  "  Giiiitlur  o>.  •^'^'» :  »^'.  •*•*'- ^  •  ♦»  ^  •rv  ^niall  silvt-r>-  lish"  «H'caM'm- 
ally  takoii  ou  i>iir  ooasts*  as  woll  a>  on  tho-**-  ot  Eun»iH».  i>  iiou-  snp}ioi$eil  to  bt»  th**  yonug 
ol  s|HH*ios  ol'  Phjft'if. 

'^  tOill.  PnK\  Aoatl.  Nat.  Sci.  Phila.  l^^OS,  440:  type  Gadms  rtfimt  Walb.     (ut>HZ,  tail: 

[  <prHi?.  Phycis.) 
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ventrals  reaching  nearly  to  vent;  none  of  the  rays  of  first  dorsal  pro- 
daced,  the  fin  not  higher  than  second  dorsal.  Head  ^;  depth  4^.  D. 
10-02;  A.  53;  P.  15;  Lat.  1. 155.  L.  14  inches.  Charleston,  South  Car- 
olina. 

(Bean,  Proc.  U.  S.  Nat.  Mus.  iii,  69,  1880.) 
aa.  Ono  of  the  ray8  of  the  first  dorsal  more  or  less  produced.     (Phycis,) 
1231.  P.  chass  (Walb.)  GWl—Cadling  ;  Squirrel-hake. 

Brownish  above,  sides  lighter  and  tinged  with  yellowish;  thickly 
punctulate  with  darker;  below  pale;  inside  of  mouth  white;  vertical 
fins  somewhat  dusky;  anal  fin  margined  with  pale;  lateral  line  not 
dark.  Body  rather  slender;  head  depressed;  eye  large,  about  equal  to 
interorbital  width ;  maxillary  reaching  posterior  margin  of  pupil.  Fila- 
mentous dorsal  ray  about  two-sevenths  length  of  body,  when  perfect ; 
pectorals  |  length  of  head;  ventral  fins  extending  beyond  the  vent; 
scales  comparatively  large.  Head  4J;  depth  5.  D.  9-57;  A.  50;  Lat. 
1. 110.    Atlantic  coast,  chiefly  northward. 

(Blennim  ohuss  Walb.  Art.  Pise.  1792,  186:  Enchelyopus  amerioanus  Bl.  &  Schn.  1801, 
53:  Phifcis  americanus  GUnther,  iv,  353:  Phycis  filamentoaus  Storer,  Fish.  Mass.  367; 
Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  237.) 

13;X2.  P.  tenuis  (Mitch.)  Dek,— Codling ;   White  hake;  SquirreUhake. 

Brownish,  lighter  and  yellowish  below;  fins  very  dark.  Snout  longer 
than  eye,  narrower  and  more  pointed  than  in  P.  chusa.  Eye  large, 
usually  wider  than  interorbital  space;  maxillary  reaching  beyond  pupil. 
Filamentous  dorsal  ray  about  two-thirds  length  of  head;  ventral  fins 
about  reaching  vent.  Scales  very  small.  Head  4J;  depth  5 J.  D.  9- 
57;  A.  4H;  Lat.  1.  138.  Distinguished  from  the  preceding  chiefly  by  the 
smaller  scales.  North  Atlantic,  south  to  Virginia;  abundant  north- 
ward. 

(Oadua  tenuis  Mitch.  Trans.  Lit.  &,  Phil.  Soc.  N.  Y.  1815,  372;  GUI,  Proc.  Acad.  Nat. 
Sci.  Phila.  18«*)3,  238:  Phycia  dekayi  Kaup,  Archiv.  Naturg.  i.  89,  1858.) 

1233*  P*  Chester!  Goodo  and  Bean. 

Eye  3^  in  length  of  head;  maxillary  twice  in  head;  barbel  one  third 
diameter  of  orbit ;  vent  equidistant  from  tip  of  snout  and  end  of  second 
dorsal;  distance  from  snout  to  dorsal  fin  equals  twice  the  length  of  the 
mandible;  the  thirtl  ray  of  the  second  dorsal  extremely  elongate,  its 
length  more  than  twice  that  of  head,  and  more  than  four  times  that  of 
the  longest  of  the  other  rays ;  ventral  fins  with  the  first  ray  one-thinl 
length  of  body,  the  second  about  three  times  the  length  of  the  head, 


»   - 
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the  third  nhorter  than  the  diameter  of  orbit;  pectorals)  four  timenas 
h)n^  as  the  operele.  Scales  large  and  thin;  lateral  line  much  broken 
posteriorly.  Head  4J;  depth  5.  D.  0  or  10,  50;  A.  50;  Lat  1.  90. 
(Goode  and  Bean.)    Coast  of  Massachusetts,  in  deep  water. 

(Goodc  and  Bean,  Proc.  U.  S.  Nat.  Mus.  i,  1878,  25G.) 


43§.— HAL.OPORPHYRLS  Giinther. 
(Lepidion  SwaiuHou;  preoccupied  as  Xf/»u/ia. ) 
((JllntliiT,  Cat.  Fish.  Brit.  Mus.  iv,  3r.^»,  1862:  typo  Gadua  lepidion  Risfio.) 

B(Mly  eh)npite,  compressed,  tapering  into  a  slender  tail.  Scales  reiy 
small.  Head  entirely  scaly,  even  to  the  gill-membranes.  Snout  de 
l^n^ssed,  thin  and  flat,  projecting  beyond  the  mouth ;  mouth  rather larj,a': 
chin  with  a  barbel;  jaws  with  bands  of  villiform  teeth;  a  small  roiiud- 
ish  i)atch  of  teeth  on  vomer,  none  on  palatines.  Dorsal  fins  two;  the 
lii'st  short,  its  anterior  ray  ])roduced  into  a  long  lilament;  anal  tin 
deeply  notched,  almost  separated  into  two  tins;  ventnil  tins  with  mi 
rays,  one  of  them  tilamentoiis;  caudal  truncate.  Brauchiastegals  7. 
Deep-water  iishes.  (a^.?,  sea;  -ofufopo^^  puri>le,  from  the  deep  colora- 
tion.) 

I2;i».  II.  viola  OchhIo  A:  Bean. 

<\>lor.  deep  violet  ov  blue-b'ack  ;  inside  of  mouth  and  operch-s  hliie- 
black:  snout  broad,  pointed  at  tip.  much  di.*pressed,  forming  a  nHiiUKi* 
projection  above  mouth;  a  i-onspicuous  keel  extending  luukwanl  fnun 
tip  of  snout  ahuig  the  suborbital  to  the  posterior  margin  of  the  evi-. 
Mouth  U-sliai>ed,  wholly  inferior:  maxillary  nearly  n^iehing  jxistrrior 
margin  of  orbit:  interorbital  spaee  tlat,  as  wide  as  the  large  eye.  t lit* 
orbital  ridges  somewhat  elevated:  barbel  about  one-half  diameter  tf 
orbit.  First  dorsal  with  its  lirst  ray  nnieh  produeetl,  longer  than  1m':i']: 
anal  tin  deeply  notched  near  its  middle.  <'andal  iHMlnnrle  as  Inn^'  ;»^ 
e\e;  its  depth  more  than  half  its  length:  longest  ray  of  veurriN  xvM'\\- 
ing  abimt  half  way  to  vent:  pectoral  li  in  head.  Dead  4^:  ilrjitb  ."». 
l>.  1-.K»:  A.  40:  V.  0:  Lat.  1.  ll"».  Banks  i»f  NewfouudKunl  and  M»uih 
A\ard,  in  dee]>  water.. 

^ //..'•  >j-'»r;' 75 ■■u'«  ru».*ti  Imml'.*'  avA  Iv-aii.  Fnu".  V.  S.  N.it.  M*:*.  :.  -."<*.  l*7-». - 

i;:9,-piivsic  iLi  s  K.ir- 

IhhIv  elongate,  i^neivtl  with  small  s^'ales:  head  entirvlv  >4\ilv:  snunt 
bi\Kid.  obtusely  n.ninded.  projecting  U'youd  the  mouth:  mouth  of  moii- 
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erate  size;  chin  with  a  barbel;  jaws  with  bands  of  villifonn  teeth; 
vomer  and  palatines  toothless.  Dorsals  2;  anal  fin  single,  not  notched; 
ventral  fins  with  5  rays,  the  outer  rays  filamentous;  caudal  rounded, 
slender,  free;  branchiostegals  7.    (A  diminutive  of  Phycis.) 

1984.  P.  dalwigkU  Kaup. 

Color  uniform  brownish;  pectoral  and  anal  whitish;  axil  of  pectoral, 
chin,  and  belly  blackish;  inside  of  mouth  white.  Head  broad,  de- 
pressed; cleft  of  mouth  oblique;  maxillary  extending  beyond  vertical 
from  pupil;  interorbital  space  flat,  its  width  rather  less  than  vertical 
diameter  of  orbit;  a  concealed  spine  on  each  side  of  nape.  Height  of 
iirst  dorsal,  equalling  half  length  of  head;  second  dorsal  somewhat 
lower,  nearly  uniform  in  height;  anal  similar  to  second  dorsal,  but 
lower;  pectorals  two-thirds  length  of  head;  filamentous  ventral  ray 
Bot  reaching  anal.  Eleven  series  of  scales  betweeen  anterior  dorsal 
and  lateral  line.  Head  4  in  length;  depth  5^.  D.  7-67;  A.  69;  Y.  5. 
(OUnther.)  Madeira;  lately  taken  in  deep  water  o£f  the  coast  of  Massa- 
chnsetts. 

(Kaap,  Wiegm.  Arch.  1858,  88;  Giinther,  iv,  348.) 

440.— 1IIOL.YA  Nilssou. 

Lings. 
(Nil86on,  Skandiuav.  Faonii,  1832,  iv,  57:t:  type  Gadua  moha  L.) 

Body  elongate,  covered  with  very  small  scales.  Chin  with  a  barbel; 
lower  jaw  included;  bands  of  teeth  on  jaws  and  vomer;  lower  jaw  with 
large  canines  which  are  arrow-shaped  and  movable;  vomer  with  a  curved 
series  of  canines,  mixed  with  small  teeth,  these  mostly  fixed;  no  teeth 
on  palatines.  Gill-membranes  broadly  united.  Two  dorsal  fins,  both 
well  developed;  one  anal  fin;  ventrals  of  several  rays.  Northern  seas. 
(An  old  name  of  M.  vulgaris.) 

1985.  in.  Talgraris  Fleming.^Ltn^. 

Barbel  longer  than  eye;  a  short  barbel  at  the  nostril;  eye  a«  wide 
as  interorbital  space.  D.  15-66;  A.  62;  V.  6;  vertebwe  27  +  37.  {QUn* 
ther.)    Greenland  and  Northern  Europe. 

{Gadua  moha  L.  Syst.  Nat.;  Fleming,  Brit.  Anim.  192;  Gttnther,  iv,  361.) 

441.— I.OTA  Cavier. 

Burbots. 
(Cnvier,  R^gne  Anim.  ii,  1817:  type  Gadus  lota  L.  =zLoia  vuJga9i$  JenyjiB,) 

Body  long  and  low^  compressed  behind..    Head  small,  depressed,. 
Bull.  Nat.  Mas.  No.. 


L       « 
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ratber  broad;  anterior  nostrils  each  with  a  small  barbel;  chin  with  a 
long  barbel;  snout  and  lower  parts  of  head  naked;  mouth  modenite) 
the  lower  jaw  included;  both  jaws  with  broad  bands  of  equal,  yilliform 
teeth,  vomer  with  a  broad,  crescent-shaped  band  of  similar  teeth;  no 
teeth  on  palatines.  Gill-openings  wide,  the  membrane  somewhat  con- 
nected, free  from  the  isthmus.  Scales  very  small,  imbedded;  vertical 
fins  scaly.  Dorsal  fins  two,  the  first  short,  the  second  long,  similar  to 
the  anal;  caudal  rounded,  its  outer  rays  procurrent;  ventrals  of  several 
raySr  One  species,  living  in  fresh  waters  of  northern  regions.  (lofa, 
the  ancient  name.) 

1386.  If.  maculosa  (Lo  &,)€,&.  Y.— Burbot;  Lake  Lawyer;  Ling. 

Dark  olive,  thickly  marbled  and  reticulated  with  blackish ;  yellowish 
or  dusky  beneath;  young  often  sharply  marked,  the  adult  becoming 
dull-grayish;  vertical  fins  with  dusky  margins.  Maxillary  reaching  to 
posterior  margin  of  eye;  barbel  longer  than  the  very  small  eye;  pec- 
toral If  in  head;  ventrals  reaching  half  way  to  venL  Head  4J;  depth 
6.  D.  13-7G;  A.  68;  V.  7;  vertebra  21+38;  cceca  30.  L.  2  feet.  Xew 
England  and  Great  Lake  region,  north  to  the  Arctic  seas;  abumlant 
northward;  also  (var.  vulgaris)  throughout  Northern  Euroi>e  and  Asia. 

(Gadus  lota  L.  Syst.  Nsit. :  Gadus  maculosiis  Lo  Snrur,  Jonm.  Acad.  Nat.  Sii.  Phila. 
i,  Sl\  1H73:  Lota  comprcHsa^  inornata^  and  maculosa  Di'kay,  Now  York  Fauna.  Fifth.  Wi 
2l?3-285:  Lota  vulgaris  Jenyna,  Manual  Brit.  Vert.  448:  Lota  vulgaris  Giinther«  iv,30y.; 


443.— BROS.llllJS  Cuvier. 
(Cuvier,  R^gn«  Anim.  ii,  1817:  type  Gadus  hrosmv  Mlillor.) 

Body  moderately  elongate,  covered  with  very  small  scales.  Moutli 
rather  large,  with  teeth  in  the  jaws,  vomer,  "and  i)alatines,  some  ol 
those  on  the  vomer  and  palatines  enlarged;  chin  with  a  bjirliel: 
branchiostegiils  7.  Dorsal  fin  single,  continuous,  not  elevated;  anal 
fin  similar,  but  shorter;  caudal  fin  rounded;  ventral  fins  .several -rave*!. 
Fishes  of  the  Northern  seas.  (A  latinization  of  the  vernacular  name 
hrosme.) 

1237.  B.  br^sme  (Mmier)  White.— OmA-. 

Brownish,  mottled;  young  uniform  dark  slatocolor,  or  with  tran.*- 
verse  yellow  bands;  vertical  fins  bordered  with  blackish,  and  mith  a 
white  edge.  Head  flattened  above;  upper  jaw  slightly  longer  chaa 
lower;  mouth  laigei  oblique;  majillary  reaching  beyond  orbit    Head 
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445  depth  5J.     D.  98;  A.  71.    (Storer.)     Polar  regions,  south  to  Cape 
Cod  and  Denmark. 

{GcduB  brosme  MUller,  Prodr.  Zoul.  Dan.  41, 1776:  Gadus  hrosme  Fabr.  Faan.  Groenl. 
140;  Lroftmius  JlaveBcenB  GUnther,  iv,  'J69:  Brosmius  flavescens  Storer,  Fish.  Mass.  368: 
DroMitittt  broame  Giinther,  iv,  369:  BroBmiun  vulgarU  Dekay,  New  York  Fauna,  Fish. 

448.— OADUS  Linnsus. 
Codfishes. 
(Artedi ;  Linns  as,  Syst.  Nat. :  t3rpe  Gadus  callarioB  or  marrhua  L.) 

Body  moderately  elongate,  compressed  and  tapering  behind.  Scales 
very  small;  lateral  line  present.  Head  narrowed  anteriorly;  mouth 
moderate  or  large;  chin  with  a  barbel,  which  is  sometimes  minute; 
teeth  cardiform,  subequal,  or  with  those  of  one  series  more  or  less  en- 
larged; vomer  with  teeth;  none  on  the  palatines.  Dorsal  fins  three, 
well  separated;  anal  fins  two;  ventral  fins  well  developed,  of  about 
seven  rays.    Specie^s  of  the  Northern  Seas;  highly  valued  as  food. 

{GaduBy  the  Ltatiu  name,  akin  to  the  English  word  Cod.) 

n.  Lower  jaw  included;  barbel  weU  developed. 

h.  Vent  below  second  dorsal;  species  of  large  size, 
c.  Lateral  line  black;  month  small,  the  maxillary  not  reaching  eye.    {MclanO' 
grammus*  Gill.) 

193§.  O.  eegllflnus  It,— Haddock. 

Dark  gray  above,  whitish  below;  lateral  line  black;  a  large  dark 
blotch  above  the  i>ectorals;  dorsals  and  caudal  dusky.  Snout  long 
and  narrow,  overlapping  the  small  mouth;  maxillary  barely  reach- 
ing front  of  orbit;  teeth  subequal,  large,  in  a  cardiform  band  in  upper 
jaw;  in  a  single  series  on  lower  jaw  and  on  vomer;  occiput  carinated;  a 
ridge  extending  backward  from  each  orbit;  eye  very  large,  two- thirds 
length  of  snout,  4  in  head.  Anterior  rays  of  first  dorsal  elevated, 
three  fourths  length  of  head,  the  fin  pointed,  higher  than  second  and 
third  dorsals;  caudal  lunate;  vent  below  front  of  second  dorsal.  The 
skull  in  this  species  is  more  depressed  than  in  Oadus  callariaSj  broader, 
and  thinner  in  texture;  occipital  crest  exceedingly  high,  much  higher 
than  in  Oadusj  the  wing-like  projections  at  its  base  anteriorly  spread- 
ing widely,  raised  above  the  surface  of  the  skull.  Head  3f ;  depth  4^. 
D.  15-24-21;  A.  23-21.  North  Atlantic,  on  both  coasts;  an  important 
food-fish,  reaching  a  considerable  size. 

{Gadus  cpgliflnuti  Linuiens,  Syst.  Nat. :  Gadus  (r^Zf/fniM Gtlnther,  iv,  332:  Melanograw^ 
mus  aiglifinus  Gill,  Proc.  Acad.  Nat.  Soi.  Phila.  186S^  237.) 

*  Gill,  Proc.  Acad.  Nat.  ScL  PhUa.  1863, 237 :  type  QadM  iBglifinus  L.  (jiiXai^  black; 
jrpafifiiff  line.) 
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cc.  X^atoral  line  palo;  month  rather  large,  the  maxillary  reaching  past  front  of  eye. 
d.  Vertebne  normal.    (Gadu8,) 

1339.  0«  callarias  L,,— Common  Cod-fiah, 

Greenish  or  browuish,  subject  to  many  variations,  sometimes  yellow 
ish  or  reddish;  baek  and  sides  with  nnmerons  rounded  brownish  spot: 
lateral  line  pale;  fins  dark.  Head  large,  but  varying  much  in  siz< 
maxillary  about  reaching  middle  of  orbit;  occipital  keel  not  grratl 
developed;  teeth  strong,  cardiform,  in  narrow  bands,  those  of  the  out 
row  in  the  upper  jaw,  and  of  the  inner  row  in  the  lower  jaw,  somewhj 
enlarged.  Eye  moderate,  about  half  length  of  snout'.  First  dore 
little  elevated,  its  height  about  half  length  of  head;  vent  under  froi 
of  secx)nd  dorsal;  caudal  slightly  emarginate;  pectorals  half  length i 
head.  Head  3 J  to  4^;  depth  ab<)ut  4.  D.  14-21-19;  A.  20-18.  >'ortl 
em  Seas,  south  to  Virginia,  Oregon,  and  Japan,  one  of  the  most  impo 
.  taut  of  all  food-fishes.  The  fish  of  tbe  Pacific  Ocean  ( var.  macroctpkalm 
is  said  to  have  the  air-bladder  ("sounds")  smaller;  it  is  wholly  siniila 
externally.  The  Greenland  form  (var.  ogac)  is  very  dark,  with  slond* 
caudal  peduncle,  longer  barbel,  larger  eye,  broader  interorbital  spaa 
longer  pectorals,  and  more  advanced  ventrals.  Great  variations  occd 
in  size  of  head  and  in  color  arjiong  individuals  from  different  regions. 

{(iaduH  Mllariaa  et  morrhua  Linn.  JSyst.  Nat.;  Gllnther,  iv,  "^16:  Mwrhna  u/Ntriii*. 
Storer,  Hist.  Fish.  Mass.  \\A\\:  Gadun  mncrowphaluH  Tiles.  Mem.  Acail.  Si-i.  .St.  Wur^ 
\\y  'MSOy  IMIO:  GmloH  inacroctphaUm  (riintb<*r,  iv,  3iJ0:  Gadun  o<jak  RirhanlMio.  F.  T.  J 
Fish.  246:  Gadun  ogac  Bean.  Hull.  U.  S.  Nat.  Mns.  xv,  110:  Gadutt  auratufVo]^.  l*ni 
Am.  Philos.  Soc.  Phila.  1873.) 

dd.  Vertebra*  pecnliarly  modi  tied,  somewhat  as  in  Merlucius,     {Tiletiia*  SwaiiuM'ii.^ 

12  JO.  O.  graeiliM  Tiles. 

Dusky  bluish  above,  yellowi.sh  white  below,  without  spots.  Form* 
a  haddock,  the  body  subterete,  eompn^ssod,  the  belly  prominent.  Ile.i' 
oblon*;,  tlie  snout  rounded  and  <lepressed ;  ui)per  jaw  longer  ami  hriKuI* 
than  lower;  barbel  moderate;  outer  teeth  setaceous;  eye  large.  S^mIi- 
very  small,  little  imbricated.  First  dorsal  subtriangular:  sim-oihI  «ltn 
sal  lower;  tliinl  obtusely  triangular;  pectorals  large;  ventrals  witb  ib 
st»cond  ray  i)ro<luced;  caudal  e(|ual.  Head  4^,:  depth  4,\.  D.  14-17-H< 
A.  21-LM);  P.  10;  V.  G;  B.  0.  {Pallaft,)  Alaska  to  Japan.  An  iiisiiil 
eieiitlydescribed  si)ecies,  which,  accpwling  to  Dr.  Bean,  who  has  laH 
obtained  it  in  Bering's  St^a,  is  very  distinct  from  the  other  meuilH*i>  t 
the  genus.    It  ditt'ers  from  Oadus  callanas  in  the  structure  of  it."*  vci 


*S\vainAon,  Nat.  lU»t.  Fish.  etc.  1^3U,  3U0:  type  Gadua  ^ractZit  Tiles.    (Dedii-attf< 
to  William  TheophiluM  Tilesins.) 
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tebrse,  resembling  the  structure  found  in  Merlucius.  This  diftereuce,  in 
Dr.  Beau's  opinion,  may  necessitate  the  revival  of  the  genus  Tilesla  of 
Swainson. 

(Gadu8  gracilia  Tilesius,  Mem.  Acad.  Imp.  St.  Petersb.  ii,  334,  1810:  Gadus  wachna 
Pallas,  Zoogr.  Ross.-Asiat.  iii,  182, 1811:  Til&tia  gracilis  Swainson,  1.  c:  Tilesia  gracilis 
Bean,  Proc.  U.  S.  Nat.  Mus.  1881, 243). 

lb.  Vent  in  front  of  second  dorsal;  species  of  small  size.    (MicrogadHS*  Gill.) 

194 !•  O.  proximufl  Grd.~Jam-ood. 

Olivaceous  above,  pale,  or  slightly  translucent,  white  below;  dorsal 
fins  dusky,  paler  at  base;  first  anal,  and  ventrals  uucolored;  second 
anal  dusted  with  dark  points.  Head  long,  convex  above,  somewhat 
compressed,  with  vertical  sides;  eye  moderate,  about  5  in  head;  mouth 
xather  large;  maxillar5*  reaching  to  below  pupil;  barbel  sipall;  teeth 
in  each  jaw  in  a  band,  the  outer  row  a  little  enlarged.  Gill-membranes 
a  little  connected,  free  from  the  isthmus.  First  dorsal  highest,  some- 
what falcate,  its  height  three-fifths  length  of  head;  first  anal  longer 
and  higher  than  second;  pectorals  moderate,  reaching  anal;  ventrals 
filamentous,  scarcely  reaching  anal;  caudal  slightly  eniarginate.  Lat- 
eral line  very  distinct,  wavy,  high  anteriorly,  slightly  interrupted  pos- 
teriorly. Vent  below  first  dorsal.  Head  4;  depth  4^.  D.  14-18-19; 
A.  21-21 ;  V.  6  or  7.  L.  1  foot.  Monterey  to  Alaska ;  abundant ;  a 
food-fish  of  some  importance. 

The  Tom-cods  (Microgadus)  differ  considerably  from  the  tnie  cods 
{Oadus)  in  the  structure  of  the  cranium.  The  following  is  Professor 
Gill's  account  of  the  skull  of  G.  proxitnus^  the  italicised  i)ortions  indi- 
cating the  differences  from  Qad%is  callarias: 

"The  cranium  is  proportionally  broader  towards  the  front  and  less 
fl£itteued,  while  the  braiucase  is  fiattened  below,  decidedly aicoUen  on 
each  side  of  a  depressed  sphenoidal  groove^  and  has  an  ovate  canli- 
form  shape;  the  paraoccipital  or  epiotic  is  not  proiluced  into  an  angle 
behind,  but  is  obtusely  rounded,  and  its  posterior  or  outwardly-descend- 
ing ridge  blunt;  the  opisthotic  is  well  develoi)ed,  oblong,  and  with  its 
re-entering  angle  high  up^  and,  on  a  line  with  it,  the  surface  is  divided 
into  two  parts — a  narrow  and  fiattened  one,  and  a  lower  expanded 
one,  much  swollen;  the  alisphenoid  or  pro-otic  is  oblong^  acutely  emar* 
ginate  in  front,  swollen  from  the  region  of  the  high  anterior  8inu8| 
and  above  a  little  produced  forwards;  the  great  frontal  is  a  little  longer 

*Gill,  Proc.  Acad.  Nat.  Sol.  PhUa.  18U5,  69:  type  Gadiu  praximua  Grd.  (jiiHpd^ 
amaU;  yado^,  Gadus.) 
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than  broad,  with  siipraoccipital  ci*e8t  continued  forwards  on  the  bone, 
and  near  the  front  expanded  upwanls,  and  with  the  expanded  pttrtiQit 
behind  dividing  into  narrow  lateral  tcings;  the  hiteral  teatiform  ridjiira 
of  the  frontal  are  continaed  forwards  and  curved  outicards  towards  the 
antero-lateral  angles;  the  anterior  frontals  are  mostly  covered  in  front 
by  the  great  frontal,  and  are  much  developed  in  the  direction  of  tbi* 
antero-lateral  angles,  the  inferior  expanded  axillary  jioi-tion  beinp  Ten- 
narrow;  the  nasal  has  a  rounded  ridge  in  fi-ont,  continued  well  belov, 
and  its  posterior  ci*est  is  laminar  and  trenchant." 

{Oadttn proximuM  Grcl.  Proc.  Acad.  Nat.  Sri.  IMiila.  1>^>1,  141,  and  in  U.  S.  Pac.  R.  R. 
Siirv.  142:  Mbrrhua  caUfornica  Ayres,  Proc.  Cnl.  Acad.  Nat.  Sci.  1854,  9:  Gcda9 calif tir- 
nicua  Giiuther,  iv,  3^)2:  MicrogadM prarimus  Gill,) 

1343.  O.  tomcod  Walb.~ rom-mf;  Front-fsh, 

Olive  brown,  distinctly  blotche<l  and  spotted  with  darker,  lighter  od 
the  belly;  more  opaque  than  in  O,  jtroximus ;  back  and  sides  profusely 
])unctulate;  dorsals  and  caudal  blotched  with  darker;  anals  coan^'lj 
punctulate  anteriorly,  colorless  posteriorly;  ventrals  and  iiectorah 
dusky.  Snout  rounded,  less  pro<luced  than  in  0.  proximuM;  rooath 
short;  maxillary  2.J  in  head,  reaching  ]>npil;  eye  large,  'Si  in  head: 
barbel  small;  pectorals  reaching  vent;  ventrals  tihunentuus,  n<it  ivucb- 
ing  vent.  Vent  un(h*r  interval  lu^twet'ii  fust  and  st'ronil  doisik 
Head  3^ ;  depth  5.  1).  i;3-17-18;  A.  L»0-17.  L.  11  feet.  Viii;iuia  to 
Labrador;  common  northward. 

{(idiliix  ioiii'vod  Walbuiiiii,  Arh^li,  Pisr.  1T1>'J,  IX\:  Mon'hua  prttimtta  .Slorvr,  Fi»h, 
Mass.  X>7 :  (iadnn  tomriHluH  GiintluT,  iv,  'XM:  Mhroijadin*  tonu\Hlu»  (Jill.) 

aa.  L<>w«»rjjiw  uroicctinjij;  barlM»l  sniall,  soiiH'tiuM's  (»l)ftolt»te. 
f.  Ui4»erja\v  with  it»  ti-etb  siibi-qiial.     (PoUurhinH  SilnH.") 

1'243.  O.  virenN  h.—rollack ;  Coal -fish :  (ivein  Cmh 

(iieonish  brown  abovo;  sides  jnid  1h»1ow  somewhat  silverv:  lateral 
line  pale;  iins  mostly  pale;  sometim«\s  a  black  spot  in  the  axil.  B«:m]i 
rather  elongate,  compressed;  snout  sliarj)  and  conic;  mouth  nilli»i 
small,  oblique;  maxillary  reaching  beyond  front  of  orbit:  h»wer  j;iw 
shghtly  the  longer;  teeth  in  the  njiper  Jaw  nearly  equal,  the  outn 
series  not  Ix^ing  esi»e<*ially  enlarged;  barbel  rudimentary  or  obsiilitc. 
(fill-membranes  considerably  unite<l.  free  from  isthmus.  A'ent  \\i\\\vi 
first  <lorsal.     Caudal  tin  lunate.      IVctorals  short,  acaively  rearbiu;: 


"Nilssim;  Bonapurtc,  Catologo  Mctodiro,  lS4('i,  4r>:  type  Gadus  jio//c/(ni«i  L. 
{ri>A\u}}x,  iiiniiy-l'aKliioncd ;  an  old  nann-,  with  no  obviuus  uppli.  atiuu;  jurLjin 
merely  a  latiiii/cd  Ibrui  of  tho  coujuj<»ii  iiaiiii.'.) 
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anal;  ventrals  short  Head  4;  depth  44,  D.  13-22-20;  A.  25-20;  Lat. 
1.  about  150;  vertebrae  54.  North  Atlantic;  common  northward  on 
both  coasts. 

(OadM  cirens  and  G,  carbonaritu  Linn.  Syst.  Nat. :  Merlangua purpureua  Storer,  Fish. 
Mass.  358:  Gadiu  virens  GUntber,  iv,  339:  Pollackius  oarbonaniu  GilL) 

1944.  0«  chalcogrrammus  Pallas. 

Blackish  above,  with  silvery  laster;  everywhere  punctulate  with 
black;  fius  also  punctulate;  veutrals  and  first  anal  pale.  Snout  conic, 
sharp,  rouuded  in  profile;  mouth  oblique;  maxillary  reaching  middle 
of  pupil;  chin  with  a  minute  barbel;  teeth  small,  those  of  the  outer 
row  above  slightly  enlarged;  eye  large,  wider  than  the  flat  interorbital 
space,  4  in  head.  Gill-membranes  somewhat  united,  the  posterior  out- 
line deeply  emarginate;  vent  under  interspace  between  first  and  sec- 
ond dorsal;  first  dorsal  higher  than  the  others,  the  second  lowest; 
ventrals  filamentous,  reaching  two-thirds  distance  to  vent;  pectorals 
long,  reaching  past  front  of  anal;  caudal  somewhat  concave.  Head 
4;  depth  5.  D.  12-17-18;  A.  18-18;  V.  7.  North  Pacific,  south  to 
Monterey. 

{Gadu8  chalcogrammus  Pallas,  Zoogr.  Ro38.-A8iat.  iii,  198, 1811-1831:  Gadus perisco* 
pu9  Cope,  Proc.  Amcr.  Phil.  Soc.  Phila.  1873:  Gadus  chalcogrammua  GUutber,  iv,  340.) 

ee.  Upper  jaw  with  an  outer  series  of  rather  larger  teeth.    {Boreogadus^  GUnther.) 

1945«  O*  saida  Lepechin. 

Brownish  above,  silvery  below;  head,  body,  and  fins  minutely  dotted 
with  black;  the  dorsals  and  pectoral  almost  entirely  black,  as  is  the 
lower  half  of  the  anal  fins;  lateral  line  pale.  Barbel  minute  or  absent; 
teeth  extremely  minute,  sharp,  those  in  the  outer  series  a  trifle  larger; 
snout  longer  than  eye,  which  is  equal  to  interorbital  space,  and  about 
one-fourth  head;  body  elongate;  tail  slender;  caudal  deeply  forked, 
the  upper  lobe  the  longer;  v(!ntrals  long,  1^  in  head;  pectorals  1^; 
vent  below  front  of  second  dorsal.  Scaler  very  minute,  non-imbricate. 
Head  35};  depth  6 J.  D.  13-15-21;  A.  16-21.  {Collett.)  Greenland  to 
Alaska  and  Russia. 

(Gadus  saida  Lopcchin,  Nov.  Comra.  Acad,  Scient.  Petrop.  1774,  512:  Gadus  saida 
GUnther,  iv,  337;  Collett,  Norske  Nord-llavs  Exp.  1880,  126:  Merlangus  polaris  Sa- 
bine, App.  Parrv'8  Voyage,  ccxi,  1824:  Gadus  fabricii  Rich.  Fanua  Bor.-Amer.  iii,  245: 
Gadus  fabricii  GUnther,  iv,  336:  Bareogadus  polaris  Gill,  Proc.  Acad.  Nat.  Sci.  PhilA. 
1833,  233:  Boreogadus  saida  Bean,  BuU.  U.  S.  Nat.  Mub.  iv,  108:  ^  Gadus  pggvMBUM  Pal- 
las,  Zoogr.  Ross.-Asiat.  iii,  IPO,  1811:  Gadus  agilis^ie\xi)k.  Kgl.  D.  Vid.  Selak.  1838, 196: 
f  Cktdns  glacialis  Peters,  Nord-Pol  Exp.  ii,  172,  1874.) 

*  GUnther,  Cat.  Fish.  Brit.  Mas.  iv,  336, 1862:  type  Gadus  fahricii  Rich«  (fiopBoi, 
Borthem;  Gados.)  -     -- 
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erwise  peculiar  in  several  respects.  Species  several,  very  similar. 
Large,  voracious  fishes,  little  valued  as  food.  (Merluciua^  the  ancieut 
name,  meaning  <^  Sea-Pike.") 

1947.  HI.  MllneaHs  (Mitch.)  Gill.— HaJte. 

Grayish,  darker  above,  dull  silvery  below;  axil  and  edge  of  pectoral 
somewhat  blackish;  inside  of  opercle  dnsky  silvery;  inside  of  mouth 
dusky  bluish;  peritoneum  nearly  black.  Top  of  head  with  the  W- 
shaped  ridges  very  conspicuous;  eye  shorter  than  snout,  and  less 
than  interorbital  width;  maxillary  reaching  posterior  border  of  pupil; 
teeth  not  very  large,  smaller  than  in  jlf.  smiridus.  Scales  larger  than 
in  other  species;  pectorals  and  ventrals  long,  the  latter  reaching  three- 
fourths  distance  to  vent,  their  length  about  three-fifths  that  of  head. 
Head  3J;  depth  GJ.  D.  13-41;  A.  40;  Lat.  I  100-110.  Coasts  of  New 
England  and  northward;  rather  common. 

{Stomodo:}  bilinenris  MitchiU,  Kept.  Fish.  X.  Y.7, 1614:  Gadus  alhidns  Mitchill,  Joarn. 
Aoad.  Nat.  Sci.  Phila.  i,  409:  Merluoius  albiduii  Storer,  Qist.  Fish.  Mass.  30:5;  Goode  &, 
Bean,  Bull.  Essex  Inst,  xi,  9.) 

194§«  HI.  smiridas  Raf,—European  Make. 

Dusky  above,  silvery  below;  dorsal,  caudal,  and  distal  part  of  pec- 
toral blackish;  inside  of  opercle  black;  inside  of  mouth  black  poste- 
riorly, pale  in  front;  peritoneum  black.  Ventrals  a  little  more  than 
half  head;  t'Cth  veiy  long.  Head  large,  3J;  depth  6 J.  D.  10-36;  A. 
36;  vert.  25  +26;  Lat.  1.  150.  Coasts  of  Europe;  abundant;  straying 
to  Greenland.  Here  described  from  specimens  taken  at  Genoa.  The 
identity  of  the  northern  species  with  M.  smiridus  is  perhaps  uncertain. 

(Gadui  merlu(xiu8  L.  Syst.  Nat.;  Rafincsqiio,  Caratteri  di  Alciini  Nuovi  Geueri,  1810, 
26:  Merluclu8  vulyarU  Fleming,  Brit.  Anim.  193:  Merluciu»  vulgarit  Giiuiher,  iv,  344: 
£picopa8  gayi  Giinther,  ii,  248.) 

1949.  HI.  proflactas  (Ayros)  Q'dL—Merluocio, 

Silver  gray;  head  dusted  with  coarse  black  dots;  inside  of  mouth  and 
opercle  jet  black;  peritoneum  silvery,  with  black  specks.  Head  with 
the  W-shapcd  ridges  less  strongly  marked ;  maxillary  reaching  center 
of  pupil;  eye  large;  pectorals  long  and  narrow,  reaching  vent;  ventrals 
much  smaller  than  in  M.  bilinearis,  reaching  half  way  to  vent;  their 
length  about  f  that  of  head ;  caudal  somewhat  forked.  Scales  quite 
small,  deciduotis.  Teeth  moderate.  Head  33;  depth  7.  D.  11-41;  A. 
43;  V.  7.  Lat.  1. 136.  L.  3  feet.  Pacific  coast,  from  Santa  Barbara 
northward;  abundant. 

(Merlangu8  productus  Ayres,  Proc.  Cul.  Acad.  Nat.  Sci.  1855,  64:  Homalapamui  kwO' 
hrUlffii  Oirard,  Proc.  Acad.  Nat.  Sol.  Phila.  1856, 132:  GadMproduciu$Q\lDthei,ir»9a8i 
Om,  Ftoo.  Acad.  Nat.  SoL  Phila.  1863,  247.) 
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446.— CHIASlHODOIf  Johnson. 
(Johnson,  Proc.  Zool.  Soc.  Lond.  1863,  408:  type  Chiatmodon  ikiger  JoYoMon.) 

Body  elongate,  compressed,  and  tapering  i>osteriorly,  naked }  belly 
pendent,  its  walls  membranaceous,  capable  of  great  dilation.  Mouth 
very  large;  lower  jaw  longer  than  upper,  without  barbel;  both  jaws 
with  two  series  of  large,  pointed  teeth,  some  of  the  anterior  being  very 
large  and  movalMe;  vomerine  teeth  none;  palatines  with  teeth  similar 
to  those  in  the  jaws.  Gills  4.  No  pseudobrauchisB.  Gdl-opemngs 
very  wide,  the  membranes  joined  to  the  isthmus  for  a  short  distance. 
Dorsal  tins  two;  anal  single;  ventrals  inserted  below  pectorals,  each  of 
five  soft  rays.  Tail  not  isocercal,  truncate  at  base  of  caudal.  Caudal 
forked,  free  from  dorsal  and  anal.  Singular  fishes  of  the  deep  sea,  re- 
markable for  their  ability  to  swallow  fishes  of  many  times  their  ovn 
size  by  means  of  the  great  distensibility  of  the  walls  of  the  body.  The 
position  of  this  genus  in  the  family  Gadidw  is  doubtful,  (^^tda/ia,  a  mark 
of  the  form  of  the  letter  X;  otJonv,  tooth;  the  two  autei-ior  canines  cruss- 
ing  each  other  when  depressed.) 

I*  1250.  C«  nigger  Johnson. 

Entirely  black.  Head  compressed,  elongate,  the  crown  flat,  its  depth 
loss  than  half  its  length;  maxillary  reaching  angle  of  preoj)erele :  lx»th 
jaws  arnicMl  with  long,  pointed,  wide-set  teeth,  nearly  all  of  which  arv 
movable;  two  anterior  te<^th  of  upper  jaw  very  long,  crossing  each  othtr 
when  depressed;  three  anterior  pairs  of  teeth  in  lower  jaw  likewist^  pn»- 
longed,  tlie  third  pair  the  longest;  i)alatines  with  a  longer,  fixetl  to<»tL 
in  front.  Eye  moderate,  above  the  anterior  part  of  maxillary,  4J  in 
hojid,  shorter  than  snout,  as  wide  as  interorbital  space.  Lateral  line  in 
a  longitudinal  groove.  First  dorsal  of  slender  rays,  its  base  1*J  in  that 
of  second  dorsal;  anal  commencing  behind  second  dorsi&l,  its  anterii»r 
rays  without  connection  with  vertebral  column;  posterior  rays  of  anal 
and  dorsal  very  feeble;  pectoral  as  long  as  head  without  snout;  vm- 
tral  half  as  long  as  pectoral.  Head  ;JA.  D.  11-28;  A.  27;  P.  i:\:  V.  :». 
L.  12  inches.  {Gilnthcr.)  Deep  seas;  taken  at  Madeira  and  off  the 
coast  of  Massachusetts. 

(J(»hnson,  1.  c.  AOri:  Chlaftmodus  niger  GUnthtT,  v,  411").) 

Family  CXXI.— MACRURID.E. 

(The  Orcnadiers.) 

Body  elongate,  tapering  into  a  very  long  compresse<l  tail,  which  ends 
in  a  point;  scales  moderate,  very  rough,  usually  keeled  or  spinous. 
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Teeth  villiform  or  cardiform,  in  bands,  on  the  jaws  only;  tip  of  lower 
jaw  with  a  barbel;  premaxillary  protractile.  Dorsals  two,  the  first 
short  and  high,  of  stiff,  spine-like  branched  rays;  the  second  dorsal 
very  long,  of  very  low  feeble  rays,  continued  to  the  end  of  the  tail ; 
anal  fin  similar  to  the  second  dorsal,  bnt  mnch  higher;  no  caudal  fin; 
.ventrals  small,  snbjugnlar,  each  of  about  8  rays.  Branchiostegals  6 
or  7.  Lateral  line  present.  Gills  4,  a  slit  behind  the  fourth.  Gill- 
rakers  very  small;  gill-membranes  narrowly  united  to  the  isthmus;  no 
pseudobranchisB;  pyloric  cceca  numerous;  air-bladder  present.  Genera 
about  5;  species  about  15,  chiefly  of  the  northern  seas,  in  deep  water. 
(MacruridcB  Giinther,  iv,  390-398.) 

a.  Scales  of  moderate  size. 

6.  Snoot  prodnced,  conical;  cleft  of  month  entirely  inferior Macrurus,  447. 

bb.  Snout  shorty  obtnse,  truncated ;  cleft  of  mouth  lateral. 

COBYPILSNOIDES,  448. 

447.— IHACRURUS  Bloch. 

\ 

(LepidolepruB  Risso.) 

(Macrourus  Bloch,  Ichth.  v,  152, 1787:  type  Macrourua  rupeatrU  Bloch,  not  of  Gunner.) 

Snout  broadly  conical,  high,  projecting  beyond  month;  mouth  mod- 
erate, its  cleft  horizontal,  U-shaped,  entirely  inferior;  teeth  of  the  outer 
series  not  enlarged;  head  sometimes  with  roughened  bony  ridges,  one 
of  which,  on  the  suborbital  and  preorbital,  simulates  the  suborbital 
stay  of  the  Cottoids;  eyes  very  large;  scales  very  rough,  keeled,  the 
keels  usually  ending  in  spines.  Deep  water  fishes ;  mostly  northern. 
This  genus  grades  into  the  next,  and  is  perhaps  unworthy  of  retention. 
(/iax/7oc,  long;  dupdj  tail.) 

a.  Suborbital  region  with  a  conspicnous  bony  ridge  extending  from  the  preopercle 
along  the  suborbital  and  preorbital  to  the  end  of  the  projecting  snout. 

1951.  HI.  fabricil  SuudevaU.— .fiat-toU;  Grenadier, 

Dusky,  inside  of  mouth  and  gill-openings  black;  peritoneum  black. 
Snout  sharp,  nearly  as  long  as  eye,  3}  in  head;  an  area  of  loose,  rough- 
ish,  naked  skin  between  the  suborbital  ridge  and  the  mouth;  supra- 
ocular and  occipital  ridges  present,  the  iuterocular  space  concave. 
Scales  each  with  a  longitudinal  serrate  ridge  ending  in  a  spine;  first 
ray  of  dorsal  denticulated  toward  the  tip;  vent  behind  origin  of  second 
dorsal;  5  rows  of  scales  between  first  dorsal  and  lateral  line.  Head  4^; 
depth  6,  Eye  3  in  head.  D.  12-124;  A.  148;  V.  8;  Lat.  1.  ca.  125. 
Massachusetts  to  Greenland  and  Norway,  in  deep  water;  not  rare. 

(CoryphfBna  rupeatrU  MttUer,  Zool.  Dan.  Prodr.  1776,  443  (not  of  Gunner):  Maorourui 
rupe$iris  Bloch,  i,  152:  Maervrus  rvpeetris  Gttnther,  iv,  390:  Macrurus  fabrieii  Sandal 
vaU,  Vet.  Akad.HandL  1840,  6.) 
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1952.  HI.  carminatus  Goode. 

Silver-gray.  Body  stoater  than  in  M.  hairdi^  the  tail  less  attenuate. 
Scales  heavy,  covered  with  long  spines  arranged  in  nine  or  ten  rows, 
like  wool-cards  {carmen)^  those  of  the  middle  row  similar  to  the  othen. 
Eye  as  deep  as  width  of  interorbital  space,  5  in  head.  Snoat  l(mg, 
sharp,  depressed,  triangular,  3  in  head,  its  lateral  ridges  well  devd-. 
oped,  running  in  a  straight  line  under  the  eyes;  a  strong  horizonUl 
ridge  from  supraorbital  to  gill-openings  parallel  with  subocular  ridges; 
barbel  very  short.  Long  ray  of  dorsal  unarmed ;  anal  rather  high,  ite 
longest  rays  equal  to  half  width  of  interorbital  space;  i)ectoral  not 
reaching  anal;  ventral  behind  pectoral,  its  filament  not  reaching  anal. 
Head  5;  depth  8.  D.  10-80+ ;  A.  76  + ;  P.  13;  V.  7;  scales  co.  5-lUO- 
12.    Gulf  Stream,  off  the  coast  of  Rhode  Island.    (Ooode.) 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  346.) 
aa.  Suborbital  region  without  conspicuous  bony  ridge. 
1253i  HI.  bairdi  Goode  &  Bean. 

Brownish  gray,  bluish  below;  membrane  of  first  dorsal  and  unde^ 
surface  of  snout  piuk;  throat  and  branchiostegals  deep  violet;  front 
of  dorsal  and  anal  blackish.  Snout  sharp,  quadrate,  shorter  than  eye, 
with  4  radiating  ridges;  bony  ridge  of  preorbital  and  suborbital  obso- 
lete, this  region  unarmed  and  soft  to  the  touch;  mouth  less  distinctly 
inferior  than  in  other  species.  Scales  keeled;  first  long  ray  of  fii>t 
dorsal  strongly  serrate  anteriorly;  vent  under  middle  of  first  dorsal. 
Head  6J;  depth  8.  D.  12-137;  A.  120;  scales  6-:i  52-20.  Deep  water, 
off  the  coiist  of  New  England.  This  species  approaches  CoryphanoUltx^ 
and  renders  the  distinction  of  the  genus  Macrurus  doubtful. 

(Goode  &  Bean,  Amer.  Journ.  Sci.  Arts,  xiv,  471,  1877.) 

44§.— €ORYPH.£IVOIDES  Gunner. 
(Gunner,  Trondhj.  Selsk.  Skrift.  iii,  50,  1765:  type  Coryphcenoides  rupe$tris  Gunner.^ 

Snout  short,  obtuse,  high,  obliquely  truncated,  soft  to  the  touch, 
except  its  bony  center;  cleft  of  the  mouth  lateral;  head  without  iin)iii- 
inent  ridges,  the  membrane  bones  of  the  side  of  the  head  soft  and 
papery;  teeth  in  the  outer  series  of  upper  jaw  somewhat  enlarged. 
Scales  smooth  or  spinous.  Lower  jaw  with  a  barbel.  {rMfjui^'av^a,  Cortf- 
pluvna;  ^ido^j  resemblance.) 

1354.  €•  rupestrls  Gunner. 

Bones  of  front  and  sides  of  head  thin  and  papery;  no  bony  ridgejj 
on  sides  of  head;  angle  of  preopercle  with  a  conspicuous  foor-angled 
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process.  Eyes  very  large,  longer  than  snout,  3^  in  head;  maxillary 
extending  to  below  x)Osterior  edge  of  papil.  Pectorals  inserted  above 
ventrals  and  below  first  ray  of  dorsal,  which  is  strong,  compressed, 
and  armed  anteriorly  with  sharp  teeth  directed  upward;  vent  under 
last  ray  of  first  dorsal.  Scales  small,  rough,  but  not  keeled.  Head  4; 
depth  5^.  First  D.  11;  A.  ca.  110;  V.  8.  Banks  of  Newfoundland  to 
Norway,  in  deep  water. 

(Corifpluenoidet  rupeatris  Gnnner,  TrondhJ.  Selsk.  Skrift.  iii,  50,  1765:  Caryph€Bnaide8 
nartegicus  Giiother,  iv,  396:  Macrourua  norvegicus  NilBson,  Skand.  Fauna  Fiske  600, 
1832:  Macrouru9  9tromi  Reiuh.  Dansk.  Vidensk.  Afhandl.  vii,  129.) 

Order  U -HETEROSOMATA. 

{The  Flat-fishes.) 

"Cranium  posteriorly  normal;  anteriorly  with  twisted  vertex,  to  allow 
two  orbits  on  the  same  side,  or  one  vertical  and  one  lateral;  basis  cranii 
not  quite  simple.  Dorsal  fin  long,  of  jointed  rays.  Superior  pharyn- 
geals 4,  the  third  longest,  much  extended  forward,  the  inferior  sepa- 
rate!" {Cope.)  This  order  includes  the  single  family  of  Pleuronectidce. 
{irepo<;^  different;  aaifiay  body.) 

{Anacantkini pUuronectoidei  Giluther,  iv,  399-^4.) 

Family  CXXII  and  CXXIII.— PLEURONECTID^. 

{The  Flounders.) 

Body  strongly  compressecl,  oval  or  elliptical  in  outline;  head  unsym- 
metrical,  the  cranium  twisted,  both  eyes  being  on  the  same  side  of  the 
body,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost  and 
colored,  the  blind  side  lowermost  and  usually  plain.  In  very  young 
fishes  the  bones  of  the  head  are  symmetrical,  one  eye  on  each  side,  and 
the  body  vertical  in  the  water.  In  some  species  the  cranium  becomes 
twisted,  bringing  the  upi)er  eye  over  with  it;  in  others  the  upper  eye 
moves  through  the  cranium.  Mouth  small  or  large,  the  dentition 
various;  premaxillaries  protractile;  no  supplemental  maxillary  bone; 
pseudobrnnchiie  present.  Oills  4,  a  slit  behind  the  fourth;  lower  pha- 
ryngeals separate;  no  air-bladder;  vent  not  far  behind  head.  Scales 
various,  rarely  absent,  usually  small.  Lateral  line  usually  present, 
extending  on  the  caudal  fin,  sometimes^  duplicated  or  wanting.  Dorsal 
fln  long,  continuous,  of  soft  rays  only,  beginning  on  the  head ;  anal 
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similar,  shorter;  caudal  varioas,  sometimes  coalescent  with  dorsal  and 
anal;  pectorals  inserted  rather  high,  sometimes  wanting;  Yentrals 
under  the  pectorals,  usually  of  several  soft  rays,  sometimes  wanting. 
Fishes  mostly  carnivorous,  inhabiting  sandy  bottoms  in  i^l  seas,  some 
species  ascending  rivers.  Many  of  them  are  imx>ortant  food-fishes. 
Genera  about  40;  species  nearly  400. 

iPleur<mectidcB  Gttnther,  iv,  399-504.) 


a.  Pectoral  and  ventral  fins  both  present;  caudal  distinct;  margin  of  preopercle  more 

or  less  free. 
h.  Month  large;  teeth  nearly  equally  developed  on  both  sides  of  the  mouth, 
c.  Ventral  fin  of  the  left  side  inserted  nearly  on  the  ridge  of  the  abdomen ;  body 

sinistral. 
d.  Vomer  with  teeth;  lateral  line  arched  in  front ;  scales  small  or  obsolete. 

BOTHCS,  449. 
dd.  Vomer  toothless;  lateral  line  not  arched;  scales  well  developed,  mostly 

ciliated Citharicuthys,  4j0. 

i  00,  Ventral  fins  both  lateral ;  vomer  and  palatines  toothless. 

e.  Caudal  fin  lunate. 

/.  Lateral  line  arched  in  front;  scales  cycloid Hippogu>58U8,  451. 

ff.  Lateral  line  not  arched. 

g.  Teeth  not  arrow-shaped ;  gill-rakers  few,  short. 

Plattsomatichthts,  452. 
gg.  Teeth  arrow-shaped;  gill-rakers  numerous,  long. 

Atheresthks,  453. 
ee.  Caudal  fin  not  lunate,  the  middle  rays  pnxluced. 

h.  Lateral  line  arched  in  front;  body  usually  sinistral. 

PARALICnTUYS,  4;>4. 

hh.  Lateral  line  not  arched ;  body  dextral. 

H1PPOGLO8SOIDE8,  455. 
W.  Month  small;  teeth,  if  present,  most  developed  on  the  blind  sido. 

j.  Teeth  small,  acute,  in  several  series;  lateral  lino  nearly  straijiht, 

with   an  accessory   branch;   scales  small,  cycloid; 
eyes  dextral. 
k.  Lips  longitudinally  plicate;  dorsal  fin  bcginninjj  on  the  blind 

side PLEURoyiCHTHYS,  4r><>. 

kk.  Lips  simple;  dorsal  fin  beginning  on  the  median  lim*. 

Hypsopsetta.  457. 
jj.  Teeth  in  one  series. 

/.  Teeth  rather  large,  bluntish  or  trenchant;  eyes  dextral  (Home- 
times  sinistral  in  one  species);  ventrals  (usually)  both 
lateral, 
m.  Dorsal  fin  with  less  than  80  rays;  anal  with  less  than  60. 

Pleuroxecte*,  4.=>?. 
mm.  Dorsal  fin  with  more  than  95  rays;  anal  with  more  tbau  sO; 
body  nuususiUy  elongate, 
n.  Left  side  of  skull  with  strong  mucons  cavities;  anal  spine 

present Glyptocepiialus,  459. 

tin.  Left  side  of  skull  without  conspicuous  mucous  oavitira; 

anal  spine  obsolete C ynicoglosm'5,  46i). 

Ih  Teeth  small,  acute,  in  one  series;  lateral  line  nearly  straight, 
simple;  scales  thin,  ctenoid;  eyes  ainlstnil;  leflTcn- 
tral  on  ridge  of  abdomen. fiTBOPCa^  M* 
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ji),  Toeth  Done ;  eyes  sinistral ;  caudal  fin  snbsesAlc ;  body  tr 

cent Thyris 

aa.  Pectoral  fins  one  or  both  reduced  or  wanting ;  margin  of  preopcrcle  usually  uo 

Q.  Vertical  fins  free  from  the  candal. 
p.  Eyes  sinistral;  candal  snbsessile;  left  pectoral 
present;  lateral  lino  present,  arched  on  eyed 

straight  on  blind  side Monolkni 

pp.  Eyes  dcxtral;  ventral  of  right  side  cpntiuuoui 
anal ;  pectoral  fin  single  small,  or  wanting ; 
very  rough ;  lateral  line  single^straight ;  teetL 

form,  on  blind  side  only Achirus 

00,  Vertical  fins  confluent  around  the  pointed  tail; 
sinistral;  no  pectoral  fins;  one  ventral  present 
very  small. 
g.  No  lateral   line;  ventral   free  from  anal; 
minute,  on    blind  side  only ;    snout   not   ho 
scales  ctenoid Aphoristia 

449.— BOTHUS  Rafinesqne. 
Turhots. 

(Klumhu»  Cuvier,  not  of  Lac^pMe:  Lepidorhomhus  Gthr. :  Scophthalmns  Raf. :  Li 

$€tta  Gill.) 

(Rafinesque,  Caratteri  di  Alcuni  Nuovi  Oeneri,  1810,  23:  type  Bothua  rumolo  I 
PUmronectes  rhombua  L. ) 

Eyes  and  color  on  the  left  side.    Body  broadly  ovate,  strongly 
pressed;  mouth  large,  oblique,  the  maxillary  reaching  to  beyond 
teeth  subequal,  in  villiform  or  cardiform  bands,  sometimes  in  si 
series;  a  small  patch  of  teeth  on  the  vomer.     Scales  small,  cleno 
c^'cloid,  sometimes  obsolete;  skin  sometimes  with  bony  tubercles, 
eral  line  strongly  arched  in  front,  without  accessory  branch.     D* 
fin  beginning  on  the  snout;  anal  fin  not  preceded  by  a  spine;  ve) 
of  left  side  free  from  the  anal,  inserted  nearly  on  the  ridge  of  the 
domen,  its  base  broad,  the  rays  well  separated.     Species  sometim 
large  size,  mostly  of  the  Atlantic.    (ftoOoi:,  deep.) 

a.  Scales  developed,  cycloid;  no  bony  tubercles.    (Bothus,*) 

ISftft*  B*  macnlatus  (Mitch.)  J.  &  G. — Sand-flounder;  Window-pane, 

Light  olive  brown,  almost  translucent,  everywhere  marbled 
paler,  and  with  many  roundish  irregular  blackish  blotches;  fins 
ted.    Body  broadly  rhomboid,  very  strongly  compressed ;  interor 
area  flattish ;  eye  rather  large,  about  equal  to  snout ;   teeth  in 
jaws  in  one  series  laterally,  in  a  very  narrow  band  in  front ;  maxi 
nearly  half  length  of  head.    Gill-rakers  rather  long  and  slender 
merous,  about  25  below  the  angle  of  the  arch.    Scales  well  deveh 

•=Lophop9etta  QUI,  Pxoo.  Aoad.  Nat  Sci.  Phila.  1882,  216:  type  Pleuronocteo 
lifM  Mitchill. 
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cycloid,  loosely  imbricated;  those  of  the  blind  side  a  little  smaller;  no 
bony  tubercles;  vertical  fins  scaly.    Anterior  rays  of  dorsal  elerated, 
i  branched,  with  free  tips.     Head  3|;  depth  If.    D.  65;  A.  52;  Lat  1. 

85.    L.  18  inches.    Atlantic  coast  of  United  States,  very  common  nwth- 
ward;  size  rather  small. 


-  i^ 


f 
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(Pleuroneotes  maculatus  Mitch.  Ropt.  in  Part  Fish.  N.  Y.  1814,  9:  Pleurameeta 
Mitch.  Trans.  Lit.  <&  Phil.  Soc.  1,  3S9, 1815:  Rhomhus  aqaoBua  GUuther,  !▼,  411:  Icp&op- 
9etta  maoulatu  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1862,  216.) 

450.— CITHABICHTHTS  Bleeker. 

(HemirhomhM  Bleeker:  OrthopwUa  and  Metopdnopa  GiXi.) 

(Bleekor,  in  Giinther,  iv,  420,  1852,  and  in  Compt.  Rend.  Acad.  Sci.  AmAterdam,  xiii, 
1852:  type  CUharichthya  oayenneneis  Bleeker.) 

Eyes  and  color  on  the  left  side.  Body  oblong ;  month  of  the  large  type, 
but  comparatively  small,  with  one  or  two  series  of  small,  sharp  teeth  in 
each  jaw ;  no  teeth  on  vomer  or  palatines.  Gill-rakers  moderate,  slender. 
Dorsal  tin  beginning  just  in  front  of  eye;  all  the  fin  rays  simple;  vent- 
rals  of  colored  side  on  the  ridge  of  the  abdomen;  no  anal  spine;  candftl 
fin  convex  or  double-truncate  behind.  Scales  thin,  slightly  ctenoid. 
Lateral  line  nearly  straight,  simple.  Lower  pharyngeals  separate,  each 
with  a  single  row  of  teeth.  {CithantSj  an  allied  genns;  /;^^yOc,  fish— a 
fish  which  lies  on  its  xiOapoq  or  ribs — that  is,  on  its  side.) 

a.  Teeth  in  upper  jaw  in  two  rows.     {Ilemirhombtis*  Bleeker.) 
b.  Interorbital  space  broad;  left  pectoral  filamentous. 

1356.  €•  aramaca  (Cuv.)  J.  &  G. 

Light-brown,  Avith  blackish  blotches ;  fins  mottled ;  left  i>ectoral 
barred.  Body  elliptic-ovate,  the  anterior  profile  regularly  deourviHl, 
forming  an  angle  above  the  snout.  Mouth  rather  large,  aix*lieil;  max- 
illary 2jJ  in  head,  extending  to  below  eye;  teeth  in  upiK»r  jaw  in  two 
series,  some  of  the  outer  forming  small  canines;  lower  teeth  in  (Hie  n»w. 
Eye  large,  4  in  h(Md;  lower  eye  in  .advance  of  upper,  especially  in  tht* 
adult;  interorbital  si)ace  broad,  concave,  as  broad  as  eye  in  adult,  much 
narrower  in  the  young.  Gill-rakers  short,  fiattish.  Dorsal  rather  h>w, 
the  longest  rays  2^  in  head;  anal  without  spine;  pectoral  of  left  side 
with  two  filamentous  rays,  its  length  IJ  to  2  times  hea<l.  Scaleis  small, 
thhi,  weakly  ciliate,  with  smaller  ones  intermingled.    Head  3§;  depth 


•Bleeker  MSS.  GUnther,  Cat.  Fish.  Brit.  Mu».  iv,  4>3,  1862:   type  Hemirkombtt 
guineetms  Blcok,    {eui,  half;  pojafio^f  lihombus.) 
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2|.    D.  81 5  A,  .03;  Lat.  L  53  (Lat,  L  70,  OuMther).    W^st  Florida  to 
Cuba;  abundant  in  deep  water. 

(Ple«r9iircfef  nramaea  Cavier,  R^gne  ADim.:  Bemirh^wilhuM  Mwmmom  GUir.  iv,  422: 
tSemirkomhM  fkscu9  Poey,  SyD.  Pise  Cub.  196S,  406. 

iUL  Teeth  in  both  Jaws  in  single  series  {CUhariohtkysy, 
1999.  €•  sordldas  (Grd.)  Othr. 

Dull  olive  brownish  of  vaiying  shade,  the  males  with  dull  orange 
spots  and  blotches;  each  scale  with  a  darker  edge;  dorsal  and  anal 
fins  in  the  male  blackish,  with  dull  orange  blotches,  and  edged  ante- 
riorly with  yellowish;  female  paler,  the  fins  nearly  plain.  Form  ellip- 
tical; interocular  space  concave,  scaly,  a  conspicuous  sharp  ridge  above 
the  lower  eye;  mouth  not  large,  the  maxillary  about  3  in  length  of  head ; 
teeth  anteriorly  subequal,  growing  much  smaller  behind.  Gill-rakers 
about  16  below  the  angle*  Lower  pharyngeals  narrow,  each  with  one 
TOW  of  slender  teeth.  .  Scales  rather  large,  thin,  and  membranaceous, 
reailily  deciduous,  their  edges  slightly  ciliate;  accessory  scales  numer- 
ous. Eye  large,  much  longer  than  snout,  3^  in  head;  depth  of  caudal 
peduncle  less  than  one-third  head;  pectorals  long,  nearly  two-thirds 
length  of  he^.  Head  3f ;  depth  2 J.  D.  95;  A.  77;  Lat.  1.  70.  Coast 
of  California  north,  to  Vancouver  Island;  very  abundant;  a  small,  soft- 
fleshed,  dull-colored  si>ecies. 

(PBettlchthys  wrdiduB  Qinnlj  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 142;  GUntber,  iv,421; 
LiOckingtoD.  Proc.  U.  S.  Nat.  Mus.  1879,  H'M  Metoponop€  cooperi  Gill,  Proc.  Acad.  Nat. 
8ci.  Phila.  1864, 19H:  Orthopsetta  wrdida  Gill.) 

1958.  €•  spllopterus  GHntlier. 

Olive  brownish,  usually  with  large  blotches  of  darker;  a  series  of 
distant,  obscure,  blackish  blotches  along  the  basal  portions  of  the  anal 
and  dorsal  fins.  Body  ovate.  Mouth  small,  very  oblique,  the  gape 
€ur\*ed;  maxillary  2§  times  in  length  of  head,  reaching  beyond  middle 
of  orbit;  snout  projecting;  eyes  small,  even,  shorter  than  snout,  about 
6  in  head,  separated  by  a  narrow  ridge,  which  is  concave  and  scaleless 
anteriorly;  teeth  all  small;  front  teeth  of  upper  jaw  wide-set,  much 
larger  than  the  posterior,  which  are  close  together  and  very  small; 
teeth  of  lower  jaw  few,  wide  apart.  Gillrakers  short  and  strong,  13 
below  angle.  Pectorals  short,  less  than  half  length  of  head.  Scales 
large,  those  on  middle  of  sides  posteriorly  largest.  Head  3^;  depth 
2^.  D.  80;  A.  61;  Lat  1.  45.  Size  small.  Tropical  America,  north 
to  Florida  and  Louisiana  (here  described  from  specimens  obtained  at 
Panama). 

(OUnther,  iv,  421;  GHnther,  Trans.  Zodl.  See.  Lend.  18(16, 471:  CUkmriekihjfM  mUjro9- 
GUI.  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  223.) 

Bull  Nat.  Mas.  No.  16 62 
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1259.  €•  arctiflrons  Ooode. 

Light  brown.  Body  comparatively  elongate.  Scales  cycloid,  de- 
ciduous. Lateral  line  sharply  defined,  straight.  Eye  4  in  heajl;  inter- 
orbital  space  very  narrow,  its  width  4  in  snout;  maxillary  3}  in  head. 
Dorsal  fin  beginning  abov^e  front  of  upper  eye,  it«  greatest  height 
moi*c  than  half  the  length  of  the  head;  anal  beginning  below  axUoi 
pectoral;  caudal  triangular,  subsessile,  as  long  as  bead;  rays  of  ver- 
tical fins  all. much  exserted;  pectorals  inserted  very  low,  that  of  the 
colored  side  being  twice  the  length  of  the  other.  Head  4;  depth  2}. 
D.  83;  A.  67;  P.  10  (left),  7  (right);  Lat.  1.  40.  L.  6  inches.  Gnlf 
Stream,  oif  the  coast  of  Bhode  Island;  abundant    {Ooode,) 

(Goode,  Proc.  U.  8.  Nat.  Mas.  1880,  341.) 

I960.  C.  nnicornls  Goode. 

Ashy  gray,  with  dark  lateral  line;  eyes  black.  Body  comparatirelv 
deepf  its  greatest  height  over  the  i>ectorals.  Scales  thin,  decidaoos. 
Eye  3  in  head,  equal  to  snout,  and  more  than  twice  the  interorbital 
space,  which  has  a  strong  ridge;  maxillary  less  than  half  length  of 
head;  teeth  minute,  close-set,  in  a  single  series,  stronger  on  the  blind 
side.  A  strong,  sharp  spine  on  the  snout  at  the  anterior  terminatioa 
of  the  ridge  at  lower  margin  of  upper  eye.  Highest  r.iys  of  dorsal 
half  length  of  head;  caudal  pointed,  triangular,  subsessile;  i)ei-toral 
of  left  siile  twice  as  long  as  the  eye,  not  half  longer  than  right  i»ei*- 
toral.  Head  4;  depth  2.  D.  74;  A.  GO;  P.  4  (right),  10  (left);  Lat.  I. 
40.    L.  3  inches.    Gulf  Stream,  off  the  coast  of  Khode  Island.    (Goodf.\ 

(Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  342.) 

451.— IIIPPOGL.OSSi;S  Cnvier. 

HaUbut. 

(Cuvior,  RJ'gue  Anim.  ii,  1817:  type  Pleuronectva  hippogloMus  L.) 

Eyes  and  color  on  the  right  side.  Form  oblong,  not  strongly  com 
pressed.  Mouth  wide,  oblique;  teeth  in  the  upi>er  jaw  in  two  series 
those  below  in  one;  anterior  teeth  in  upper  jaw,  and  lateral  teeth  ii 
lower,  strong;  no  teeth  on  vomer  or  palatines;  lower  pharyngeal  teetl 
in  two  rows.  Dorsal  tin  beginning  above  the  eye,  its  middle  rays  v\e 
vated,  the  posterior  rays  of  dorsal  and  anal  bitid;  caudal  fin  hniat** 
ventral  tins  both  lateral.  Scales  very  small,  cycloid;  lateral  line  witl 
a  strong  curve  in  front.  Gill-rakers  few,  short,  compressed,  wide-set 
Vertebrae  16  +  34.    Largest  of  the  flounders;  the  single  species  aboond- 
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ing  in  the  Northern  seas.    (The  ancient  name,  from  fTrxo?,  horse;  ylwcffaj 
tongae.) 

1961.  H.  vnli^aris  Flemmg.-^ffaUhut 

Nearly  uniform  dark  brown;  blind  side  white.  Body  comparatively 
elongate,  not  stirongly  compressed,  deep  mesially,  thence  rapidly  taper- 
ing each  way;  head  broad;  eyes  large,  separated  by  a  very  broad  flat- 
tish  area;  lower  eye  slightly  advanced;  mouth  large,  the  maxillary 
reaching  middle  of  orbit.  Head'  3|;  depth  3.  D.  105;  A.  78.  In  all 
Korthem  seas,  south  to  France,  Cape  God,  and  San  Francisco.  One 
of  our  most  important  food-fishes,  reaching  a  weight  sometimes  of  400 
pounds. 

(PleuranecUs  hippoglo§$u9  L.  Syst.  Nat.;  Fleming,  Brit.  Anim.  18*28,  197;  GttDther, 
iv,  403:  HippogloMtu  americanus  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  220.) 

459.— PliATrSOlHATICHTHYS  Bleeker. 

(ReinhardHus  Gill.) 

(Bleeker,  Comptes  Rendns  Acad.  Sci.  Aiustord.  xiii,  1862:  tyx>e  Fleuroneoi€§  pinguU 
Fabriciu8  =  P/eMroii0c(e0  hippoglosboides  Walbanm.) 

Eyes  and  color  on  the  right  side.  Body  more  or  less  elongate,  com- 
pressed; heail  long  and  large;  mouth  large;  maxillary  reaching  be- 
yond eye;  jaws  with  strong,  unequal  teeth;  the  upper  with  2  series  in 
front,  these  converging  behind;  lower  jaw  with  a  single  series  of  strong, 
distant  teeth;  no  teeth  on  vomer  or  palatines.  Gill-rakers  few,  short, 
stout,  and  rough.  Fins  rather  low;  caudal  fin  lunate.  Lower  pha- 
ryngeal teeth  in  1  row.  Scales  small,  cycloid;  lateral  line  without 
anterior  curve.  One  species  known.  (r^Xaruq^  flat;  cwpta^  body;  Ix^^o^y 
fish.) 

1969«  P.  taippoflrlossoides  (Walbauni)  Bean. — Greenland  Halibut, 

Yellowish  brown.  Snout  more  than  twice  as  long  as  the  orbit,  the 
diameter  of  which  is  one-eighth  the  length  of  the  head;  eyes  even  in 
iYt)nt ;  interorbital  space  flat,  scaly,  wider  than  the  orbit ;  lower  jaw 
prominent;  length  of  maxillary  2}  in  head;  teeth  conical,  pointed; 
upper  jaw  with  2  series,  convergent  posteriorly;  those  of  the  outer 
series  gradually  smaller  posteriorly;  a  pair  of  strong  canine  teeth 
anteriorly  in  the  inner  series,  the  other  teeth  of  this  series  being  very 
small ;  lower  jaw  with  a  series  of  strong,  distant  teeth.  Gill-rakers 
short,  thick,  and  strongly  dentate.  Fins  naked.  Longest  dorsal  rays 
one-third  length  of  head;  no  anal  spine;  dorsal  and  anal  rays  all 
simple,  the  dorsal  beginning  over  posterior  third  of  the  eye.    Scales 
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very  small,  not  ciliated.     Head  4 ;  depth  3.     D.  100;  A.  75.   Green- 
land to  Cape  Cod,  common  northward,  reaching  a  very  large  sixe. 

(Pleuronectea  kippogloBsaidea  Walbaam,  Artedi,  Pise.  1792,  115:  Higpo§lomu  §nah 
landioua  Gttnther,  iv,  404. ) 

458.— ATHERESTHES  JordAn  dt  Gilbert.' 

(Jordan  <&  Gilbert,  Proo.  U.  S.  Nat.  Mas.  1880,  51:   type  PlatM^ttmaUekik^  •teMit 
J.  &  G.) 

Eyes  and  color  on  the  right  side.*  Body  very  long  and  dender, 
closely  compressed,  tapering  into  a  long  and  slender  candal  pedanele; 
head  elongate,  narrow;  mouth  extremely  large,  oblique,  the  long  and 
narrow  maxillary  extending  beyond  the  eye;  both  jaws  with  2  irreg- 
ular series  of  sharp,  unequal,  arrow-shaped  teeth,  some  of  them  long 
aud  wide-set,  the  others  short  and  close-set,  sharp;  the  long  teeth 
fteely  depressible.  Gill-rakers  numerous,  long,  slender  and  stiS^ 
strongly  dentate  within.  Scales  rather  large,  thin,  and  readily  decid- 
uous, slightly  ciliated;  those  on  the  blind  side  similar,  smooth;  lateral 
line  without  ai*ch.  Fins  low  and  fragile.  Dorsal  commencing  over  the 
eye,  its  anterior  rays  low,  the  posterior  rays  somewhat  forked;  no  anal 
spine;  pectorals  and  ventrals  small,  both  of  the  latter  lateral;  candal 
lunate.    (a^/>,  arrow;  odwvy  tooth;  from  the  arrow-shaped  teeth.) 

1263.  A.  stomias  Jordan  «&  Gilbert. 

Plain  olive  brown,  the  margins  of  the  scales  darker;  blind  side  dnsted 
witli  black  points.  Head  long,  the  snout  protruding,  somewhat  truncate 
at  tip;  mouth  excessively  large;  the  maxillary  more  than  half  the  length 
of  the  head,  and  reaching  behind  the  eye;  teeth  in  upper  jaw  anteriorly 
ill  a  single  series,  long,  slender,  and  wide-set,  much  smaller  and  closer- 
set  behind;  on  sides  of  jaw  the  teeth  are  very  small,  and  in  2  distinct 
series,  the  inner  of  which  corresponds  to  the  single  series  in  front,  the 
teeth  thus  gradually  increasing  in  size  forwards;  teeth  in  inner  series  of 
lower  jaAv  very  sharp  and  slender,  longer  than  the  upper  teeth,  wide- 
set,  alternating  with  shorter,  depressed  teeth;  outside  of  these  larger 
teeth  is  a  series  of  fixed  small  teeth;  all  of  the  long  teeth  in  both  jaws 
depressible  and  conspicuously  arrow-shaped  towards  their  tips;  inner 
series  of  small  teeth  in  upper  jaw  also  arrow-shaped,  depressible;  eye 
large,  4^  in  head ;  interorbital  space  scaly,  ridged,  not  a  thinl  the  width 
of  the  eye.  Gill-rakers  long  and  strong,  about  17  in  number  (in  total), 
the  longest  more  than  half  the  diameter  of  the  eye.  Upper  eye  with 
its  range  entirely  vertical.    Scales  extremely  thin,  irregular  in  sixe,  not 
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evenly  imbricated;  lateral  line  very  prominent.  Dorsal  fin  beginning 
jost  behind  the  middle  of  the  eye;  candal  pednncle  nearly  as  long  as 
the  pectoral  fin,  about  two-fifths  the  length  of  the  head.  Head  3f ; 
depth  3^.  D.  103;  A.  86;  Lat.  1.  135.  San  Francisco  to  Alaska,  in 
deep  water;  reaching  a  length  of  2  feet. 

(Platif9amaiichthy8  slomiaa  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,301.) 

454.— PARAL.ICHTHrS  Oirard. 

{PteudorkombM  Bleeker:  Aneylopsettaf  Chwnopseita,  and    Ur&pseita  OiU:  Xystreurya 

J,  &,Q:  Hippoglosnina  Steindachner. ) 

(Girard,  U.  S.  Pac.  R.  R.  Sorv.  Fish.  1858, 146:  typo  Paralichtky§  maculo9u$  Girard.) 

Eyes  and  color  on  the  left  side  (except  in  Paralichthys  maculosm  and 
Paralichthys  liolepisj  reversed  examples  of  which  species  are  abont  as 
common  as  sinistral  ones).  Body  oblong;  mouth  large,  oblique;  each 
jaw  with  a  single  row  of  usually  slender  and  sharp  teeth,  which  are 
more  or  less  enlarged  anteriorly;  no  teeth  on  vomer  or  palatines.  Gill- 
rakers  various.  Scales  small,  ctenoid  or  cycloid;  lateral  line  simple, 
with  a  strong  curve  anteriorly.  Dorsal  fin  beginning  above  or  before 
the  eye;  both  ventrals  lateral;  caudal  fin  double  truncate,  or  double 
concave,  its  middle  rays  produced ;  no  anal  spine.  Species  numerous, 
found  in  all  warm  seas.    (napaXXtXoq^  parallel;  ixOd':^  fish.) 

1S04.  P.  callfomlcns  (Ayres)  J.  &,  G.— Monterey  halibut;  Ba$tard  halibut 

Orayish  brown,  uniform,  or  mottled  with  blackish  and  pale,  the  head 
sometimes  sprinkled  with  black  dots;  young  brownish,  with  bluish 
spots.  Body  rather  long  and  thickish;  head  small;  eye  small,  little 
wider  than  the  broad,  fiattish  interorbital  space;  maxillary  as  long  as 
pectoral,  half  length  of  head,  reaching  beyond  eye ;  teeth  slender,  sharp, 
rather  long,  the  canines  moderate.  Scales  small,  finely  ciliate,  each 
scale  surrounded  by  narrow,  accessory  scales ;  scales  on  blind  side  simi- 
lar ;  fins  with  ctenoid  scales.  Dorsal  low,  beginning  over  front  of  np|>er 
eye.  Gill-rakers  very  long  and  slender,  numerous,  a«  long  as  eye,  23 
below  the  angle.  Lower  pharjTigeals  narrow,  with  small,  slender  teeth. 
Anal  spine  small,  concealed.  Head  3|  to  4^ ;  depth  2§.  D.  70;  A.  55; 
•Lat.  1. 100.  Body  indififerently  dextral  or  sinistral.  Coast  of  California ; 
abundant  southward ;  an  important  food-fish,  reaching  a  weight  of  GO 
]>oands. 

(Paralichthys  maeulosws  Girnrd,  Proc.  Acad.  Nat.  Sri.  Phil.  1854,  147,  youDg  (DOt 
HkombuB  maculoeuB  Cavier,  which  is  bIbo  a  Aperi(>Bof  Paralichthys):  Paralichthys  maca- 
lasus  Girard,  U.  S.  Pac.  B.  R.  Surv.  Fish.  147:  Paralichthys  maculosus  Giinther,  iv,  431: 
Hippaglossus  calif  amicus  Ayres,  Proo.  Cal.  Acad.  Nat.  Sci.  1859,  S9:  ParaUchtkys  fNacat- 
lotM  ftnd  Cropsetta  calif  arnica  GUI,  Proc.  Acad.  Nat.  Sci.  Phil.  18C4, 197:  PseudorhvmkuM 
milfan^CMM  QUnther,  iv,  426.) 
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1205.  P.  ophryas  J.  &  G.  (sp.  dov.) 

Color  brownJHh  gray,  mottled  with  darker;  fins  dusky,  with  ronml. 
dark  blotches.  Body  moderately  elougate,  thickish ;  mouth  not  ven* 
large,  oblique;  each  jaw  armed  with  a  single  row  of  large,  sharp,  wide 
set  teeth,  the  front  teeth  enlarged  and  caniue-like,  about  8  on  each  sid« 
of  lower  jaw;  lateral  teeth  of  upi)er  jaw  minute,  close-set;  chin  promi 
nent;  maxillary-  not  reaching  beyond  eye,  scarcely  half  length  of  heafl 
Diameter  of  eye  about  equal  to  length  of  snout,  o\  in  head.  Dorsal  lii 
low,  beginning  over  front  of  eye,  its  first  rays  about  5  in  head;  ana 
spine  obsolete.  Gill  rakers  rather  long  and  slender,  5  +  14  in  numlier 
the  longest  two- thirds  eye,  3J  in  maxillary,  their  length  4  tootimestheii 
breadth  at  base.  Seniles  very  small,  not  ctenoid,  with  few  acce.'Wt^n 
smaller  ones ;  curve  of  lateral  line  4^  in  straight  part.  Interorbital  K|iaf« 
a  rather  narrow  bony  ridge,  anteriorly  naked,  not  wider  than  pupil  ;ii 
specimen  8  inches  long),  the  ridge  extending  backwanl,  forming  a  i-on 
spicuous  elevatetl  rim  behind  upj>er  eye.  l^ectoral  al>out  half  length  ti 
head;  caudal  J.  Head  33;  depth  2\.  D.  88;  A.  67;  Lat.  1.  90.  Ont 
specimen  known;  from  Charleston,  S.  C. 

ft 

1!^66.  P.  dentatUS  (L.)  J.  iS:  G.— Common  flonndfr, 

Blackish  olive,  mottlcMl  and  blotrlied  with  darker;  fins  siniilarl) 
marked,  th(»  pectorals  more  or  Irss  distincftly  barnHl.  15o<ly  ohloii:: 
moderately  compressed;  mouth  wide, oblicpie,  the  mandible  very  heavi 
and  much  projecting;  8  to  10  teeth  on  each  side  of  low«*r  jaw,  the  \^' 
anterior  teeth  very  long;  anterior  teeth  of  upper  jaw  strung,  but  suiaiN 
than  those  in  the  lower  jaw;  tlie  hiteral  teeth  very  small  an«l  ch)se  m*: 
Eyes  small,  shorter  than  snout,  about  one  sixth  length  of  head,  aih 
in  the  adult  as  wide  as  the  broad,  tlattisli,  scaly,  inten>rbital  area:  \\i 
hitter  is  much  narrower  in  the  young.  Scales  small,  cycloid;  acccss«»i; 
scales  few.  (lill-rakers  lanceolate,  dentate,  stoutish,  wide-set,  um»*i 
shorter  than  eye,  the  longest  2^  times  as  long  as  broad  at  base.  7t\  i. 
in  maxillary,  about  2+U)  in  number;  pectoral  fin  about  as  hwi;:  .> 
maxillary,  which  extends  bi\vond  eye,  and  is  rather  more  than  lul 
length  of  hc?ad.  Dorsal  h)w,  its  auteriiU'  rays  somewhat  exserti*il,  1»>: 
short;  caudal  «h)ul)le  concave,  the  mi<ldle  rays  i>roduced.  Anal  spin 
obsolete;  ventrals  small.  Fins  all  scaly.  Head  ;Vjj;  de[)th -VJ.  V.  ^ 
(Sfi  to  0:j) ;  A.  0(i  (<M  to  73) ;  Lat.  1.  about  IIXK  New  Knghunl  to  Texn 
and  West  Indies;  every  where  one  of  the  commonest  species. 

{l*h'Hromx'trHdiiitatuH  L.  Synt.  Nat.  i,  4.V<:  Piatfnsa  mW/driN  Dokay,  Ni'w  York  Fauna 
Fiah.  1^1-2:  Pnvuihrhomhun  dcnlatui  and  I\  ocrUarit  GUnther,  iv,  42i>-43U:  Cha-iiopttiti 
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ocellarM  Gill,  Proc.  Acad.  Nat.  Sci.  Phil.  1864,  218:  PUunmeotea  melandgaster  Mitcliill, 
TraDS.  Lit.  and  Phil.  Soc.  N.  Y.  (doubled  example):  PlatesM  oblonga  Dekay,  New- 
York  Fauna,  Fiflh.  1842,  299,  pi.  48,  f.  156,  not  Pleuraneotes  oblongu$  Mitch. :  Pseudo- 
rhombus  oblongua  GUnther,  iv,  426:  Pseudorhonibus  deniatue  Goode  &,  Bean,  Proc.  U.  S. 
Nat.  Mus.  1879,  123.) 

1967.  P.  albiffuUa  J.  &  G. 

Dark  olive,  mottled  with  dasky,  and  marked  by  numerous  more  or 
less  distinct  pale  spots,  which  are  sometimes  obsolete.  Body  moder- 
ately elongate,  elliptical;  month  large,  the  maxillary  reaching  past 
lower  eye,  its  length  half  head;  teeth  rather  strong,  slender,  about  7 
on  each  side  of  lower  jaw ;  3  or  4  moderate  canines  in  front  of  upper 
jaw;  the  lateral  teeth  being  minute,  close-set;  interorbital  space  nar- 
row, scaled  posteriorly,  the  upper  ridge  prominent  behind-upper  orbit; 
eye  5^  in  head.  Gill-rakers  broad,  the  longest  2 J  in  eye;  about  10  be- 
low angle.  Fins  low ;  anterior  rays  of  dorsal  not  elevated  nor  exserted ; 
the  longest  rays  behind  the  middle,  2f  in  head;  caudal  rounded,  IJ  in 
in  head.  Scales  moderate,  cycloid.  Lateral  line  with  a  high  curve,  its 
length  3J  in  straight  part.  Head  3^;  dc-pth  2f.  D.  77  (75  to  80);  A. 
W  (59  to  61);  Lat.  1.  90  (pores}.  South  Atlantic  and  Gulf  coast,  rather 
common;  readily  distinguished  from  P.  dtntatus^  by  the  smaller  num- 
ber of  fin  rays. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  Itt82.) 

190§.  P.  s^uamilentus  J.  Sl  G. 

Brownish ;  body  and  fins  spotted  with  darker ;  caudal  mottled  with 
white;  pectorals. banded,  with  dark  spots.  Body  deep,  strongly  com- 
pressed ;  caudal  peduncle  very  short.  Head  wide,  the  eyes  large,  wide 
apart.  Month  very  large,  oblique,  the  broad  maxillary  reaching  well 
beyond  pupil,  its  length  more  than  half  the  head.  Lower  jaw  project- 
ing ;  teeth  few,  unequal,  in  a  single  row,  about  8  in  each  jaw  canine- 
like, the  two  in  front  of  lower  jaw  longest;  lateral  teeth  of  upper  jaw 
minute.  Interorbital  space  flat,  scaly,  nearly  as  broad  as  eye.  Scales 
very  small,  smooth,  adherent;  curve  of  lateral  line  4^  in  straight 
part.  Gillrakers  short,  3  +  9  in  number,  triangular,  roughly  toothed, 
little  higher  than  wide,  the  longest  nearly  half  eye.  Dorsal  beginning 
over  front  of  eye,  the  anterior  rays  4 J  in  head;  pectoral  short,  shorter 
than  maxillary.  Anal  spine  obsolete.  Caudal  double-rounded.  Head 
3| ;  depth  2.  D.  78;  A.  59;  Lat.  1. 123  (pores).  West  coast  of  Florida 
to  South  Carolina. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mub.  1882.) 
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IflOfl.  p.  ohIonffUK*  (Mit<:h.)  J.  &  G. 

(irsi.vi.-^li,  tliif;kly  inottlcil  with  darker  and  somewhat  trangLacent: 
four  larK<'',   horiziMiUlly-oblori/;^,  bUiek  (icelli,  each  aurrounded  by  a 
Ifiiikihli  iirc'u;  cmk;  jimt  Ix^hiiid  middle  of  the  body  below  the  dorsal, 
oiMr  o|»|fOHit(^  tlii.H  alH>ve  anal;  two  similar  smaller  t^>ots  below  last 
i-iiyH  of  doi'Hiil  and  above  liiKt  of  anal.    Btnly  comparatively  elongate. 
Htion^^ly  roiiipn^HMiMl.     lOyes  lar^^c,  nearly  1  in  head,  separated  by  a  prom- 
ninil  hiirrow,  Hliarp  rid^e.    Upper  jaw  with  very  numerous  small,  close- 
set'  Ici-t  li  latcnilly,  and  4  or  5  ciiniues  in  iront;  the  lateral  teeth  abmiKly 
Hnitillrr  than  the  anterior;  c^ieh  side  of  lower  jaw  with  7  to  10  t«<fth. 
(Iiin  pniuiintMit.     Maxillaiy  narrow,  reaching  past  middle  of  pupil,  2^ 
HI  length  (if  ImmuI.    (laiH)  curvod.     Scales  wesikly  ctenoid  or  cycloid, 
(till  nikiM's  thick,  nitluM*  long,  few,  about  8  below  angle.     I>orsaI  low, 
beginning  over  fi*ont  of  eye,  some  of  the  anterior  rays  exserted,  but  dik 
chnigatc:   tla*  longest  rays  In^iind  middle  of  fin,  not  quite  half  head. 
Caudal  1 }  in  head;  pectoral  l^.    Anal  spine  olvu>lete.    IIesid4:  depth  L'J. 
I>.  71!;  A.  (H>:  I-;it.  I.  ?«.     (I>.  7H;  A.  olK  acconling  to  3Iitehill;  D.  8<J; 
A.  Tti,  aciHinling  to  8ton»r).    Atlantic  cixist,  northward:  not  abundaut. 

v/Vriii-t»»f*fi.«  t*hh*HiiMit  Mid'IiiU.  Trails*.  Lit.  ami  Phil.  Sh*.  i.  X*l.  Irlo  :  PlaU^m  ■/■u^- 
*^s^U^\U%  Stoivr.  I'uH'.  IU»!il.  !iH»c,  Xat.  HUi.  l?4T,  '.M-J.  and  iu  Hist.  Fi»h-  Mass.  ^37.  pL 
\\\i.  I".  \\A 

ItflO.   I*.  OlllllitlClls  .lor.  \  i«!lb.  no:::.  <;«.  ::o\. 

Ui\»\\  nisli  oh\o,  w  \\\\  \\\\\\  lai;:»\  oMoii::.  ixvll.ued  >!-•:>•  :be  tir'^:  .i>.»v»' 
the  aivh  ot*  (ho  laicr.il  line:  tho  llixx'i.'  jH»<:cr:"r  :.■:::.::. ^  jii  i^.s^-t-'tr.-* 
i!i,n)j;Io,  tho  Uiiulir.os:  Iniiii:  o::  '\w  l.ircT.v*.  1.::-.  i-«iy  K\^'.,*^rx\- 
p'.v*vM\i.  \o:\  .loo:»:   j:i   .il»::i:>:    .i::^!f  .i"^».r-  -.  •-.      M    :"-  *^- r.   ^za\\. 

•  ■ 

-  .   ■.       :     *       .     ■.;.';,     v '  .:"  -.-«•-.     •■*    i.:        ■  .   --        .-    -.••.^^- 

«■»        «x.       ••*.•"-  V.       ".-■  .:-  •■-■■'. 

'      «  .     ^    ■  ^  ■  -      »  •..  »■«'         ■  "^    '■":••'•.-.."      ■ 

*  ».  .'«%•'«  '«  .  ^^  "■"",■—■  .«. 


•  ■      i~i       •     ■    !•  .'■ 
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BtroDgly  differentiated  canines  in  either  jaw.  Eyes  moderate,  sepa- 
rated by  a  very  narrow,  sharp,  scaly  ridge.  Gill-rakers  very  short, 
thick,  few  in  nnmber ;  abont  8  below  angle,  the  longest  less  than  one- 
half  diameter  of  pnpil.  Scales  rather  small,  very  strongly  ctenoid,  those 
on  blind  side  also  rough;  curve  of  lateral  line  rather  low.  Dorsal  be* 
ginning  in  front  of  pnpil,  its  anterior  rays  long  and  fdiform,  much  ex- 
serted,  the  third  ray  half  head;  caudal  short  and  rounded.  If  in  head; 
ventral  iin  of  colored  side  elongate,  as  long  as  pectoral,  half  length  of 
head.  Anal  spine  wanting.  Head  3§;  depth  1§.  D.  70;  A.  55;  Lat.  1. 
about  85.    South  Atlantic  and  Gulf  coasts;  not  common. 

(AncylopaeUa  quadracellata  Gill,  Proo.  Acad.  Nat.  Sci.  Phila.  1864,  224,  uot  Plate$9a 
quadrocellata  Storer,  which  is  also  a  species  of  ParalickiK}f$i  Pseudorlumbus  quadrocel' 
laiua  Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1878,  370.) 

19YI.  P.  liolepis  Jor.  A  Gilb. 

Color  olive  brown,  mottled  with  darkey;  sometimes  with  very  distinct 
round  black  blotches;  vertical  fins  blotched  with  dark;  pectoral  of 
colored  side  with  oblique  bars.  Body  elliptical  ovate,  broad  and  com- 
pressed, its  curves  regular;  mouth  small,  very  oblique,  the  lower  jaw 
included;  maxillary  reaching  about  to  pupil,  2§  in  head;  eyes  rather 
large,  4^  in  headj  separated  by  a  very  narrow,  blunt  scaly  ridge ;  teeth 
small,  conical,  blunt,  in  a  single  row;  those  in  lower  jaw  subequal, 
close-set;  those  upper  jaw  more  distant,  decreasing  in  size  backwards; 

teeth  jjlj]}^.    Gill-rakers  very  short,  broad,  and  strong,  minutely  ser- 
rate on  inner  margin,  about  seven  below  angle,  the  longest  scarcely 
one-fourth  as  long  as  the  eye.    Scales  small,  oblong,  cycloid,  the  smaller 
accessory  scales  extremely  numerous;  branchial  arches  and  skin  of  the 
shoulder   girdle  with  small,  cup-shaped,  tubercular  scales.     Dorsal 
rather  high,  firm,  low  in  front,  highest  near  the  middle  of  the  body; 
caudal  peduncle  very  short  and  deep,  its  depth  4  times  its  length. 
Pectoral  of  eyed  side  falcate,  usually  much  longer  than  head,  its  length 
varying  considerably.    Anterior  nostril  of  blind  side  with  a  long  flap. 
Hea<l  aj;  depth  1^.     D.  80;  A.  62;  Lat.  1. 123.     L.  15  inches.    Coa&t 
of  Southern  California;  indifferently  dextral  or  sinistral. 

(Xy$treurif$*  iiolepis  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1880,  34.) 

4 

455.— HIPPOOE.OSSOIDES  Gottsche. 
(P9etUchtky$  GiTATil:  Pomatopaetta  Qili,) 

(Gottsche;  WiegraaDn's  Arcliiv.  1835,  168:  type  Ilippoglossaidet  Umamdm  GotteciUv.^ 
Pleur<mecte$  plataaoidea  Fabric!  tis. ) 

•  

Eyes  and  color  on  the  right  side  (except  sometimes  in  H.  elnm»4ym^ 

•Jofdan  &  iaUbert  1.  c. :  type  X.  lioUpis  J.  <&  G.    (^v6Tpor,  imker;  «t;(»v^,  Hf'ifi^'^r 
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Body  oblong,  moderately  compressed ;  mouth  rather  large,  with  ooe 
row  of  sharp  teeth  on  each  jaw,  besides  which,  in  the  upper  jaw,  is  often 
an  inner  row  of  small  teeth;  no  teeth  on  vomer  or  palatines;  gill-rakers 
rather  long  and  slender;  scales  ctenoid;  lateral  line  nearly  straight, 
simple,  or  with  an  accessory  dorsal  branch.  Dorsal  An  low  in  front, 
beginning  over  or  before  the  eye ;  ventrals  both  lateral;  caudal  doable 
truncate,  produced  behind.  Species  found  in  the  Northern  seas. 
(l7:Koj'Xwi;qor:^  Hippoglossus ;  ct^o?,  rcsemblauce.) 

a.  Lateral  line  simple;  dorsal  beginning  above  eye. 

b.  Upper  jaw  with  one  series  of  teeth.    (HippogloaaaideB.) 

1979.  H.  platessoides  (Fabricins)  GiVi.^Rough  Dai. 

Beddish  brown,  nearly  plain.  Body  ovate;  mouth  moderate, oblique; 
maxillary  narrow,  reaching  to  below  pupil,  2§  in  length  of  head;  teeth 
ratlier  small,  conical,  larger  anteriorly^  in  one  row  in  each  jaw,  those  in 
the  lower  largest.  Eyes  rather  large,  tbe  upper  longer  than  snout,  H 
in  head;  lower  jaw  included,  but  with  a  projecting  knob  at  tbe  chin. 
Snout  thick,  scaly;  interorbital  space  narrow,  with  a  raised,  obtuse 
-I^  ridge,  entirely  covered  with  rough  scales  in  about  6  series;  mandible 

with  a  series  of  scales.  Gill-rakers  rather  short  and  robust,  not  toothed, 
about  ten  below  angle;  longest  raker  less  than  one-third  length  of  eye; 
fins  with  small,  rough  scales;  a  strong  pre-anal  spine;  pectoral  not  quite 
half  length  of  head.  Head  af ;  depth  L>J.  D.  88  (80  to  93);  A.  70  (W 
to  75) ;  Lat.  1. 90  (pores).  Xorth  Atlantic;  abundant  northward  on  both 
coasts.  Southern  si)ecimens  (var.  limandoides)  have,  as  a  rule,  a  smaller 
number  of  fin-rays  than  northern  specimens. 

(Pleuronectea  platesaoides  Fabricins  Fauna  Groeiilandica,  1780,  llM:  PIcMronfetft 
limandoidca  Bloch.  Aiisl.  Fisclic,  iii,  24,  tab.  lOfi:  Fomatopsetta  dettiata  OiU,  Phk. 
Acad.  Nat.  Sei.  Phila.  18G4,  217:  HippotjlosHoidee  /i ma nrfoid«'«  Giiiithcr,  iv,  40,'):  I/i;i;i«- 
gloBHoides  dentatus  GUuther,  iv,  40C;  Collett,  Norsko  Nord-bavs.  Exp.  Fiwke,  I*?*),  144.) 

1273.  II.  elassodon  Jor.  <&  Gilb. 

Brownish,  nearly  uuifonn,  sometimes  spotted  with  darker;  fins  gray- 
ish, irregularl>  blotched  with  dusky.  Body  oblong-elliptical;  caudal 
l)eduucle  about  as  long  as  deep;  mouth  rather  large,  the  gape  curve<l; 
lower  jaw  i)rqjecting,  with  a  symphyseal  knob;  maxillary  narrow, 
reaching  beyond  middle  of  pupil,  2h  in  head;  teeth  small,  close-set, 
.iieaiiy  uniform,  in  a  single  row.  Gill-rakers  slender,  smooth,  about 
16  below  arch,  the  longest  nearly  half  diameter  of  orbits  Eye«  large, 
separated  by  a  narrow,  knife-like  ridge,  which  is  naked  or  with  a  single 
series  of  scales.    Scales  small,  firm,  rough,  those  on  tail  roughest^  thoae 


•7 
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on  blind  side  similar,  mostly  smooth  anteriorly.  Anal  preceded  by  a 
spine;  caudal  long;  pectoral  of  eyed  side  half  length  of  head;  ventral 
reaching  past  front  of  anal;  pectoral  and  ventral  of  eyed  side  with 
piickle-like  scales.  Head  3J;  depth  2^.  D.  77-84;  A.  60-64;  V.  6; 
scales  43-100-40.  L.  18  inches.  Body  sometimes  sinistral.  Puget 
Sound  to  Alaska;  rather  common.  Very  closely  allied  to  the  preceding 
species. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1880,  278.) 

aa.  Upper  jaw  with  2  rows  of  teeth. 
c.  Scales  small,  firm. 

1974.  H.  Jordan!  Lockington. 

Dlive  brown,  nearly  uniform;  membrane  of  dorsal  and  anal  fins 
clouded  with  darker.  Body  broadly  elliptical.  Dorsal  and  ventral 
outline  equally  and  regularly  curved.  Mouth  oblique,  the  jaws  about 
even,  the  symphyseal  knob  but  little  projecting;  gape  curved;  maxil- 
lary broad,  reaching  to  behind  pupil,  2§  in  head;  teeth  iu  2  series  in 
the  upper  jaw,  the  inner  series  small  and  distant  from  the  outer,  which 
is  considerably  enlarged  in  front;  lower  jaw  with  a  single  series  similar 
to  the  outer  series  in  the  upper  jaw,  but  larger.  Gill-rakers  roughisli, 
strong,  about  15  below  angle,  the  longest  about  half  as  long  as  eye. 
Lower  pharyngeals  rather  narrow,  each  with  a  single  row  of  sharp 
teeth.  Eye^  large;  iuterorbital  space  a  narrow,  blunt,  scaly  ridge. 
Dorsal  beginning  over  anterior  margin  of  pupil,  the  rays  all  simple; 
caudal  fin  with  the  middle  rays  slightly  produced ;  anal  preceded  by  a 
spine;  pi^ctoral  half  length  of  head.  Scales  of  colored  side  small,  firm, 
Btrougly  ciliated,  neiirly  uniform  over  head  and  body;  lower  jaw  and 
snout  scaleless;  seniles  on  blind  side  smooth.  Head  3^;  depth  2^.  D. 
94;  A.  72;  Lat.  1. 96.  L.  20  inches.  Point  Concei)cion  to  Puget  Sound; 
abundant;  an  important  food-fish. 

(Lockington,  Scientific  Press  Supplement,  April,  1879,  i,  20;    Lockington,  Proo. 
U.  8.  Nat.  Mus.  1879,  73.) 
CO.  Scales  rather  large,  thin,  and  deciduous. 

1975.  H.  exilis  Jor.  <&  Gilb. 

Pale  olivaceous  brown,  with  dark  points,  forming  edgings  on  each 
scale;  bronze  spots  sometimes  present;  fins  mostly  dusky;  dorsal  and 
anal  edged  anteriorly  with  yellowish;  ventrals  largely  yellow.  Body 
slender,  compressed,  the  flesh  soft;  mouth  not  large,  very  oblique,  the 
gape  curved;  lower  jaw  scarcely  projecting,  with  a  knob  at  symphysis; 
nciaxillary  rather  narrow,  reaching  middle  of  pupil,  2|  in  length  of 
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head;  teeth  small,  slender,  close-set,  nearly  nniform;  above  in  2  aeries, 
below  in  1.    Eyes  large,  separated  by  a  sharp,  scaly  ridge;  lower  eye 
advanced.     Scales  comparatively  large,  thin  and  decidnons,  ctenoid, 
bat  not  so  rough  as  in  the  other  species;  those  on  blind  side  similar, 
less  rough.    Lateral  line  prominent.     Fins  low,  fragile;  anal  preceded 
by  a  spine;  caudal  fin  loug,  rathier  pointed;  pectorals  small,  therigbt 
pectoral  little  more  than  half  length  of  head.    Gill-rakers  short,  slen- 
der, toothed,  9  below  angle,  the  longest  abont  one- third  diameter  of 
orbit.     Head  4;  depth  3^.     D.  78;  A.  62;  V,  6;  scales  16-71-18.    L 
12  inches.     A  small,  weak  species,  abundant  in  deep  water,  from  San 
Francisco  to  Alaska. 

(Jordan  &  Gilbei-t,  Pioc.  U.  8.  Nat.  Mas.  1880,  154.) 

aa.  Lateral  line  with  an  accessory  dorsal  branch;  teeth  in  one  row;  dorul  beg^nDiof 
before  eye.    ( Psettichthya*  Grd. ) 


i.  P.  melanostictBS  (Grd.)  J.  &  G. 
Grayish  brown,  finely  speckled  with  darker  on  body  and  fins.  Body 
not  very  deep,  elliptical;  mouth  rather  small,  the  maxillary  extendio; 
to  below  pupil,  2f  in  head;  teeth  large,  in  a  single  series  in  each  jaw, 
those  in  lower  jaw  largest ;  a  few  large  canines  in  the  front  of  each 
jaw.  Eyes  very  small,  separated  by  a  broad,  flat,  scaly  space,  withont 
ridge;  lower  eye  slightly  in  advance  of  upper.  Grill-rakers  rather 
stout,  weak,  hooked  at  tip,  14  below  the  angle.  Scales  very  small, 
ctenoid  on  colored  side.  Lateral  line  nearly  straight,  with  a  long  'Mxe^- 
sory  dorsal  branch.  Dorsal  commencing  in  advance  of  np|)er  eye,  the 
anterior  rays  elevated,  slender  and  cxserted,  the  longest  about  oue-thini 
length  of  head.  First  ray  of  dorsal  nearly  free  from  it^  memhrane. 
Pectoral  fin  short,  2 J  in  head ;  anal  fin  preceded  by  a  spine;  caudal  lanrv, 
strongly  convex.  Lower  pharyngeals  very  nan*ow,  each  with  one  row 
of  sharp  recurved  teeth.  Ilead  4;  depth  2 J.  D.  85;  A.  GO;  Lat.  1. 11-. 
Puget  Sound  to  Point  Concepcion,  common. 

{PmttlvhthijH  mclano.itictim  (tininl,  Proc.  Acad.  Nat.  Sci.  Phlla.  l'^4,  140:  Pttettickthftt 
melaiiost'wtns  (riiuther,  iv,  4*20:  Psettichlhya  melanoHtictwi  Lockingt^in,  Proc.  U.  8.  N»t. 
Mu8.  1679,  73. ) 

456.-PLi:URO.'«ICTII¥S  Girard. 
( IIvtfroproHopon  Bleeker. ) 
(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1K>4, 139:  typo  PlcuronichthyB  arnonmt  0\T}kv\.) 

Eyes  and  color  on  the  right  side.    Body  deep;  head  short,  with  very 


•  • 


*  Girard,    Proc.  Acad.  Nat.    Sci.   Phila.  1854,  140:    type  PttetticktkyB   meUimottktai 
Girard.     {ilferra,  lloiinder;  ix^^^^i  tisb.) 
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short,  blant  snout;  moutli  small,  with  several  series  of  slender,  acate 
teeth,  which  are  most  developed  on  the  blind  side,  and  are  often  want- 
ing in  one  or  both  jaws  on  the  colored  side;  no  teeth  on  vomer  or  pala- 
tines; lips  thick,  with  several  lengthwise  folds,  within  which  is  a  series 
of  short  fringes.  Lower  pharyngeals  narrow,  each  with  a  donble  row 
of  very  small  teeth.  Gill-rakers  wide-set,  yery  short  and  weak.  Lat- 
eral line  nearly  straight,  with  a  dorsal  branch  in  onr  species.  Scales 
small,  cycloid,  non-imbricate,  imbedded.  Dorsal  fin  anteriorly  twisted 
from  the  dorsal  ridge  toward  the  blind  side;  anal  fin  preceded  by  a 
spine;  caadal  fin  convex  behind*  Intestinal  canal  elongate.  Herbiv- 
orons  species,  feeding  chiefly  on  algsB.     Pacific  Ocean.    (TzXeupovy  side; 

ixOu^y  fish.) 

0.  Dorsal  iin  beginning  on  the  level  of  the  lower  lip;  interocnlar  ridge  with  blunt 
or  sharpish  tubercles. 


^  p.  dec ar reus  J.  &  6. 

Color  browiMsh,  usaally  much  mottled  with  chocolate  and  gmyish, 
often  finely  spotted  with  brownish  on  body  and  fins.  Eyes  very  large, 
3^  in  head ;  a  blunt  tubercle  in  front  of  upper  eye,  another  at  each  end 
of  the  narrow  interorbital  ridge,  the  posterior  largest,  but  usually  not 
spine-like;  two  or  three  above  the  latter  behind  the  upper  eye;  some 
prominences  above  the  oi)ercle;  a  band  of  teeth  on  the  right  side  of 
the  lower  jaw,  similar  to  that  on  the  blind  side,  but  narrower.  Ver- 
tical fins  high,  the  longest  dorsal  and  anal  rays  two-thirds  the  length 
of  the  head.  Dorsal  beginning  very  low,  on  level  of  end  of  maxillary, 
its  first  nine  rays  on  the  blind  side.  Head  3§;  depth  1|.  D.  72;  A.  16 
L.  12  inches.    Coast  of  California;  rather  common  in  deep  water. 

{PleuronichthffB  c€gno9u$  Lockington,  Proc.  U.  S.  Nat.  Mns.  1879,  97;  Pleuronichtkyt 
qmutrituherculatuB  Jot.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  IQfiOf  50,  nee  Pallas;  Jordan  ec 
QUburt,  Proc.  U.  S.  Nat.  Mus.  1680,  453.) 

so.  Dorsal  fin  beginning  on  the  level  of  the  upper  lip. 

b.  Inteiociilar  ridge  poBteriorly  with  a  strongi  backward-directed  spine. 

I9Y8.  P.  veiticalis  Jordan  <&  Gilbert. 

Ck)lor  dark  olive  brown,  mottled  with  lighter  and  darker,  sometimes 
with  light  grayish  spots ;  middle  of  sides  often  with  a  dark  spot  ocel- 
lated  with  light  olive,  this  again  snrrounded  by  darker;  iins  light,  often 
tinged  and  margined  with  reddish,  and  mottled  with  blackish.  Eyes 
large,  3^  in  head ;  a  tubercle  in  front  of  each  eye,  and  one  at  anterior 
end  of  interorbital  ridge;  posterior  end  of  ridge  with  a  strong,  sharp, 
backward  directed  spine;  a  tubercle  behind  upper  eye;  right  side  of 
lower  Jaw  without  teeth.    Dorsal  and  anal  fins  lower  than  in  P.  docur- 
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renSj  the  longest  rays  1|  length  of  the  head;  dorsal  An  beginoing  oppo- 
site or  slightly  below  the  premaxillary,  aboat  five  rays  being  on  the 
blind  side.  Head  4 ;  depth  1  J.  D.  65-72 ;  A.  45-48,  Coast  of  CaU- 
fornia;  not  rare. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus.  1880,  49.)  ■ 
hh,  Iiiterorbital  ridgo  without  distinct  spine. 
1979.  P.ccemosus  Girard. 

Color  light  brown,  blotched  with  chocolate  color  and  yellowish,  some- 
times  nearly  plain,  but  usually  profusely  mottled;  sometimes  with  ooel- 
lated  blotches,  sometimes  with  the  light  colors  replaced  b^'  porpUnh  ml 
luterorbital  ridge  prominent,  but  without  spine  or  conspicuous  taber- 
cles,  the  tubercles  of  the  other  species  being  represented  by  slight 
elevations.  Vertical  fins  very  high,  the  longest  rays  of  dorsal  and 
anal  two-thirds  the  length  of  the  head.  A  narrow  baud  of  teeth  on 
the  colored  side  of  the  lower  jaw.  Dorsal  fin  beginning  on  the  level 
of  the  premaxillary,  its  first  five  rays  on  the  blind  side;  caudal  loD<rer 
than  head.  Head  4J ;  depth  1  J.  D.  68 ;  A.  48-50.  San  Diego  to 
Alaska,  not  generally  common,  but  widely  distributed;  usually  in 
deep  water. 

(Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  18r)4, 139:  Paropkrya  ccenoant  Giinther,  iv,  45«V' 

4157.— HrPSOPSKTTA  Gill. 
(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1864,  195:  type  Pleuronirhthys  guttnlatuM  Grd.^ 

Eyes  and  color  on  the  right  side.  Body  broad,  ovate,  rhonib<»i«l: 
mouth  ver}' small ;  teeth  slender,  equal,  acute,  in  several  series;  lips 
thick,  not  plicate.  Lateral  line  nearly  straight,  with  an  accessory 
dorsal  branch.  Scales  small,  smooth.  Dorsal  fin  beginning  (»ii  th** 
dorsal  ridge,  not  turned  to  the  blind  side;  anal  spine  present;  caudal 
fin  convex.    Gill-rakers  little  developed,     (f'^*/ «',  deep;  Vfrra,  tioumler.; 

1290,  H.  |fUtfulafa(Gnl.)Gill.— Diamowd  F/oMnrfrr;  '' Tnrbotr 

Brown,  with  numerous  pale-bluish  blotches  in  life,  these  disappearinj 
in  spirits;  blind  side  white, with  a  strong  tinge  of  yellow  along  ]>n»lilt' 
of  head ;  fins  plain,  sometimes  with  black  specks.  Body  very  difp. 
somewhat  angulated  near  middle  of  back  and  belly;  ey#»s  mwlerat**, 
separated  by  a  tlattish,  raised  area;  head  without  spines  or  tnlK-r 
cles ;  scales  of  oi)ercular  region  little  developed ;  those  of  blind  sid<* 
HMluced ;  no  teeth  on  right  side  of  either  Jaw.  Accessory  lateral  liiif 
long,  half  length  of  body.  Anal  spine  small ;  pectorals  altoiit  half 
length  of  head;  ventrals  rather  short;  caudal  peduncle  much  deei)er 
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than  loop:;  caudal  large,  Dearly  as  loDg  as  bead.  Head  3$;  depth  IJ. 
D.  68;  A.  50;  Lat  1.  95.  L.  12  inches.  A  variable  species.  Coast  of 
California;  abundant. 

{Pleuronichthy8  guttulatiu  Girard,  Proc.  Acad.  Nat.  Soi.  Phila.  1856, 137:  Pleuranectes 
guttulatus  Giiather,  iv,  445:  Parophrgt  ayresi  Gttntber,  iv,  456;  Gill,  Proc.  Acad.  Nat. 
8ci.  Phila.  1864, 195:  Plearonichihya  guttulattu  Lockington,  Proc.  U.  S.  Nat.  Mub.  1879, 
94. )  . 

458.— PLEUROIVECTES*  Linnsens. 

Plaices. 

m 

(PlaUBBa  Cavier:  Platichthys  and  Parophry%  Gt'wiwd.:  Lepldopaetta,  Myzopsetfa^  LiopBeitaj 
and  EiicJuilarodus  Gill:  Clidoderma  and  Pseudopleuroneotea  Bleeker:  Limanda 
Gott«che:  Flesus  ^loreskn,) 

(Art^di;  Linnaeus  Systema  Natuns :  type  Pleuranectes  pl^iteisa  h,) 

Eyes  and  color  on  the  right  side  (except  in  P.  stellatm^  which  is  indif- 
ferently dextral  or  sinistral).  Body  ovate,  elliptical,  compressed;  head 
moderate,  sometimes  tnberculate;  mouth  small,  the  small,  narrow  max- 
illary reaching  front  of  eye  or  beyond ;  blind  side  with  one  (rarely  two) 
series  of  close-set,  conical  or  incisor-like  teeth ;  colored  side  of  both 
jaws  usually  toothless.  Scales  small,  ctenoid  or  cycloid,  often  imper- 
fectly imbricated,  sometimes  tubercular  or  obsolete.  Lateral  line 
nearly  straight,  or  more  or  less  arched  anteriorly,  simple,  or  with  an 
accessory  branch.  Gill-nikers  small,  widely  set.  Species  very  numer- 
ous in  northern  seas.    {TrXsupdv,  side;  viy'zTTjc,  swimmer.) 

a.  Lateral  line  with  an  accessory  dorsal  branch,  long  or  short. 
b.  Lateral  line  straight  or  with  a  slight  arch. 

c.  Scales  mostly  cycloid,  small,  imbricated.    (Parophrysi  Girard.) 

1981.  P.  vetulBS  (Grd.)  J.  <&  G. 

Uniform  light  olive  brown ;  the  young  somewhat  spotted  with 
blackish.  Body  elongate-elliptical ;  snout  very  prominent,  much  pro- 
truding, forming  an  abrupt  angle  with  the  descending  profile;  depth 
of  head  opposite  middle  of  upper  eye  about  equalling  distance  from 
middle  of  orbit  to  snout;  eyes  large,  separated  by  a  very  narrow,  high 


*  **  If  we  were  to  attribute  to  some  of  the  characters  the  same  generic  valne  as  in 
other  PleuroneciidcBy  we  shonld  be  obliged  to  establish  a  genns  for  almost  every  species, 
and  to  separate  fishes  which  evidently  form  one  natural  group''  (OUnther,  iv,  438). 
The  curvature  of  the  lateral  line  is  here  subject  to  much  variation ;  the  accessory 
lateral  line,  characteristic  of  so  many  Pacific  species,  disappears  by  degrees,  while  the 
gradations  in  dentition  and  squaniation  are  so  numcix)UH  as  to.be  apparently  nseless 
for  generic  characters.  We  are  unable  to  follow  Dr.  GUnther  in  referring  to  PleuroneC' 
ie8f  the  species  of  GJyptocephaluB  and  CynicogloaauSf  which  seem  to  us  to  represent  a 
irell-differentiated  type. 

t  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  139:  type  Parophry$  vciulw  Girard. 
{itapa,  near  together;  og>pvif  eyebrow;  in  allusion  to  the  narrow  interooular  space.) 
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ridge;  eye  large,  4J  in  head,  the  upper  with  vertical  range;  month  venr 
small;  maxillary  not  reaching  pupil;  teeth  trenchant,  small,  and  rather 
narrow,  widened  at  tip;  about  45  teeth  on  left  side  of  lower  jaw;  few  * 
teeth  on  right  side  of  lower  jaw.  Accessory  lateral  line  long.  Pec- 
toral about  half  length  of  head;  caudal  truncate,  1^  in  head.  Fin  rays 
entirely  scaleless.  Scales  on  body  all  cycloid,  those  on  cheeks  often 
slightly  ciliated.  Head  3^;  depth  2^.  D.  74  to  86;  A.  54  to  68;  Lat  L 
105  (tubes).    Santa  Barbara  to  Alaska;  an  abundant  species. 

{Parophrjf8  vetulus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854, 140:  Paropkr^  tehilu 
Giinther,  iv,  455:  Pleuronectes  digrammuB  Giinther,  iy,  445:  Parapkry$  kmbbardi  Gill, 
Pioc.  Acad.  Nat.  Sci.  Phila.  1862,  281.) 

00.  Scales  everywhere  strongly  ctenoid,  weU  imbricated.    (I90p9etta*  Lock.) 
d.  Scales  closely  imbricate ;  accessory  lateral  line  long. 

1989.  P.  isolepis  (Lockington)  J.  &  G. 

Color  brownish,  mottled  and  blotched  with  darker.  Body  elliptical, 
much  compressed,  moderately  deep,  the  curvature  very  regular;  head 
moderate,  strongly  .compressed,  the  profile  little  depressed  above  the 
€tye;  6.Y^8  rather  large;  interorbital  space  broad,  llattish,  with  several 
series  of  scales.  Scales  on  cheeks  similar  to  those  on  body,  rather 
large,  ctenoid,  and  closely  imbricated.     Mouth  comparatively  large; 

maxillary  reaching  pupil,  3%  in  head;  teeth  not  large,  about  ^J^iJ*  con- 
ical, close-set,  in  one  somewhat  irregular  series,  or  partly  in  two  seriej*; 
those  on  colored  side  small.  Lower  pharyngeals  each  with  a  double 
row  of  bluutish  teeth.    On  the  blind  side  the  scales  are  more  or  less 


I  ctenoid,  sometimes  smooth ;  those  on  the  cheeks  weakly  ctenoid ;  most 

'^  of  the  opercle,  the  preopercle,  iuteropercle,  and  subopercle  on  blind 


side  naked.     Lateral  line  with  a  very  slight  arch  in  front,  the  depth  of 
which  is  less  than  one-fifth  the  length;  accessory  branch  nearly  as  long 
as  head.    Fins  rather  low,  mostly  covered  with  ctenoid  scales.    Heail  4; 
]  depth  2J.     D.  88;  A.  65;   Lat.  1.  SS.     L.  12  inches.     Point  Concepcion 

<  to  Puget  Sound;  rather  common  in  deep  water.     This  si>ecie^  bears 

some  resemblance  to  Hippoglossoidc^  meJanostictus. 

.  (Lepidopseita  nmbrosa  Lockington,  Proc.  U.  8.  Xat.  Miis.  1879,  105  (not  of  Girard): 

i  Light  olive  brown,  vaguely  clouded  with  light  and  dark;  fins  reddish 

brown;  a  few  roundish  dusky  blotches  on  dorsal  and  anal;  i>ectoral  and 


dd.  Scales  looseb'  imbricate;  accessory  lateral  line  very  short. 
1983.  P.  isehyrus  J.  &  G. 


Xockington  MSS.:  t^pe  LqiidopM.'ta  i9olepi$  Lock,    {idoi,  equal;  ^erra,  tkmilclcr.) 
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caadal  tipped  with  dusky;  blind  side  white,  immacnlate,  or  with  small 
round  rusty  spots;  left  side  of  head  sometimes  rusty  tinged.  Body 
oblong,  robust;  caudal  peduncle  rather  long;  snout  projecting;  form- 
ing an  angle  with  the  profile;  mouth  oblique,  tiie  chin  projecting; 

teeth  io"^,  narrowly  incisor-like,  bluntish,  in  a  single,  rather  close-set 

series;  maxillary  reaching  past  front  of  orbit,  5§  in  head;  eyes  large; 
interorbital  space  rather  broad,  scaly,  continuous  with  a  ridge  above 
opercle.  Head  mostly  covered  with  scales  like  those  of  the  body,  but 
smaller  and  rougher.  Gill-rakers  feeble.  Lower  pharyngeals  each 
with  two  rows  of  coarse  blunt  teeth.  Scales  thick  and  firm,  adberent, 
not  closely  imbricated;  those  in  front  well  apart;  all  the  scales  strongly 
ctenoid ;  blind  side  with  similar  scales,  almost  as  strongly  ctenoid.  Ver- 
tical fins  mostly  scaly.  Lateral  line  conspicuous,  its  scales  less  rough 
than  the  others;  a  distinct  short  accessory  lateral  line  on  both  sides, 
extending  to  about  the  tenth  dorsal  ra^^,  less  than  one-sixth  head;  a  series 
of  pores  around  lower  eye  behind.  Dorsal  beginning  over  pupil,  its  ante- 
rior rays  low;  its  highest  rays  nearly  half  length  of  head;  caudal 
large,  double  truncate;  pectoral  of  right  side  about  half  head.  Head 
34;  depth  2.  D.  70  to  76;  A.  52  to  57;  V.  6;  Lat.l.  85.  L.  15  inches. 
Puget  Sound. 

(Parophrifs  Uchyrua  Jordan  &>  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1880,  27G.) 
hb.  Lateral  line  with  a  strong  arch  in  front;  scales  rough.     (Lepidoptetta*  Gill.) 

1984.  P.  bilimeatus  (Ayres)  Gthr. 

Yellowish  brown,  with  numerous  round  pale  blotches.  Body  broadly 
ovate,  thickish;  mouth  moderate,  turned  toward  the  left  side;  teeth 
8tout,  conical,  little  compressed,  bluntish,  in  one  series,  rather  irregu- 
larly placeiL  Lower  phar^^ngeals  broad,  with  two  rows  of  blunt  teeth. 
Gill-rakers  few,  very  short,  thick  and  weak,  without  teeth.  Snout  pro- 
jecting; eyes  large,  separated  by  a  prominent  ridge,  which,  like  the 
cheeks  and  upper  portion  of  the  opercle,  is  covered  with  rough  stellate 
scales;  lower  eye  advanced;  opercle,  subopercle,  and  interopercle  of 
left  side  scaly;  preopercle  naked.  Scales  rather  small,  mostly  ctenoid, 
not  closely  imbricated;  those  on  the  blind  side  smooth;  scales  on  the 
cheeks  and  other  parts  of  the  head  very  rough ;  scales  of  body  smoother 
and  less  closely  imbricated  anteriorly,  the  degree  of  roughness  varia- 
ble, northern  specimens  (var.  nmbrosus)  being  roughest.    Lateral  line 

*Gill,  Proc.  Acad.  Nat.  SoL  PhiU.  1864,  195:  type  PUiUchiky$  umlnra$u$  Girard= 
Flate$9alnUneata  AyieB.    (Ae^ri^o^,  scaly;  ^/rra,  flounder.) 

Bull.  Nat  Mus.  No.  16 53 
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moderately  arched  anteriorly^  with  an  accessory  dorsal  branch,  which  is 
less  than  half  length  of  head.  Height  of  arch  less  than  one-third  ita 
length.  Dorsal  beginning  over  the  eye,  its  anterior  rays  low;  caudal  con- 
vex; anal  preceded  by  a  spine;  a  concealed  spine  behind  ventrals;  rays 
of  dorsal  and  anal  all  simple;  dorsal  and  anal  somewhat  scaly;  candal 
three-fifths  length  of  head ;  pectoral  half  head.  Lower  pharyngeal 
broad,  each  with  twd  rows  of  blnnt  teeth.    Head  3f ;  depth  2 J.    D.  SO; 

A.  60;  teeth  ^— |o ;  Lat.  1.  85.    L.  20  inches.    San  Francisco  to  Alaska; 

abundant  northward.    A  food-fish  of  some  importance. 

(Platessa  hilineata  Ajrea,  Proc.  Qal.  Acad.  Nat.  Sci.  1855,  40:  Pleuroneetm  WUieatai 
GUnther,  iv,  444:  Lepidopsetta  bilineata  Lockington,  Proc.  U.  S.  Nat.  Mas.  Itf79, 1(0: 
Platichthya  umbrosus  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1856, 136:  PleuronecU*  ••- 
hro8U8  GUnther,  iv,  454:  Pleuronectes  perarcuatua  Cope,  Proo.  Amer.  PhU.  See  1873.) 

oa.  Lateral  line  without  accessory  branch. 

€,  Lateral  line  strongly  arched  in  front;  scales  ctenoid.    {Limanda*  Gott8ch«.) 

1285.  P.  ferra§^inens  (Storer)  J.  &  Q.—Sand  Dab. 

Brownish  olive,  with  nnmerons,  irregular,  reddish  spots;  fins  simi- 
larly marked;  left  side  with  candal  fin,  caudal  peduncle,  and  margins 
of  dorsal  and  anal  fins  lemon  yellow.  Body  ovate-elliptical,  strongly 
compressed;  teeth  small,  conical,  close-set,  in  a  single  series  on  each 
side  in  each  jaw.  Snout  projecting,  forming  a  strong  angle  alK>ve 
upper  eye,  witli  the  descending  profile.  Gill-rakers  of  moderate  length, 
very  weak,  not  toothed.  Eyes  moderate,  4J  in  head,  the  lower  slightly 
in  advance  of  upper,  separated  by  a  high,  very  narrow  ridge,  which  is 
scaled  posteriorly,  and  is  continued  backward  as  an  inconspicuous  but 

»»  rough  riilge  to  tbe  beginning  of  the  lateral  line.     JScales  imbricate, 

nearly  uniform,  those  on  right  side  rough -ctenoid,  those  on  left  side 
nearly  or  quite  smooth;  scales  on  body  rougher  than  on  cheeks.  Cau- 
dal peduncle  short,  higher  than  long.  Dorsal  inserted  over  middle  of 
eye,  its  middle  rays  hi*;hest;   pectoral   less  than  two-fiflhs  length  of 

^  head;  caudal  fin  rounded;   anal  spine  present.      Latenil  line  simple, 

with  a  rather  low  arch  in  front,  the  depth  of  which  is  barely  two-fiftha 
the  length.  A  concealed  spine  behind  ventrals ;  ventral  of  colored  side 
partly  lateral,  the  other  wholly  so;  anal  spine  strong.  Dead  4  in 
length;  depth  2^.  D.  85;  A.  62;  Lat.  1.  100.  Atlantic  coast,  chieriv 
northward, 

{Platensa  fcrrug'inca  Storer,  Report  Fish.  Mass.  1^9,  141:  Plateata  ro$trata  U.  R 
Storer,  IJost.  Joiiru.  Nat.  Hist,  vi,  268:  Myzopseitn  J'erruginea  Gill,  Proc.  Acad.  N«'. 
Sci.  Phila.  I'^a,  217.) 


*Gottscbo,  V^iegmann's  Archiv.  1835,  100:  type  PUuronecteB  linianda  L.=Z4i 
vulgaris  Gottschc.     (Limanda,  an  ancient  name  of  L.  vulgari$;  porhapt  tn^  Hfff^t 
a  small  bay  ox  ctook."^ 


118.   PLEUEONECTIDiE — ^PLEUEONECTES.  835 

1986.  P.  asper  Pallas. 

Brown,  nearly  plain,  the  blind  side  with  tinges  of  lemon-yellow. 
Form  of  P.  bilineatus.  Teeth  small,  almost  conical,  on  both  sides  of  the 
month;  interorbital  space  narrow,  scaly;  opercle  and  preopercle  naked 
below.  GiU-rakers  very  feeble.  Pharyngeals  not  very  broad,  their  tefth 
bluutish,  not  paved.  Scales  small,  wide  apart,  partly  imbedded,  each 
one  with  1-4  spinnles,  which  are  almost  erect;  anterior  scales  with  3-4 
of  these  spinules;  iKWterior  mostly  with  1;  scales  of  blind  side  smoother; 
middle  rays  of  dorsal  and  anal  only  scaly.  Kb  accessory  lateral  line. 
Anal  spine  present;  twentieth  anal  ray  and  thirty-seventh  dorsal  ray 
longest;  candal  double  truncate.  Head  3^;  depth  2.  D.  69;  A.  53. 
Alaska  to  Kamtschatka. 

(Pleuron€Ct€8  asper  Pallas,  Zoogr.  Ross.-Asiat.  iii,  425, 1811:  Pleuranectes  atper  Gtin- 
ther,  iv,  454:  Limanda  aspera  Bean,  Proc.  U.  S.  Nat.  Moa.  1881,  242.) 

19§Y.  P.  beani  (Goode)  J.  &.  G. 

Grayish,  mottled  with  darker;  a  conspicuous  black  blotch  on  the 
outer  rays  of  caudal  on  each  side.  Body  elliptical,  with  angular  out- 
lines, strongly  compressed;  head  very  short;  snout  abbreviated;  mouth 
small,  subvertical ;  teeth  small,  apparently  in  two  rows,  chiefly  on  the 
blind  side  of  lower  jaw;  eyes  large,  as  long  as  mandible;  interorbital 
space  very  narrow.  Dorsal  fin  beginning  about  pupil,  its  rays  long, 
wide  apart,  exserted ;  right  ventral  near  the  median  line.  Caudal  broad, 
fan-shaped.  Lateral  line  with  an  abrupt  curve,  the  length  of  which  is 
twice  its  height  and  about  equal  to  length  of  head,  its  scales  highly 
specialized;  lateral  line  on  colored  side  less  developed.  Scales  small, 
strongly  ctenoid  on  the  right  side;  larger  and  cycloid  on  the  blind  side. 
Head  6J ;  depth  2f .  D.  64 ;  A.  63 ;  Lat.  1.  88,  27  scales  in  its  curve. 
Deep  water  off  the  Ehode  Island  coast.    (Ooode.) 

(.Limanda  beani  Goode,  Proc.  U.  S.  Nat.  Mas.  1880,  473.) 

M.  Lateral  line  withont  anterior  arch. 

/.  Eyes  and  color  ou  either  Bide;  scales  coarse,  stellate;  lower  pharyngeals  broad, 
with  paved  teeth.    {PUUichthys*  Grd.) 

1988.  P.  stellatas  Pallas.— Ca/i/om<a  "Flounder," 

Dark  brown  or  nearly  black,  with  lif?hter  markings;  flns  reddish 
brown;  dorsal  and  anal  with  four  or  five  vertical  black  bands;  caudal 
with  three  or  four  black  longitudinal  bands.  Body  broad  and  short, 
the  snout  forming  a  slight  angle  with  the  profile;  lower  jaw  projecting; 
interocular  space  rather  broad,  with  very  rough  scales.    Large  rough 

*Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1856, 136 :  type  Platichth}f$  rugonu  Grd.  (irAarvC, 
A»t;  ixP^i,  fish.) 
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scales  at  base  of  dorsal  and  anal  rays  and  on  sides  of  head;  similar 
but  smaller  scales  scattered  over  the  body.  Lateral  line  smooth.  Fins 
without  scales ;  a  cluster  of  bony  prominences  above  opercle.    Teeth 

ii^sor-like,  truncate,  rather  broad,  IJ^Jq.    Lower  pharyngeals  broad, 

with  coarse,  paved  teeth.  Head  3| ;  depth  2.  D.  58 ;  A.  42.  L  30 
inches.  San  Liiis  Obispo  to  Kamschatka;  very  abundant  northward; 
one  of  the  largest  and  most  important  of  the  flounders  of  the  Pacific 
coast. 

(Pallas,  Nov.  Act.  Petropol.  1,  347:  Platichihys  rugosvs  Girard,  U.  8.  Pac.  R.R.  Snrr. 
FiHh.  14H;  GUnther,  iv,  443:  Flatichthys  stellatus  Locklngton,  Proc.  U.  S.  Nat  Mm 
1879,  91.) 

ff.  Eyes  and  color  strictly  on  the  riglit  side. 

g.  Scales  not  imbricated,  nsually  ctenoid  in  the  male,  cycloid  in  the  female;  lowei 
pharyngeals  broad,  with  paved  teeth.    (Pleuranectea.) 

1289.  P.  quadritubercnlatus  Pallas. 

Grayish,  mottled  with  paler  and  with  ronnd  black  spots; -fins  Terr 
dark.  Form  of  P.  glaher.  Mouth  very  small,  with  small,  incisor  like 
teeth,  rounded  at  tip.  Eyes  separated  by  a  narrow  ridge;  aboat  five 
small,  prominent,  conical,  obtuse  bony  tubercles  in  a  row  above  the  op- 
ercle, continuous  with  the  direction  of  the  lateral  line,  which  is  straight, 
without  accessory  dorsal  branch ;  tubercle  above  opercle  largest  Scalt^ 
small,  cycloid  in  all  specimens  examined.  Anal  spine  present.  lira*! 
3)5;  depth  2.  D.  QS;  A.  50;  Lat.  1.  78.  Coasts  of  Alaska  and  Euiui 
tschatka. 

(Pallas,  Zoogr.  Ross.-Asiat.  iii,  4*23,  1811:  Parophrys  quadrituberculatuM  GViTiiheT/\y. 
4r>();  Bviin,  Proc.  U.  S.  Nat.  Mus.  InSl,  241:  Pleuronectes  pallatfi  Steinduchner,  Uhil 
Jiritragc,  viii,  45,  1879.) 

1290.  P.  fflabcp  (Storor)  Gill. 

Grayish  brown,  mottled  with  darker  brown;  fins  with  blackish  spot> 
Uody  oblong,  ovate.  Eyes  rather  small,  separated  by  a  naked  elevatnl 
ridge.  Jaws  sometimes  each  with  two  distinct  rows  of  teeth;  the  intt-r 
rui)ted  outer  series  of  truncate,  close-set,  thickish  incisor-like  teeth 
which  are  sometimes  movable;  the  inner  row  of  similar  teeth  mon 
widely  set  and  rather  distant  from  the  outer  row  (and  often  or  gemTall.^ 
wanting);  about  20  teeth  in  outer  row  in  lower  jaw;  right  side  of  N»tl 
jaws  toothless;  interorbital  ridge  continuous  with  a  broad,  naktti 
snioothish,  tubereulose  ridge,  which  joins  the  lateral  line.  Scales  small 
distant,  non-imbricate,  smooth  in  the  female  and  more  or  le^js  cteooid  ir 
the  male;  those  on  blind  side  smaller.  Fins  moderate,  somewhat  scaly 
anterior  rays  of  dorsal  low;  pectoral  a  little  more  than  half  head;  basfe 
of  vertical  {LTi^\iott\ibQrQ\ilate.  Anal  spine  present.  Lower  phaiyofeali 
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separate^  broad,  with  coarse  teeth.    Head  3^;  depth  2.    D.  55;  A.  40; 
Lat^  I.  70  (pores).    L.  10  inches.    Atlantic  coast;  chiedy  northward. 

(Platessa  glabra  Storer,  Proc.  Boat.  Soc.  Nat.  Hist,  i,  130, 1843,  aud  Fish.  Maas.  303, 
pi.  31,  f.  1:  Euchalarodua  putnami  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1H(VI,  222— maU«; 
Bean,  Proc.  U.  S.  Nat.  Mas.  1878,  347:  Liopaetta  glabra  Gill,  Proc.  Acad.  Nat.  Sci. 
Phila.  1864,  217.) 

1991.  P.  irlaclalls  Pallas. 

Dark  brown,  the  fins  spotted.  Form  of  P.  glaher.  A  ronghencd  rid^^e 
above  the  cheeks  and  opercles  on  the  eyed  side.  Eyes  separated  by  a 
uaiTOw  smooth  bony  ridge.  Scales  minute,  imbedded,  non-imbricatc, 
ctenoid  in  the  males,  smooth  in  the  females;  scales  on  blind  side  sim- 
ilar, less  developed;  scales  of  lateral  line  a  little  larger.  Teeth  col- 
ored, incisor-like,  forming  an  even  edge,  mostly  on  blind  side.  An 
anal  spine;  pectorals  short.  Head  4;  depth  2^.  D.  50;  A.  42.  Alaska 
to  Northern  Siberia. 

(Pallas,  Itiii.  iii,  App.  706;  Pallas,  Zoo^r.  Ross.  Asiat.  iii,  424:  Pleuronectes  glatiaiiff 
RicbardsoD,  Fauna,  Bor.-Amer.  FiHh.  2;>i;  Bean,  Proc.  U.  S.  Nat.  Mns.  Ir4m,241:  rhn- 
ronectea  cicairiwaua  Pallas,  Zoo^j:  Ross.-Asiat.  iii,  424  ((^,  D.  59;  A.  36):  Fleurontctea 
frankUni  GUnther,  iv,  442,  1862  (  9 ,  D.  56;  A.  37). 

gg.  Scales  well  imbricated,  strongly  ctenoid;  lower  pharyngeals  narrow,  with  conic 
teeth.    (FueudopUuroHectea  Bleeker.*) 

1292.  P.  americanns  Wsiihsium.— Winter  floundtr ;  Mud  dab. 

Dark  rusty  brown,  spotted  or  nearly  plain;  young  olive  brown,  more 
or  less  spotted  and  blotched  with  reddish.  IJody  elliptical,  an  angle 
above  eye.  Head  covered  above  with  imbricated,  strongly  ctenoid  scales 
similar  to  those  on  the  body;  blind  side  of  head  nearly  naked;  inter- 
orbital  K[)ace  rather  broad,  strongly  convex,  its  width  half  eye;  the 
si>ace  entirely  scaled;  teeth  compressed,  incisor-like,  and  widened  v^- 
wards  tips,  close-set,  fonning  a  continuous  cutting  edge;  some  of  lA^riii 
often  emarginate,  sometimes  movable;  right  side  of  l>otli  jawis  VMAi*- 
less.  Highest  dorsal  rays  less  than  length  of  pectorals,  and  iuoj>:  iii;;^r* 
half  length  of  head;  anal  spine  i>resent.  Head  4  in  length:  dMjrai  :^-^ 
D.  65;  A.  48;  Lat.  1.  83.    Coast  of  ^'ew  York,  northward;  abuit<uar. 

(Walbaiim,  Artedi,  Pis«!.  1792,  113;  Giintb«rr  iv,  413:  I'late—a plmmu  hiunr.  S  mi^ 
Maiis.  373.) 

459.— OLTPTOCEPIIALUS  GottsclM;. 

(Gottsobe.  Wi«'gmann*M  Arcbiv.  l^^  V)Cn    tyi)e  (ihfptoc^hafut  muda^   ;nr:M-,^ 
I'leuronectta  cgnogloaauLt  L. ) 

Eyes  and  color  on  the  right  side.  Body  extr«suielT  4liwii{ar.».  r--- 
than  twice  as  long  as  deep;  much  compressed.    U^snA^Mtr^  -mui.!    _ii. 


*B]eeker,  Comtes  Reodas.  Acad.  Sci.  Amst.  xiii,  IWt:  Vfy^^mmm  >^«»t>    -•- 
{^ev6oi,  iaiae;  vXtvpovrfX^V^t  Plemroneciea.) 
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•  uhort;  itw  blind  side  with  many  excavatioiis  and  mncons  cavities  in  the 

Nkully  niaudible,  aud  preopercle.  Mouth  very  small ;  teeth  modente, 
iricisor-likc,  broad,  eqaal,  close-set,  in  a  single  series;  no.  teeth  on 
vomer  or  pahitines.  Gillrakers  short,  weak.  Lower  pharyngeals  oar 
row,  with  one  or  two  rows  of  conical  teeth.  Lateral  line  nearl.^ 
straight,  simple;  scales  very  small,  smooth;  dorsal  and  anal  Yi^ry  long 
thiire  being  more  than  90  rays  in  the  dorsal  and  more  than  80  in  tht 
anal;  caudal  fin  rounded;  anal  spine  present.  Yertebne  in  increswec 
number.    Northern  seas.    (r^uTzrd^y  sculptured;  xs^aXi^^  head.) 

1M8.  0«cynoglOSSas(Linn.)  Qiih—Craig-flounder, 

Gniyish  brown;  membranes  of  the  fins  with  dark  spots;  pectoral  oi 
the  colored  side  dark,  about  half  as  long  as  the  head.  Upper  jaw  witL 
al)0ut  30  teeth;  eyes  large,  separated  by  a  narrow,  scaly  ridge;  operek 
ailnate  to  slioulder-girdle  for  a  short  distance  only.  Pectorals  ver? 
nbort,  not  falcate,  that  of  right  side  about  half  length  of  head.  Head 
5  in  length;  depth  2f.  D.  105  (101  to  112);  A.  95  (87  to  99).  Lat.  L 
125.  North  Atlantic,  on  both  sides;  abundant  in  deep  water  north 
wanl, 

{HewroniSfif  cyno^/oturiM  Linn.  Syst^  Nat.  i,  S59,  ITor^:  GtfpiotepkalmM  memdimmm  Gi\i 
\\\H\  At'Jid.  Nat.  Si'i.  Philrt.  1873,  361:  ritttromectei' cyMO'jh>4»mM  GiiuthtT.  iv,  44i^:  PU^- 
u*H<vU\t  tlomjatus  Ciiiiithcr,  iv,  450:  Collett,  Norske  Xonl-Hav*.  Expi.  '^).) 

t^9t.  43.  marhirus  I^ckiu^ton. 
ruiform  bixnvnish,  tins  diirker;   blind  side  e\>rj  wherv  dustt^i  wirb 
J  dark  iHMUtcii.      IhhIv  oloupite;  snout  very  blunt;   :n:en»rl>ital  spdCf  i 

vorv  uarivw,  scalv  ridiro:  mouth  somewhat  twi^tt-tl  :.»-»ani  the  h\M 
siile;  t<vth  on  Inuh  sides  of  jaws,  brvvul  aud  ci>2:j  r»r>.-^L  in  a  <h\';}^ 
i\»w\  lormiu^  a  blunt,  contimuuis  i^\l5:e:  aN^u:  >4  ii^  :L»-  I«'^r*r  jd^- 
KNes  very  lar^\  ;>^  in  hea<L  *  Ot>ervle  urarty  r'rvtr  :b  zi  <Ii*  i!»Ur  jinlle. 
l\vtvn-al  ot*  the  ivlor^nl  sivie  taloate,  loiicer  :Laz  zh*^  i^jaI,  z:**r>'  than 
tN^uv  as  Uni^^  as  the  peetoralot  die  M:z«I  s:.:e.  F.  •::■  _•  •:  -:.j-v.  H^j«i 
4> :  depth. ^  1>.  lU  to  U^>:  A.  ?J  :o  s.>:  La:.  L  :>.  1.  1'  _..  Iir^.  0^< 
ot  Oalitornia:  iu  dev*p  waCrr. 


1 


,lvxivj^u-j,  Vtvv-  r.  <  Nji:.  Xis^  >Tl».  r^. 

rh*js  ^au*-*  A^;n?^s  wi:a  tr'.9pt»Hxpiiai%at   si  -u»-   t*x»a.cui':  ^-^iy-  *<*? 
du«5^  jtsd  ncLXMCvHiiS  Vl^cwbc«.  dJdSecui;^  ui  tat;  linAHiev  n  3W  ^niT«f*»* 
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structure  of  the  bead.    Aiiiil  spine  obsolete,    {xoyuo^,  <b»^  likr;  yhnntra^ 
tongue.) 

1995.  ©•  pacificas  Lorkington. 

Olive  browu,  with  darker  blot<;b<\s;  fins  bbirkisli^  blind  sjib'  nir»n»  or 

less  dusky.      Body  elongate,  elliptirsil;  snont  not  bbint;  intciorbital 

space  ji  narrow,  se.ily  ridge;  ey«*s  birge,  .*j  in  bead;  niontli  very  sniall; 

teeth  large  and  very  broad,  forming  a  eontinnons  entting  edge  on  hhnd 

side  only  of  eaeh  jaw;  about  10  teeth  in  lower  jaw.    (>p«  rdi*  above  ifs 

angh»  whiilly  ailnate  to  shoulder-ginlle.      Dorsal   ami   anal  Uuh  low. 

Peetcirai   fins  nimlerate,  that  of  the  eolon-^1  side   a  lirrb?  the  long#T, 

ab<nit    two-thirds    b-ngth  of  head;  v^-ntrals  vi-ry  small.     I'tOfiy  exees- 

sively  .slimy  iu  \ii[^,     11^.^.1  .^j.  ,i...,ti,  -i       j>.  loii;  A.  Kr,  I.at.  J.  J 10. 

^  12  inches.     Alaska  to  Moiit*:rev:  abundant  in  deep  water. 

ty»rs   and  .;..: -r  oa    th»r   l^r*   ^Mk     l.^Ay  r^-gnlarly  oval,  d^'p  and 

der  au.I  r-i:.-^;.  ^-.^-r..  ,-  ::.-^r  ...j.  -r,.--  on  the  blind  Midej  no  UtXh 
on  vo:ii»-r.  Kt-^  -r...:::.  ^r--  i-.v:  '.-■  ,4  r.i;ro»-,  vraWey-H  ridg#-;  margin 
of  pret-r-^-r.  :-  r^^.     V-  .-.,;.  r.-..^  f..,-;,  ;iri;»I.  that  r/f  eyWorwl  -tide  in 

§ 

sertt^I  .■:.  r::j-  .  :  :  .;  .,-  -,  .....  ;,.;.^r  long.  Jlomal  fin  l>*-;rjnning 
above  ^y-:  r^.-.  :,,;  .;  .  ^  ...  ..^.  ^,  .,j  .^|fj,^,„t  |,j,j|,ft.  .S*;«b:s  thin. 
de«iiiq..\*.  ■■-'-•  :  -.  >.-  ..;-.  ..;.•  on  blind  Hid^%  J^t^T;j|  lin/- 
Minpl*-.  r-.i.v  ,--.  -  ,  ,^  ...::.  T:*:^  gf^ftn:*  i*  apparenMy  ;*I!iH 
to  0>./.''-.;^ -//.-,  ,.-..  _  -  .,  ..  ..^  ^^  .^y  MtiM.  U'oov^  ^.y^ortscu; 
»*vc.  I.".-::    .:.    i.    ......  -     -  ...  ...-.-.-:.,:.  of  The  v^Mttsth^) 

Li;:Lr    "  r    -i-    .  v      .    .,    ....   ..i.-:^>r  'i.'of/^hfrt;  ftn/l  m<jf.f>d  and   'f,//*/d. 

Teeth  ir.  !.,^---  .^  v  ...  -.,>*.  in  rspfi^  ori  Wind  .^ide  /,r.;..     J.  * -. 

large,  ^0:1^' 1  - -.  .    ..:.•■    v  4, -t^rri^^^  fulf(^.f  ^h'y-.b  fzxtj.xif] '^.  ^../,  *-.  *^i: 

open-If-:   *^:  .  -  -     •- •    ,-    .i.-.,'  i^r^iAlly  r/f  ofjerf;!^.  ^r.    o....'.'    - ':^• 

fringMI  :*•  -.^   V.      .   -    .;i.       .  i...:^.  or.f:-f//nrf.b  long#^  fb^ii  h^  .:r: :  ...*'V,.-«^ 
of  Itft  *.!:.-    -.:     --  .i-uii:   "rnrraJ /^  WiwI  iii/l^  loTiir'-'V  ....V -^ij   :i 

advaQ.;e.,c    ....  .,-         ::.-:.-;*.::  #l*ptfc  2.    /i.>i^;;  A. ';;;'/  .;    :...*' 

^*>ny  abii.iii.i.-.-. 
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469.— THTRIS  Goode. 
(Ooode,  Proc.  U.  S.  Nat.  Mns.  1880,  344:  type  TkyrU peOmeidmB  Goode.) 

Body  elougate,  soft,  and  translacent.  Head  very  short;  moath  small, 
toothless.  Eyes  sinistral,  close  together,  the  lower  slightly  advanced. 
Pectorals  of  blind  side  smallest ;  ventrals  crowded  together  on  median 
keel  of  body,  their  bases  prolonged  on  this  keel.  Bays  simple ;  dorsal 
beginning  on  the  snout;  candal  subsessile,  almost oonfloent  with  dor!$al 
and  anal.  Scales  very  thin,  easily  detached,  probably  cycloid.  Lateral 
line  well  marked,  straight.  One  species  known,  from  deep  water. 
{Ouptq,  window,  from  the  translucent  body.) 

1297.  T.  pellncldiis  Goode. 

Colorless,  translucent;  three  conspicuous  dusky  longitadinal  lines  on 
left  side,  the  middle  one  faintest.  Two  streaks  on  right  side:  eyes 
black.*  Body  thin,  pellucid,  divided  into  three  longitudinal  tracts  by 
depressions  at  the  bases  of  the  rows  of  interspinous  process4»s.  Smiles 
small,  thin,  caducous.  Head  very  small;  eyes  small,  protruding,  tbeir 
diameter  equal  to  the  interorbital  space  and  half  the  length  of  the 
snout;  mouth  small,  formed  as  in  the  soles,  the  upper  jaw  somewhat 
hook-shai>ed.  Dorsal  fin  beginning  in  advance  of  the  eye,  of  lonjr, 
flexible,  simple,  rays,  the  tii)s  of  which  are  much  exserte^l.  Pin.toral< 
inserted  far  below  lateral  line,  that  on  blind  side  as  long  as  orbit,  xha 
other  as  long  as  snout;  ventrals  n^aehing  past  front  of  anal.  Head  .*»; 
depth  3.  1).  100;  A.  80;  P.  12  (left),  4  (right).  L.  .5  inehes.  {GiP'^U.: 
Gulf  Stream,  off  the  coast  of  Rhode  Island.  Perluii>s  a  larva  of  some 
species  of  which  the  matuit*  form  is  as  yet  unknown. 

(Guoilo.  Proc.  U.  S.  Nat.  Mus,  1S'?0.  Mi.) 

463.— >I0:\0LE:VE  OikmIc. 
(Goode,  Proc.  U.  S.  Nat.  Mils.  l^^SO,  '.V^'?:  tyjH»  MoHiflfnf  ftt's^HicntuJa  G«hxU*. ) 

Body  thin,  elongate:  eyes  on  the  let*t  side,  very  close  together,  near 
the  prolile:  mouth  moderate,  the  length  of  the  maxillary  less  than  one- 
third  thai  of  the  head;  teeth  minute,  in  a  sin^de  series,  ni*arly  e<]nal  on 
both  siiK's:  no  teeth  on  vomer  or  palatines.  Scales  rather  large,  i-teni»i«l 
on  colored  side,  cycloid  on  blind  side.  Lateral  line  wt-ll -marked,  that 
of  colored  side  stn)ngly  and  angularly  curved  anteriorly;  that  of  Min<l 
side  nearly  straight.  Pectoral  of  blind  side  wholly  absent;  dorsal 
J  beginning  on  the  snout,  its  rays  all  simple.     Caudal  tin  seSvMie,  ahiH^t 

]  confluent  with  dorsal  and  anal.     Ventral  fins  normal.     Gill-nikers  few. 

,J  feeble.    Vertebrae  43,    Deep-sea  fishes.    (/icJvoc,  single;  cua/vis,  ann.) 


' 
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1998.  in.'sessllicaadaGoodo. 

Ashy  brown,  with  darker  brown  spots;  blind  side  white;  pectoral 
blackish,  with  trjices  of  darker  transverse  bauds.  Body  thin,  its  thick- 
ness not  greater  than  the  diameter  of  the  eye ;  depth  7^  times  the  diame- 
ter of  the  e^'e;  head  everywhere  closely  thatched  with  scales  even  to 
the  edges  of  the  lips.  Vertical  fins  mostly  scaly.  Lateral  line  on  left 
side  arched,  its  direction  peculiar,  the  curve  having  two  angles;  lateral 
line  on  blind  side  nearly  straight.  Dorsal  beginning  on  the  snout, 
highest  posteriori^',  its  longest  rays  half  the  head;  anal  beginning  close 
to  the  vent.  Caudal  rounded.  Pectoral  three-fourths  length  of  head. 
Ventrals  on  the  median  line,  equal.  Head  5;  depth  2|.  D.  99  to  103; 
A.  79  to  84;  scales  23-92-25,  20  in  the  anterior  curve.  L.  6  inches, 
(iulf  Stream,  off  Newport,  Ehode  Island.    (Ooode.) 

(Goodc,  Proc.  U.  S.  Nat.  Mas.  1880,  :538.) 

464.— AGIIIRUS  Locdpbdo. 

Soles. 

(Lac^pMe,  Hist.  Nat.  des  Poiss.  iv,  659,  1802:  type  Pleunmectea  achirus  Ij.=  dchirus 
fasciatas  hsic.  =:.Pleuronecte8  lineatu8  L.) 

Eyes  and  color  on  the  right  side.  Body  oblong,  bluntly  rounded 
anteriorly.  Head  sm<all ;  eyes  small,  close  together,  the  upper  eye  in 
advance  of  the  lower;  mouth  small,  somewhat  turned  toward  the  colored 
side;  niisal  flaps  present,  the  nostril  of  the  blind  side  fringed;  lip  of  the 
colored  side  fringed;  teeth  very  small,  on  blind  side  only;  gill-openings 
narrow;  the  branchiostegal  region  scaled.  Head  closely  scaled  every- 
where, the  scales  on  the  colored  side  similar  to  those  on  the  body,  those 
of  the  nape  and  chin  much  enlarged;  scales  on  the  blind  side  anteriorly, 
have  their  i)ectinations  more  or  less  produce<l,  forming  cirri;  scales  of 
both  sides  extremely  rough,  extending  on  the  tins.  Lateral  line  straight, 
simple;  edge  of  preopercle  covered  by  the  scales.  Dorsal  beginning 
on  the  snout,  low  in  front  and  thickly  scaled,  its  raja  diiiigd;  anal  fin 
similar,  without  spine;  caudal  fin  free,  convex;  eanital  fcdimcle  very 
short  and  deep;  pectoral  fin  of  left  side  wantiiijc.  thai  «f  right  sid*f 
small  or  obsolete;  ventral  rays  3  or  4,  the  veotaJ  te«f  the  colored  idde 
long,  connected  with  the  anal  by  a  membraoA.  i^pok  withoot  han*.U: 
♦.  €.,  without  pectoral  fins.)  • 

a.  Pectoral  fins  botb  obiiolete.     (Achirui.) 

1999.  A.  lineatus  (L.)  Cuv.  m 

Olive  brown,  usually  with  about  6  mmmmm' ^mtSBl  Mack  cr 
usually  not  broader  than  pupil  and  wSA  oaHHama  Mack  igt^ 
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clouds;  fins  with  dark  spots,  some  of  whieh  form  bars  parallel  with  the 
rays;  left  side  white,  usually  more  or  less  mottled,  sometimes  barred. 
Form  oval,  the  outlines  regular.  Eyes  small,  separated  by  a  flattish 
space  wider  than  eye.  A  concealed  spine  in  front  of  upper  eye.  Scales 
on  nape  and  chin  3  or  4  times  size  of  others.  Fins  moderate,  scaly  on 
both  sides;  caudal  about  as  long  as  head.  Head  3^;  depth  1{.  D. 
55;  A.  41;  Y.  4;  Lat.  1.  75.  L.  6  inches.  Atlantic  coaDt,  common  droin 
Cape  Cod  southward;  ascending  rivers. 

(Pleuronectes  achirus  L.  Syst.  Nat.  ed.  10,  i,  268:  Pleuronedes  UneatM$  L.  Sjst  Nat 
ed.  12,  i,  458:  Achirua  mollis  Storer,  Fish.  Mass.  400:  Solea  achirua  Giinther,  ir,  476.) 

Subsp.  broi¥iii  (Gthr.)  J.  &  6. 

Cross-bands  broader,  as  broad  as  eye;  left  side  immaculate.    Golf  of 
Mexico  and  southward. 

{Soha  broumi  Giinther,  iv,  477.) 

465.— APHOBISTIA  Eanp. 
(Kaup,  Wiegmann's  Archiv.  1858,  106:  type  Archirua  omatua  Lac^pMe.) 

Eyes  and  color  on  the  left  side.  Body  elongate,  lanceolate  in  out- 
line, rounded  forward,  tapering  to  a  point  behind,  strongly  compressed. 
Mouth  small,  unsymmetrical,  twisted  toward  the  colored  side;  teeth 
small;  eyes  very  small,  close  together;  snout  short,  not  producHl. 
with  a  hook;  lips  conspicuous,  not  evidently  fringed;  one  nostril  pre:»- 
ent,  with  a  slight  barbel,  just  before  lower  eye.  Sciiles  ctenoid,  of  inml- 
erate  size,  covering  the  whole  body  nearly  uniformly;  edge  of  preop 
ercle  covered  by  the  scales;  no  lateral  line  on  either  side.  Dorsal  tin 
•  t|  low,  beginning  just  behind  the  snout,  confluent  with  the  anal  aroniul 

the  tail;  pectoral  fins  obsolete;  ventral  fin  of  colored  side  only  pres- 
ent, not  continuous  with  the  anal.  Gill-openiugs  very  narrow.  Warm 
seas,     (atpooiaj  a  dearth;  IffToq,  a  limb.) 

1300.  A.  atricauda  Jor.  &  Gilb. 

OlivaceoUvS,  with  very  distinct  dark  streaks  along  the  rows  of  scales, 
and  with  numerous  vertical  hjilf-bars;  those  above  lateral  line  alter 
hating  with  those  below,  anteriorly,  nearly  meeting  them  behind;  ver- 
tical fins  black  i)08teriorly.  Body  oblong-lanceolate,  comparatively 
slender,  not  very  blunt  anteriorly.  Mouth  reaching  to  op|K>site  the 
eye;  lii>s  large;  teeth  small,  present  on  both  sides.  Scales  small,  much 
smaller  on  the  head ;  those  on  blind  side  similar.  Dorsal  beginning  on 
the  head;  ventral  well  separated  from  anal.  Head  5J;  depth  3J.  D. 
100;  A.  80;  Lat  1.  105.    L.  5  inches.    San  Diego,  CaL 

(Jordan  &  Gilbert,  Froc.  U.  8.  Nat.  Mas,  1880,  23.) 
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1801.  A.  plairinsa  (L.)  J.  &,  G. 

Dark  brown,  with  six  or  seven  obscure  darker  cross-bands,  and 
namerous  dark  specks  and  mottlings,  forming  indistinct  stripes;  fins 
all  speckled,  the  caudal  not  darker  than  the  other  fins.  Teeth  very 
small,  present  on  both  sides  of  the  jaw;  eyes  very  small,  close  together, 
the  upper  in  advance,  the  lower  just  above  angle  of  mouth.  Ventral' 
fill  moderately  developed,  barely  reaching  anal,  to  which  it  is  connected 
by  a  low  membrane.  Head  5;  depth  3 J.  D.  95;  A.  80;  Lat.  1.  93. 
South  Atlantic  and  Gulf  coast  to  the  West  Indies;  abundant  in  sandy 
bays. 

(Pleuronectes  plagiusa  Linn.  Syst.  Nat. :  Plagusia  plagiusa  Gill,  Cat.  Fish.  E.  coast, 
71M :  Achirus  amatus  Lac.  iv,  659:  Aphoriitiia  oniata  Gthr.  iv,  490.) 

Order  V.-PEDICULATI. 

(The  Pediculate  Fishes.) 

Carpal  bones  notably  elongate,  forming  a  sort  of  arm,  which  sup- 
ports the  broad  pectorals.  Gill-openings  reduced  to  a  large  or  small 
foramen,  situated  in  or  near  the  axils,  more  or  less  posterior  to  the 
pectorals.  No  scales.  Ventral  fins  jugular,  if  present;  first  vertebras 
united  to  the  cranium  bj'  a  suture;  epiotics  united  behind  supraocci- 
pital;  elongate  basal  pectoral  radii  reduced  in  number;  no  interclavi- 
cles;  posttemporal  broad,  flat,  simple;  superior  pharyngeals  two,  sim- 
ilar, spatnlate,  with  anterior  stem  and  transverse  blade;  basis  of 
cranium  simple.  No  air-duct  t(^  the  swim-bladder.  Anterior  dorsal 
reduced  to  a  few  tentacle-like,  mostlj'  isolated,  si)ines.  This  group  is 
considered  as  a  modified  offshoot  from  Batrachoid  or  Blennioid  forms. 
(Latin  pediculatus^iyvovided  with  a  little  foot  or  peduncle,  in  allusion 
to  the  peculiar  pectoral  fins.) 

{Pediculati  GUnther,  iii,  176-m'>.) 

ANALYSIS  OF  FAMILIES  OF   PEDICULATI. 

a.  Gill-op<»ning«  in  or  behind  the  lower  axils  of  the  peetoraln;  month  large,  terminal. 
h,  Pscudobrauchiiu  present;   pseudobrachia  yiiih  two  actiuoBts;   bead  broad,  de- 

presmid LOPllllDiE,  124. 

hb.  Pseudobranchiaj  none;  pRcudobraohia  with  three  actinostH. 
c.  Ventral  linn  developed;  pectoral  nienilx'rs  j^eniculat^^d,  with  elongate  psendo- 

brachia  AxTENXAUiiDJi:,  125  (a). 

cc,  Veutral    fina  obsolete;    pectoral    members   not    geniculate,  with  moderate 

pAeudobrachia •- CKRATiiDiG,  125  (6). 

aa.  Gill-openings  in  or  behind  the  npper  axils;  mouth  small,  OBualiy  inferior. 

MALTUEIDiE,  126. 


%.  - 


844    contributions  to  north  american  ichthtologt— iv. 

Family  CXXIV.— LOPHIID^. 

(The  Fishing  Frogs.) 

Head  wide,  depressed,  very  large.  Body  contracted,  conical,  taper- 
ing rapidly  backward  from  the  shoulders.  Mouth  exceedingly  large, 
terminal,  opening  into  an  enormous  stomach;  upper  jaw  protractile; 
maxillary  without  supplementary  bone;  lower  jaw  projecting ;  both  jaws 
with  very  strong,  unequal,  carditbrm  teeth,  some  of  the  teeth  canine- 
like,  most  of  them  depressible;  vomer  and  palatines  usually  with  strong 
teeth.  Gill-openings  comparatively  large,  in  the  lower  axil  of  the  pecto- 
rals. Pseudobranchiae  present.  Gill-rakers  none.  Skin  mostly  smooth, 
naked,  with  many  dermal  flaps  about  the  head.  Spinous  dorsal  of  three 
isolated,  tentacle-like  spines  on  the  head,  and  three  smaller  ones  behind, 
which  form  a  continuous  fin ;  second  dorsal  moderate,  similar  to  the  anal; 
pectoral  members  scarcely  geniculated,  each  with  two  actinosts  and  with 
elongate  pseudobrachia;  ventrals  jugular,  I,  5,  widely  separated.  Py- 
loric ccBca  present.  A  single  genus,  with  three  or  more  species,  living 
on  sear  bottoms;  remarkable  for  their  great  voracity. 

(Pediculaii  part,  genus  Laphiua  Giinther,  iii,  178-182.) 

466. -LOPniUS   Linn:£UB. 
Fishing  Frogs. 

(Arte<li;  Linnii>ns,  Syst.  Nat.  1758:  type  Lophius piscatoriuJi  "L.) 

Charactei^s  of  the  genus  included  above.     (LophiuSj  the  ancient  name 
of  L.  ptscatoriuSj  trom  xwf  <>^,  a  crest.) 

^  1303.  £••  pisratorius.— /^w*i»«7-/ro(7;  Monk  fish;  Goose-Jta^;  JU-mouth;  Ikllor^ 

Jiah :  AnffltT. 

Brownish,  mottled,  below  white;  mouth  l>ehind  the  hvoid  bone  im- 
macnlato;  pectorals  and  caudal  black  at  tip;  peritoneum  black.  Bo<ly 
dei^ressed,  taperin«r,  scanvly  longer  than  he;id.  Humeral  spine  with 
thnn*  points,  of  which  the  posterior  is  the  longest.  Head  surroan<le<l 
with  a  fringe  of  barbels;  top  of  head,  in  young,  with  many  stn>n;: 
spines.  Anterior  doi^il  spine  elongate,  fleshy  at  tip.  D.  I-I-I,  III— 
10;  A.  9.  L.  3  feet.  North  Atlantic,  on  both  coasts;  geoerally  com- 
mon, from  North  Carolina  northward.  A  fish  of  singular  nglmess  of 
appearance. 

(Lino.  Syst.  Nat. ;  GQnther,  iu,  179:  Lopkim  aacrkojiM  Cot.  &  TaL  xii,  3SQ.) 
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Family  CXXV  (a).— ANTENNARIID^.      . 

{The  Frog-fishes.) 

Head  and  body  more  or  less  compressed.  Mouth  vertical  or  very 
oblique;  lower  jaw  projecting;  jaws  with  cardiform  teeth;  premaxilla- 
ries  protractile.  Gill-openings  small,  pore-like,  in  or  behind  the  lower 
axils  of  the  i)ectorals.  No  pseudobranchise.  Skin  naked,  smooth,  or 
prickly.  Pectoral  members  forming  an  elbow-like  angle.  Pseudo- 
brachia  long,  with  three  actinosts.  Ventral  fins  present,  jugular,  near 
together.  Spinous  dorsal  of  one  to  three  separated,  tentacle-like  spines ; 
soft  dorsal  long,  larger  than  anal.  Pyloric  coeca  none.  Genera  about  5 ; 
species  nearly  40.  Inhabitants  of  tropical  seas,  "living  on  floating  sea- 
weed, and  enabled,  by  filling  the  capacious  stomach  with  air,  to  sustain 
themselves  on  the  surface  of  the  water" ;  therefore,  widely  dispersed 
bv  currents  in  the  sea. 

a. 

{Pediculati  pt.  GUuther,  iii,  182-200.) 

a.  Head  compressed;  a  rostral  spine  or  tentacle,  followed  by  two  larger  spines;  pala- 
tine teeth  developed. 

b.  Dorsal  spines  disconnected Antennarius,  467. 

au.  Head  cuboid;  a  single  rostral  spine  or  tentacle;  soft  dorsal  low.  ..Cuaunax,  468. 

467.— ANTENNARIUS  Lac^pMe.    * 

{Chironeotes  Cuv.) 

(Commerson;   Lac6ptide,  Hist.  Nat.  Poiss.  i,  4*21,  1793:    type  Antennarius  chironecfes 
Commerson.) 

Body  oblong,  compressed,  very  deep  through  the  occipital  region, 
tapering  behind;  breast  tumid.  Mouth  rather  large,  more  or  less 
oblique,  or  even  vertical ;  cardiform  teeth  on  jaws,  vomer,  and  pala- 
tines. Bye  small.  Skin  smooth,  granular  or  spinous,  with  numerous 
fleshy  slips.  First  dorsal  spine  developed  as  a  small  rostral  tentacle; 
second  and  third  dorsal  spines  strong,  covered  with  skin,  with  nu- 
merous fleshy  filaments;  soft  dorsal  high  and  long;  anal  short  and 
deep;  caudal  fin  rounded;  i)ectoral  fins  moderate,  with  a  more  or  less 
slender  wrist,  at  the  lower  posterior  angle  of  which  are  the  very  small 
gill-openings;  ventral  fins  well  developed.  Fantastic-looking  fishes; 
very  numerous  in  warm  seas.     (Latin  antenna,  a  feeler  or  tentacle.) 

a.  Ventral  fins  long ;  fekin  smooth  or  nearly  so ;  month  oblique.    (Ptcrophrynddes*  Gill.) 
1303.  A.  histrio  (L.)  J.  <&  G,— Mouse-fish ;  Toad-fish, 

Yellowish,  marbled  with  brown;  3  dark  bands  radiating  from  eye; 

*  FUrophrync  Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1803, 90:  type  Chironectes  bougainvillei 
C.  &  v.;  preoccupied  as  Pterophrynus:  Pterophrynoidea  Gill,  Proc.  IT.  8.  Nat.  Mos. 
lc^8,  216.  (UTepor,  wing;  <ppv>^,  toad;  et6o^,  resemblance.)  This  genus  is  per- 
haps worthy  of  retention. 
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vertical  fius  barred  with  brown ;  belly  and  sides  with  small  white 
spots.  Skin  of  head  and  bod^'^  as  well  as  dorsal  fins,  with  fleshy  tags 
which  are  most  numeroas  on  the  dorsal  spines  and  abdomen.  WhKt 
slender;  ventrals  large,  nearly  half  as  long  as  head.  Dorsal  and  aoal 
with  the  posterior  rays  not  adnate  to  caudal  peduncle*  Head  2J; 
depth  1|.  D.  Iir-14;  A.  7;  Y.  5.  Tropical  partfi  of  the  Atlantic; 
abundant  on  our  Gulf  coast  and  occasional  northward. 

(Lophius  hisirU)  LiDn.  Syst.  Nat.  ed.  10,  237 :  Chironectea  UetigiUus  Cov.  Mem.  Mn*. 
iii,  123:  Antennariua  marmoratua  Giinther,  iii,  185:  Fterophryne  kUirio  Gill,  Proc.  U.  S. 
Nat.  Mu8.  i,  216,  1878.) 

aa.  Ventral  fins  short;  Bkin  spinous;  mouth  vertical.    (Antennnrius. ) 

1804.  A*  annnlatas  Gill. 

Fawn-color,  lighter  below;  many  black  spots  ocellated  with  whit« 
both  on  the  body  and  fins;  body  with  several  pink  areas,  one  of  which 
forms  a  triangular  saddle  in  front  of  the  dorsal  and  another  a  broad 
ring  around  the  base  of  the  caudal  fin;  angles  of  mouth  with  a  pink 
spot.  Mouth  large,  vertical.  First  dorsal  spine  slender  and  straight, 
terminating  in  three  simple  tentacles;  third  dorsal,  spine  partly  im- 
bedded in  the  skin ;  wrists  and  pectorals  widened ;  ventrals  short 
Skin  covered  witt  bifid  spines.     {OilL)    Garden  Key,  Florida. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92,) 

1305.  A.  pleurophthalinus  Gill. 

Brown,  marbled  with  lighter,  and  with  scattered  black  dots:  earli 
side  with  three  large  black  spots  ocellated  with  brownish;  one  on 
dorsal  near  its  base,  a  second  iuHnedlately  below  it  on  the  sides,  and  a 
third  in  the  middle  of  the  caudal  tin ;  mouth  behind  tongue  Mack,  with 
yellow  lines.  Skin  covered  with  minute  bifurcated  spines.  First  dor- 
sal spine  terminating  in  a  fringed  lobe;  second  spine  longer  than  tbe 
first,  its  membrane  extending  nearly  to  the  base  of  the  third  spine, 
the  latter  nearly  free.     (Gill.)     Key  West,  Florida. 

(Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  92.) 

4l6§.-CnAUlVAX  Lowe. 
(Lowe,  Trans.  Zool.  Soc.  Ltjnd.  iii,  339,  1840:  type  Chaunax pktus  Lowe.) 

Head  very  large,  depressed,  cuboid,  ^loutli  large,  subvertical ;  jaws 
and  palate  with  cardiform  teeth.  Skin  with  minute  spines.  Spinous 
dorsal  reduced  to  a  small  tentacle  above  the  snout;  soft  dorsal  mod- 
erate, low;  anal  short.  Muciferous  channels  conspicuous.  Atlantic. 
('^au>a^y  one  who  gapes.) 
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1306.  €•  pictas  Lowe. 

Bright  orange  above;  sides  rosy;  fins  vennilion.  Bostral  tentacle 
shorty  pedicellate;  muciferous  channels,  appearing  as  chain-like  rows 
of  pits.  Head  1^;  depth  5J.  D.  I-ll;  A.  6;  P.  11;  V.  4;  C.  7.  Deep 
sea;  taken  at  Madeira  and  ofL'  the  coast  of  libode  Island. 

(Lowe,  Trans.  Zool.  Soc.  Lond.  iii,  339,  1846;.GUather,  iii,  200;  Ooode,  Proc.  U.  S. 
Nat.  Mu8.  1880,  470.) 

Family  CXXV  (fe).— CERATIID^. 

Head  and  body  compressed.  Mouth  'terminal,  more  or  less  oblique. 
Gill-openings  small,  in  the  lower  part  of  the  axils.  No  pseadobranchiaB. 
Spinous  dorsal  represented  by  one  or  more  tentacles.  Pectoral  mem- 
bers  not  geniculated,  with  short  pseudobrachia  and  three  actinosts. 
No  ventral  fins.  Fishes  of  the  open  seas,  usually  inhabiting  consid- 
erable depths;  about  6  genera  and  7 'or  8  species  known.  All  ar6 
uniform  blackish  in  color. 

(Pediculati,  geoas  CeraticUf  Gilother,  iii,  205:  Ceratiida:  Gill,  Proc.  U.  8.  Nat.  Mas. 
1878,  216.) 

a,  Monti)  moderate. 
b,  Gill-arcbes  unarmed;  gills  2^  pairs, 
c.  Cleft  of  mouth  nearly  vertical;  skin  prickly. 

d.  Second  dorsal  spine  developed Crratias,  469. 

dd.  Second  dorsal  spine  obsolete Maxcalias,  470. 

cc.  Cleft  of  mouth  nearly  horizontal;  skin  smooth;  second  dorsal  spiue  developed. 

Onikodks,  47L 

Itb.  Gill-arcbes  armed  with  dentigerons  tubercles;   gills  in  I  2^  pairs;  skin  with 

scattered  tubercles;  second  dorsal  spine  obsolete Himaxtolophus,  472. 

469.— CERATIAS  Kroyer. 
(Kroyer,  Naturhist.  Tidsskrift.  2  rjekke,  i,  639, 1844:  type  Ceratias  holboUi  Kroyer.) 

Head  and  body  much  compressed  and  elevated,  covered  with  prickly 
skin.  Month  wide,  it«*cleft  nearly  vertical;  teeth  in  jaws  conic,  mov- 
able, of  moderate  size;  no  teeth  on  vomer  or  palatines.  Gills  2J;  gill- 
arches  unarmed.  Spinous  dorsal  reduced  to  two  spines,  one  on  the 
bead,  the  other  on  the  back,  the  basal  element  of  the  second  spine 
exserted ;  soft  dorsal  and  anal  short ;  pectorals  very  short,  broad,  of 
about  20  rays.  Pyloric  coeca  2,  small.  Skeleton  soft,  fibix)u.H.  Green- 
land,   {xsparta:;,  one  that  has  horns.) 

1807.  €•  holb4illi  Kroyer. 

Black.  Caudal  fin  very  long,  lanceolate,  longer  than  the  trunk  (ex- 
dhirive  of  head).    Cephalic  spine  reaching,  when  depreBsed^  beyond 
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base  of  caudal;  membrane  behind  dorsal  and  anal  extending  nearly  to 
base  of  caudal.    D.  I,  I,  4;  A.  4;  C.  8;  P.  19.    Greenland. 

(Kroyer,  Naturh.  Tidsski:.  1844,  (539;  GUnther,  iii,  205.) 

470.— MANGALIAS  Gill. 
(Gill,  Proc.  U.  S.  Nat.  Mns.  i,  227,  1878:  type  Ceraiias  uranoacopus  Murray. 

General  cbaractera  of  CeratiaSy  t)ut  with  the  spinous  dorsal  reduced  t 
a  rostral  spine,  and  two  fleshy  claviform  tubercles  behind  it.  Pectora 
fins  narrow,  with  about  10  slender  rays.  (Latin  mnncvSy defective,  "  Witi 
a  quasi  diminutive  termination  to  correspond  with  Ceratiasr) 

130§«  HI.  uranoscopus  (Murray)  Gill. 

Uniform  black.  Anterior  spine  of  first  dorsal  produced  in  a  Ion 
filament,  endiug  in  a  pear-shaped  bulb,  terminating  in  a  semi-traiu 
parent  whitish  spot,  this  spine  originating  on  posterior  part  of  heat 
and  reaching,  when  depressed,  nearly  to  the  tip  of  tail;  far  behind  thi 
are  two  short,  fleshj-  tubercles,  lying  in  a  depression  in  front  of  Hecon 
dorsal.  Teeth  moderate,  depressible.  Skin  everywhere  with  minat< 
imbedded  conicjil  spines.  Eyes  very  small,  jilaced  Jiigh  on  the  middl 
of  the  head.  D.  1-3  or  4;  A.  4;  C.  8;  P.  10.  (Murray.)  Deep  seas 
taken  at  IMadeira  and  off  the  coast  of  Southern  New  England. 

(Ccratia^  uranosropus  Murray,  in  Wy ville  Thompson,  The  Atlantic,  ii,(»7,  187"*:  Gil 
1.  c.  228;  Goode,  Proc.  U.  S.  Nat.  Miis.  18^0,  409.) 

471.— ONIRODES  LUtk«n. 

(Ont'irodes  Liitken,  Overs.   Kong.  Dansk.  Vidcnsk.  Sclnk.  Forbandl.   l.*71,  r»r>:  tv] 
Oncirodf's  t'schrichtil  Liitken.) 

Head  and  bod}'  compressed,  oval,  covered  with  smooth  skin.  ^lout 
moderate,  almost  horizontal;  vomer  with  teeth.  Gill  arches  unjimiH 
gills  in  2 J  pairs.  Spinous  dorsal  representcHl  by  a  rostral  spine,  tl 
basal  element  of  which  is  procumbent  an<l  subciitanoons,  and  a  secoii 
spine  about  midway  between  the  rostral  spine  and  the  soft  dorsii 
(Treeuland.  {ovsiftwor^^j  dream -like,  in  allusion  to  the  small,  alma 
covered,  eyes.) 

1309.  O.  Ciiiclirichti  Liitken.     ^ 

Black ;  terminal  half  of  the  bulb  of  the  cephalic  spine  wbitisi 
C(»phalic  spine  with  a  bulbous  termination,  surmounte<l  by  sleoih 
filaments,  in  several  transverse  rows.  Caudal  fin  shorter  than  trnnl 
without  head.    D.  II-4.    Deep  sea,  off  Greenland.     (Gill.) 

(Liitken,  Dansk.  Vidcnsk.  Stdsk.  Forb.  1871,  57;  Gill,  Proc.  U.  S.  Nat.  Ifoa.  187^ 

2181) 
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4Y9.— HIllIANTOL.OPHrS  Reinbardt. 

{Corynotopkus  Gill.) 

(Reinbardt,  Dansk.  Vidensk.  Selsk.  Nat.  1637,  74 :  type  Himantolophus  grcenlandicus 
Reinbardt.) 

Body  and  head  oval,  compressed.  Skin  more  or  less  prickly.  Mouth 
moderate,  the  cleft  oblique,  the  joint  of  the  mandible  below  the  eyes. 
Gills  in  i2^  pairs;  gill-arches  armed  with  dentigerous  tubercles.  Spin- 
ous dorsal  represented  only  by  a  single  long  rostral  spine,  the  basal 
element  of  which  is  procumbent  and  subcutaneous.  Greenland,  (f/ia?, 
a  thong;  Xufv(;j  tuft.) 

■ 

1810.  H.  irroenlandlcas  Reinb. 

Body  oblong-oval.  Cephalic  ray  provided  with  about  11  tentacles. 
Depth  2 J.    D.  1-9;  P.  12.    Greenland.    {Gill) 

(Reinbardt,  1.  c.  74;  Gill,  Proc.  U.  8.  Nat.  Mns.  1878,  218.) 

181 1.  H.  reinhardti  Liitken. 

Body  short-oval.  Cephalic  ray  §  length  of  head,  with  about  8  ten- 
tacles. Skin  sparsely  covered  with  thorn-like  prickles.  Depth  IJ. 
D.  1-5;  P.  17.    Greenland.    (GiU.) 

(Liitken,  Kong.  Dansk.  Vidensk.  Selsk.  1878,  321:  Corynolophus  reinhardti  Gill,  1.  c. 
219.) 

Family  CXXVI.— MALTHIDJE. 

(The  Bat-fishes.) 

Head  very  broad  and  depressed,  the  snout  more  or  less  elevated,  the 
trunk  short  and  slender.  Mouth  not  large,  subterminal  or  inferior,  the 
lower  jaw  included;  teeth  villiform  or  cai-diform.  Gill-openings  very 
small^  above  and  behind  the  axils  of  the  pectoral  fins.  Body  and  head 
covered  with  bony  tubercles  or  spines.  Spinous  dorsal  reduced  to  a 
small  rostral  tentacle,  which  is  retractile  into  a  cavity  under  a  promi- 
nent process  on  the  forehead;  in  one  genus  the  rostral  tentacle  is  ob- 
solete; soft  dorsal  and  anal  fins  small  and  short;  ventrals  well  devel- 
oped; pectoral  fin  well  developed,  its  base  strongly  angled,  with  long 
pseudobrachia  and  3  actinosts.  Branchiostegals  5;  no  pseudobranchiaB. 
Genera  3;  species  about  10;  chiefly  American. 

{Pcdiculali  pare;  genera  MaUhe  and  Halieutva  Glinther,  iii,  200-205.) 

a.  Snout  pnxhiced;  teetb  on  jaws,  vomer,  and  palatines;  month  small. 

h.  Rostral  tentacle  present Malthe,  473; 

aa.  Snont  obtuse;  disk  orbicular. 

0.  Moutb  small;  rostral  tentacle  obsolete;  teetb  on  vomer  and  palatines. 

Halieutichthts,  474. 
00.  Month  wide;  rostral  tentacle  present;  no  teetb  on  vomer  or  palatines. 

Bull.  2^8t  MuB.  Ko.  16 54 
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473.— MALTHE  Cavier. 

Sea  Bats. 


n  (Cavier,  Rbgne  Animaly  ii,  1817:  type  Lophiua  vesperi'dio  L.) 

Body  stoatish^  bead  very  broad  and  depressed,  triangular  in  for 

tbe  forehead  elevated  and  produced.    Month  rather  soialU  snb-inferi( 

!  villiform  teeth  in  bands,  on  jaws,  vomer,  and  palatines.    Skin  with  o( 

ical,  bony  protuberances.    Dorsal  and  anal  fiins  very  small;  rostral  ti 

tacle  present,  retractile  into  a  cavity  under  a  bony  prominence  on  t 

forehead;  ventrals  present,  I,  5,  well  separated,     l^o  air-bladder; 

pyloric  coeca.    Coasts  of  America.    (/^dkOr^j  a  name  of  some  soft-bodj 

fish.) 

1319.  in.  Tespeitillo  (LIdd.)  Cur.— Bat-fish, 

Pale  grayish  brown  above,  reddish  below.  Distance  between  I 
anterior  angles  of  orbits  much  less  than  that  between  the  postei 
angles;  forehead  produced  in  a  sub-conical  process,  which  is  varia 
in  length  but  longer  than  in  the  other  species,  about  ^  of  total  leng 
rostral  groove  longer  than  broad.  D.  4;  A.  4.  L.  6  niches.  Atlar 
coasts  of  America,  chiefly  south wanl. 

{LophiHs  resperiilio  Linn.  Syst.  Nat.;  Giiutber,  iii,  200.) 

Snbsp.  nasuta  (Cnv.  «&  Val.)  J.  «&  G. 

Dusky  above,  with  round,  black  spots,  edged  with  whitish.  Ros! 
process  short,  about  one-thirteenth  of  the  h»ngth  of  the  body;  c*\\it\ 
rostral  tentacle  higher  than  broad:  vent  l>ehind  middle  of  IkkIv;  wi< 
across  arms  al>out  half  length  of  IhkIv.  Head  2.  D.  4;  A.  4.  Soi 
Atlantic  coast  of  the  United  States. 

{MaJthara  nasHla  and  noiata  Cnv.  «&  Val.  xii.  45*2,  453:  Maltke  notata  Ltitken  Nati 
Foren.  Vidensk.  Meddels.  1805,  4.) 

1313.  ^.  cubifrons  Rich. 

Rostral  cavity  somewhat  broader  than  high  ;  distance  between  ai 
rior  angles  of  orbits  about  equal  to  that  between  the  posterior  angl 
snout  not  proiiui^ed  beyond  the  rostral  oa\ity,  but  with  a  cyliudri 
button-like  tul>erole  slightly  contracted  at  base,  pointing  obliquely  i 
wanis  and  forwards:  caudal  i>e<luncle  ver>*  thick  and  heavy.  Head 
width  acn>ss  anns  2.  1).  4;  ^\.  4.  Cixist  of  Florida:  the  original  t\ 
said  to  have  come  from  Labrador.  Reaches  a  length  of  more  than 
foot. 

l^Rlchards.  F«qq.  Bor-Amer.  Fiah.  p.  103:  GOnther,  iii,  8Q3L) 
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474.  HALIErTICHTHTS  Poey. 
(Poey,  Proc.  Acad.  Nat.  8ci.  Phila.  1863,  89:  type  ffalieutkihihya  retioulatu$  Poey.) 

Disk  saborbicular^  about  as  loug  as  tbe  rest  of  the  body  (inclading 
caudal  fin) ;  forehead  with  a  transverse  bony  ridge,  the  cavity  beneath 
it  being  without  a  tentacle;  mouth  rather  small,  inferior,  the  lower  jaw 
nearly  semicircular;  teeth  fine,  on  jaws  and  palate.  Dorsal  and  anal 
fins  with  four  rays  each.    (dXteuTrj^^  fisher;  /;^^wt,  fish.) 

1314.  H.  aenleatus  (Mitch.)  Goode. 

Color  gray,  reticulated  with  blackish;  caudal  with  three  blackish 
bands.  Disk  longer  than  wide  and  somewhat  narrowed  anteriorly; 
ridges  armed  with  simple  spines;  five  bicuspid  spines  on  each  lateral 
margin  of  the  disk,  and  between  them  smaller,  simple  ones;  five  spines 
forming  a  pentagon  before  interorbital  area;  one  over  each  orbit,  and 
4  on  a  ridge  behind  each  orbit.  D.  4;  A.  4.  (OilL)  Cuba  to  Southern 
Florida. 

(Lophiun  aculeatua  Mitch.  Amer.  Monthly  Mag.  ii,  325^  1818:  Halieutidithya  reticuiatua 
Poey  MSS.,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  1863,  91;  Goode,  Proc.  U.  8.  Nat.  Mus. 
ii,  109,  1879.) 

475.  HALIEVTiEA  Cuvier  <&  Valenciennes. 

(Cuvier  &.  Valenciennes,  Hist.  Nat.  Poiss.  zii,  455, 1H37:  type  Lophius  atellatua  Wahl.) 

Head  very  large,  broad,  depressed,  its  outline  nearly  circular;  cleft 
of  the  mouth  wide,  horizontal;  jaws  with  small  cardiform  teeth;  no 
teeth  on  vomer  or  palatines.  Skin  everywhere  covered  with  small,  stel- 
late spines.  Forehead  with  a  transverse  bony  ridge,  beneath  which  is 
a  tentacle,  retractile  into  a  cavity,  the  only  rudiment  of  the  spinous 
dorsal  fin;  soft  dorsal  and  anal  very  short,  far  back.  Gills  2^,  the 
anterior  gill-arch  without  laminse.  Branchiostegals  5;  vertebrae  17. 
Warm  seas.    (dXieurrjqy  one  who  fishes.) 

1815.  H.  senticosa  Goode. 

Beddish  gray,  whitish  below.  Disk  orbicular,  nearly  as  broad  as 
long,  its  outlines  prolonged  on  each  side  in  a  strong  spine,  armed  at  tip 
with  a  group  of  spinelets;  skin  above  with  numerous  stout,  conical  stel* 
lated  spines,  largest  posteriorly ;  a  marginal  series  of  close-set  spines, 
besides  5  to  7  on  each  carpal  peduncle;  outside  of  the  marginal  spines 
is  a  row  of  5  depressed,  knife-like  spines,  each  with  a  crown  of  three 
spinelet«;  these  two  rows  of  marginal  spines  coalescing  on  the  front 
edge  of  disk  forming  a  bristling  row,  pointing  in  different  direc- 
tkms;  BmaU  stellate  prickles  in  the  interspaces  of  the  larger  spines 


{The  Plectoffnaihu.) 

Scapnla  Hn8])en<le(l  to  the  vraniiim  hy  a  posttoi; 
usually  coiissiflwl  with  tlic  maxillaries  behind,  a 
with  the  articular;  phuryiifreal  bonea  distinct;  p 
with  the  epiotic  aud  uodivided ;  iiiteropcrciilnm  t 
pli a ryugeals  laminar,  amually  vertical  and  transv 
eciilea  or  covered  with  uhields  or  Hpiites,  sotnet: 
iiiconi])letely  ossified,  the  vertebne  in  small  hue 
ducetl^toa  single  spine  or  wautinff;  air-bla<l(ler  wi 
This  group  in  a  moditled  oftshoot  from  Aeantho^ 
tives  l)eing  the  ChwtodontiiUB  and  the  Acanthuridi 
plaited;  j-i-dfl-is,  jaw.) 

{I'lectognatki  tiUiither,  viii,  SOT-.tJO.) 

ANALYSIS  OV   FAMIURS  OP   PLECTOOK 

0.  Jan'B  nith  dlatinct  toeth. 
b.  Ventral  Una  obgulete. 
c  Toeth  narrow;  budj-  with  an  Immovalilc  cnrapaM 

spinona  ilorml ...... 

M.  Teeth  luoiMit-like;  body  with  Boaloa  or  movable  pUt 

oa.  Jawi  each  modi  Bed  loto  a  Mrt  of  beak,  withont  diatinci 

&  Body  little  oompreMed;  Tertlcal  flne  diatiuct 

M,  BodjmuehooupniMd;  vertical  fiiM  biotu  or  leva 
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vertical  slit,  below  aud  behind  the  eye.  Dorsal  fin  single,  short,  with- 
out spine;  anal  short,  similar  to  dorsal;  caudal  rounded;  no  ventral 
fins;  vertebrae  14,  the  anterior  elongate,  the  last  five  extremely  short; 
no  ribs.  Genera  two;  species  about  20;  chiefly  of  the  tropical  seas. 
"  The  locomotion  of  the  trunk-fishes  is  very  peculiar.  The  propell- 
ing force  is  exerted  by  the  dorsal  and  anal  fins,  which  have  a  half 
rotary,  sculling  motion,  resembling  that  of  a  screw-propeller;  the  cau- 
dal fin  acts  as  a  rudder,  save  when  it  is  needed  for  uuusuaUy  rapid 
swimming,  when  it  is  used  as  in  other  fishes;  the  chief  function  of  the 
bix)ad  pectorals  seems  to  be  that  of  forming  a  current  of  water  through 
the  gills,  thus  aiding  respii*ation,  which  would  otherwise  be  difficult  on 
account  of  the  narrowness  and  inflexibility  of  the  branchial  apertures. 
When  taken  from  the  water,  one  of  these  fishes  will  live  for  two  or 
three  hours,  all  the  time  solemnly  fanning  its  gills,  and  when  restored 
to  its  native  element  seems  none  the  worse  for  its  experience,  except 
that,  on  account  of  the  air  absorbed,  it  cannot  at  once  sink  to  the  bot- 
tom'^ (Ooode). 

(Sclerodermi,  group  Ostraoiontina,  GUnther,  viii,  255-268.) 

a.  Carapace  forming  a  continnous  bridge  behind  anal  Hn ;  ventral  surface  not  carl- 
nated Ostracium,  475. 

476.— OSTRACllJIfl  Linnsas. 
(Ostraciofif  Artedi;  Linnieu8  Syst.  Nat.  x,  3:U),  1758:  type  OBtracion  cubicua  Linuaenn.) 

Trunk-fishes  with  trigonal,  tetrag(mal,  or  i)entagonal  carapace,  the 
ventral  surface  never  carinated;  carapace  clotted  behind  the  anal  fin. 
Temperate  and  tropical  seas;  the  trigonal  species  confined  to  the  west- 
em  Atlantic,  (dtrrpaxiov,  dimiuutiv^e  of  otrrpaxovj  any  hard  object,  like  the 
shell  of  a  mollusk.) 

a.  Body  tb roe-angled.     { LiUitophry a  Swaiuson.) 
h.  No  snpraocnlar  spine. 

18 16.  O.  trigronnm  hinn^^Trunk-fish. 

Uniform  brown,  with  numerous  irregularly  grouped  whitish  spots, 
most  abundant  on  caudal  peduncle;  young  specimens  with  a  black 
blotch  on  sides  behind  gill-openiugs.  Body  three-angled;  no  spine 
before  eyes.  Each  ventral  ridge  with  a  large,  flat  spine ;  dorsal  ridge 
high  and  sharply  compressed,  descending  rather  rapidly  forward  and 
ending  opposite  posterior  margin  of  orbit ;  carapace  open  behind  the 
dorsal  fin.  Head  4  in  length;  height  of  sides  2.  D.  10;  A.  10.  West 
Indies;  occasional  on  our  coast  southward. 

(LiDOfBOS,  Synt.  Nat.  x,  390,  175H;  QUntber,  viii,  256;  Ooode,  Proc.  U.  S.  Nat.  Mas. 
'mdf  876:  Laoiopkrg$  Mgonus  Poey,  Mem.  Hist.  Nat.  Caba,  ii,  362,  IQKSV') 


dian  dorsal  spine  seldom  present,  never  persiste 
sal  and  anal  each  ending  in  a  fiat  spine;  under 
with  a  free  plate;  carapace  closed  behind  dorsa 
2^.  D.  10;  A.  10.  Tropical  parts  of  the  Atlaati 
southward. 

1758;  Gttnther  viii,  S5T;  C 


(Lhinieus,  Syst.  Nat. 
Ie79.  27B.} 


Family  CXXVI  II.— BALIS 

{The  Trigger-fitkea.) 
Body  oblong,  or  ovate,  more  or  leas  compress* 
scales  or  scntes  of  varying  stmcture,  the  scales  : 
Mouth  small,  terminal,  low;  jaws  short,  each  wi 
separate  incisor-like  teeth;  eye  near  the  occipnt 
Uilt-openings  small,  slit-tike,  above  or  in  fron 
Dorsal  fins  two,  the  anterior  of  one  to  three  spin 
est;  second  dorsal  remote  from  the  first,  of  mai 
rounded  or  forked;  ventral  fins  wanting,  their 
pied  by  a  single  spine  at  the  end  of  the  very 
pubic  bone.  Genera  altout  S;  species  about  10 
iiiliabitanta  of  the  warm  seas. 

{IlalUiida,  group  Balitti»a,  GUnlher,  viii,  211-!S50 
a.  Dorsal  Bpiues  three;  body  covored  with  thick  icale*  oi 
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jaws  with  incisor-like  teeth,  usually  four  on  each  side,  in  each  jaw. 
First  dorsal  of  three  spines,  the  anterior  of  which  is  much  the  largest 
(the  third  rarely  minute  or  obsolete);  second  dorsal  and  anal  rather 
long,  similar  to  each  other,  often  falcate  or  filamentous  in  front;  caudal 
fin  usually  rounded,  with  the  outer  rays  produced;  pelvic  bone  very 
long,  with  a  blunt,  usually  movable  spine  at  its  end;  no  barbels; 
branchiostegals  6;  vertebrae  7  + 10.  Species  very  numerous  in  the 
tropical  seas.    {I^olXw^  to  shoot.) 

a.  Caadal  pednnole  compressed ;  teeth  white,  nneven,  more  or  less  notched ;  cheeks 
without  naked  stripes ;  larger  bony  plates  behind  gill-opening. 
b.  A  groove  in  front  of  the  eye;  tail  without  spines  or  tnbercles.    (Balisiea,) 

1818.  B.  vetulus  L. 

Two  curved,  bluish,  dark-edged  bands  on  the  side  of  the  head,  the 
lower  from  the  angle  of  the  mouth  towards  the  throat,  the  upi)er  from 
above  the  snout  to  the  root  of  th('  pectoral;  a  black  light-edged  line, 
similarly  curved  below  the  eye;  several  other  similar  lines  radiating 
from  the  eye;  caudal  fin  margined  above  and  below  with  bluish,  and 
with  an  intra-margiual  bluish  baud ;  dorsal  and  anal  fins  with  trans- 
vei*se  bluish  bands ;  young  with  some  irregular  oblique  black  line«  fol- 
lowing the  rows  of  scaled.  Scales  on  head  much  smaller  and  more 
crowded  than  those  on  body;  third  dorsal  spiue  shorter  and  weaker 
than  second ;  caudal  fin  widely  forked,  the  lobes  filamentous  and  about 
equal.  Head  3;  depth  1^.  D.  III-29;  A.  27;  Lat.  1. 63.  Tropical  parU 
of  the  Atlantic;  occasional  on  our  coast. 

(Linn.  Syst.  Nat.;  Gtlnther,  viii,2ir>.) 
18 19*  B«  capriseiis  Omelin. — Leather-jacket, 

Uniform  brownish;  second  dorsal  and  anal  chequered  or  marked 
with  iuterrupted  longitudinal  brown  lines;  caudal  mottled;  young 
with  numerous  small  dark-brown  dots.  Third  dorsal  spine  shorter  but 
stouter  than  the  second;  plates  on  hea<l  similar  to  those  on  the  body; 
caudal  lobes  produced  in  the  adult;  soft  dorsal  high,  its  longest  rays 
li  in  head.  Head  3 J;  depth  IJ.  D.  III-27;  A.  25;  Lat  1.  51  to  67 
(62  in  specimens  from  Italy) ;  about  35  seniles  in  an  oblique  series  from 
vent  upward  and  forward.  Warm  seas;  occasional  northward;  com- 
mon on  our  Gulf  coast  and  in  the  Mediterranean. 

(Omelin,  Syst.  Nat.  1, 1471, 1788;  GUnther,  viii,  217 :  Bali9te9  faliginotiu  Dekay,  New 
York  Fauna,  Fish.  1842,  2319,) 

1890.  B.  powell  Cope. 

Ashy  above,  pale  below;  sides  everywhere  with  series  of  longitudi- 
nallf  oval  azure  spots;  dorsal  and  anal  fins  marked  with  uuaUftst  V^V^sb^ 
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spots.  Form  elevated,  profile  convex ;  scales  witboat  praminent  itpiDc 
two  or  three  scapular  plates;  first  dorsal  spine  rugose,  1^  iu  muzz! 
third  dorsal  spine  well  develope<l.  Head  3J  in  total  length;  depth  1 
D.  111-26;  A.  22.  (C(ype.)  Newport,  Rhode  Island;  a  doabtM  spec 
(probably  strayed  from  the  West  Indies). 

(Cope,  Proc.  Acad.  Nat.  8ci.  Phila.  1870,  120.) 

478.— MONACAIVTHITS  Cavier. 
(Cnvier,  R^gne  Animal,  ii,  1817:  type  Monacanthus  chinetms  Cnvier.) 

Body  short  and  deep,  very  strongly  compressed,  covered  with  miDo 
rough  scales.  Month  very  small ;  upper  jaw  with  a  double  series 
incisor-like  teeth,  usually  six  in  the  outer  and  four  in  the  inner  sen 
lower  jaw  with  about  six  incisors  in  a  single  series ;  teeth  connive 
unequal ;  gill-opening  a  small  slit,  shorter  than  the  eye,  nearly  vertic 
below  the  posterior  part  of  the  eye,  and  just  in  front  of  nfiper  edge 
pectoral.  Dorsal  spine  large  or  small;  second  dorsal  and  anal  fins  sii 
lar  to  each  other,  of  about  30  rays  each ;  caudal  fin  moderate,  ronndc 
pelvic  bone  with  a  blunt  spine;  the  bone  connected  by  a  movable  f 
of  varying  size;  side  of  tail  often  with  a  patch  of  spines,  e$i>eciallj 
the  males;  no  barbel.  Vertebrae  7  +  11  to  14.  Species  very  nnmen 
in  warm  seas,     (/iovo?,  one;  axawOa,  spine.) 

a.  Ventral  spine  movable;  dorsal  spine  with  retrorso  barbs. 

b.  Abdominal    flap    gix^atly  developt-d,  extending    beyond    the    ventral   spi 
(Monacanlhus.) 

1331.  III.  occideiitalis  Giinther. 

Brownish,  mottled  with  lighter;    a  broad   brown    band   across  i 

middle  of  the  ventral  flap.     Scales  very  small,  without  median  en 

Spines  becoming  longer  on  caudal  peduncle,  which  has  in  additioi 

or  3  pairs  of  strong  spines  curved  forward,  these  prominent  only 

adults;  ventral  flap  longer  than  head,  about  J  length  of  body.     Si^ 

on  ventral  flap  developed  as  flat  i)lates,  with  their  free  margins  i>ei 

iiate.     Snout  pointed,  the  ui)per  profile  concave.     Doi-sal  spine  stn>i 

nearly  as  long  as  head,  armed  behind  with  2  rows  of  rt*trorse  bar 

ventral  si)ine  small,  rough.      Head   3J;   depth  1^.      D.  I^3(>;   A. 

West  Indies;  occasional  on  our  southern  coasts. 

(Gilntber,  viii,  2:{7.) 

hb.  Abdominal  Hap  moderate^  not  extending  beyond  tbe  i>elvic  spine.     (StepManohj 
Gill.) 

1322.  m.  broccus  (Mitch.)  Dek.—/'oo?-/«*;  Fife-fish. 

Dull-greenish,    mottled    with    darker;    flns    olivaceoas,    8omewL 

*Gill,    Proc.  Acad.  Nat.  Sci.  Phila.  1801,  78:   type  Monacantku9  Mtifer 
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blotched.  Body  rather  deep.  Jaws  sabequal;  eyes  large,  more  than 
i  length  of  suoat.  Gill-opening  about  as  long  as  eye,  separated  from 
the  eye  by  an  interspace  nearly  equal  to  its  length.  Anterior  profile 
slightly  concave.  Dorsal  spine  somewhat  shorter  than  snout,  inserted 
above  posterior  pait  of  eye,  stout,  rough,  armed  behind  with  2  rows  of 
retrorse  barbs.  First  ray  of  soft  dorsal  said  to  be  sometimes  filament- 
ous (not  so  in  our  specimens) ;  pectorals  small.  Pelvic  bone  long,  end- 
ing in  a  short,  blunt,  movable  spine,  beyond  which  the  abdominal  flap 
does  not  extend;  length  of  free  edge  of  flap  when  expanded  not  greater 
than  diameter  of  eye.  Scales  minute,  each  with  a  crest  of  about  3 
prickles,  those  on  caudal  peduncle  villous,  those  on  the  ventral  flap 
larger,  elongate;  no  naked  areas;  no  recurved  spines  on  tail.  Head 
3t;  depth  IJ.  D.  1-32;  A.  32.  L.  6  inches.  Cape  Cod  to  Tropical 
Seas;  abundant  on  our  South  Atlantic  coast. 

{Balintcs  broccus  Mitch.  Trans.  Lit.  &,  Phil.  See.  i,  467,  1815:  Monaoanthu$  hroocuB, 
maMachusettengiSf  and  setifer  Dek.  N.  Y.  Fauna,  Fish.  1842,  335-337:  Monacanthua  tiui«- 
MdchuHettensia  Storer,  Fish.  Mass.  425:  Mauacanthua  seiifer  (in  x>art)  Gilntheri  viii,  240: 
Slepkanolepis  Beti/er  Gill.) 

1393.  VK.  davidsoni  Cope. 

Brown,  with  5  longitudinal  bands  with  pale  centres,  the  upper  and 
lower  forming  3  dark  blotches  at  the  base  of  dorsal  and  anal;  liead 
unsiK)tted ;  caudal  with  a  brown  cross-band.  Scales  with  3  scutes  im 
a  common  base;  longer,  slender,  recurved  spines  on  tail,  in  2  c1im4«» 
of  3  each;  sides  with  slender  scattered  filaments.  Dorsal  Kprue  wxA 
strong  teeth,  its  height  one-half  de]>tb  of  body.  Pelvic  platje  «il«iu£»Cift. 
spinous  all  around.    Depth  2^.    D.  1-30;  A.  28.    Florida  lAeet     fnpe^j 

(Coi)e,  Trans.  Amer.  Phil.  8oc.  Phila.  xiv,  476,  1p?70.) 

1394.  ^I.spilononu  Cope. 

Light-brown;  some  longitudinal  lines  just  below  Ubit  §mtmk  iliu  tb^ 
median  <leveloping  a  dark  siK>t  Ik'Iow  the  middle  of  ilkt  «ik  <lor>aL. 
Scales  each  sui)porting  a  i>edick%  whose  summit  divid».Mi»*^  iir  .j  t^m- 
iatiug  spines.  Body  elongate;  outline  of  fniut  isXxuigkl-  IMmckl  ^t^--^ 
long,  witli  simple  teeth,  4^  in  leu;^h  of  body;  danttl 
dially  elevate<l;  no  brush  or  Kpines  on  caudal 
elongate,  spinous  all  around,  the  movable  purtittH 
I>.  1-32:  A.  31.    Gulf  of  3Iexico.      (C^jpe.) 

(Cope,  TraiM.  Amer.  Phil.  8o«!.  Phila.  xiv,  470,  IM^.J 


rou;;h  s<'jiU's.    Mouth  very  small;  iipi^er  ji> 
incisor  like  teotli,  usually  six  iu  the  outer  «' 


Depth  a 
to  Soiithen 


■•4-i:  f  .yfonanni 

lower  jaw  with  about  six  incisors  in  a  si       .jj^.^^  viii,  'i3i>. 

uiKHiual ;  ^ill-opening  a  small  slit,  short< 

heh)w  tin*  |>osteri(U'  jmrt  of  the  eye,  ar   .^4 '^''»^'i*^^" 

IKU'toral.    I >orsal  spine  large  or  small 

lar  to  iNU'h  other,  of  about  30  rays  er  .;^.^^^.^  monorrroM  C 

pi'h  i<»  bone  with  a  blunt  spine;  tin        .  .:j"-1v  coini>ressi 

of  varyin«r  size;  side  of  tail  otltei 

the  males;  no  barbel.     Veilebn 

in  warm  seas.     (/tM>«c,  one;  axa 


ii.  Voiitral  spiiii*  inovahlo;  ilonml  h^ 
/>.  Aluloiiiiiial    tlap    givatly  f^ 
( MoHumnthuH, ) 

i:t21.  >I.  oc*<*ideiitali«  G' 

lirownish,  mottled  wit' 
middle  of  the  ventral  ll    ... 
Spines  beoonung  lon«rt*  ..  ^'^ 
or  ;>  pairs  of  stixmg  .«  '/^ 
adidts;  ventral  flap  ' 
on  ventral  flap  *leve  ^' 
nate.     Snout  iKiint    »*; 
ui'arlv  as  loiiff  a«    ^^. 


.:a  essentially  as 
,.  :iiat  the  l«»wer  t* 

•  llopeniii;::?  «^^*  ^^^ 

,:..inoe  of  eye,  its  \ 

,.:r  loujir,  fiilcate,  im 

.  -     Dorsal  spine  sni 

..«:  sott  dorsal   aii4l  a 

.^.:«.»rals  2»ii]all.      Spei 


i» 


I"  J 


J    jhter  antl   *larker  : 
:  slit  nearly  t\vii.*e  a 
'     ;^r  the  Miidillt'  of  tlit-  « 
'V^rsal  spine  sleii«l^.-r 
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1  ^^  ^fc—        ^^^  s  and  lines,  and  small,  rooDd 

"^<l^7^^^l^i^^  W^  oblong,  its  depth  eqaal  t«  dis- 

^*^'l^^^^*(^^^^>^^  of  orbit.     Snout  produced,  the 

^^^i»^   ^W|  ^^^^M||k  verj-  feeble,  above  middle  of  orbit. 

**'H^^^<l%^^^J^|fc  orbit.     Pectoral  fin  inserted  below 

^'«l(f^^*^^^^   %^l^  long  as  head;  dorsal  and  anal  low. 

*^(        ^     ,  /^^%(^  .ler.)    Tropical  seasj  occasionally  north 

l^^^^*l(^^^^  ^H,  1771:  iloaacanlliHt  tcHptui  GanthoT,  riii,  252.) 

^Jr'^^Sf^^^F        t^**'  Puffers.) 

*  il^j^^^^^P'^j^P'gftta'  usually  little  compressed,  and  sometimes 
S^^Hl^PKipable  of  great  inflation;  skin  scaleless,  usually 
!x<(|^^^^^Bti  sometimes  with  strong  spines.  Teeth  in  each  jaw 
^Hj^^^^^H^  forming  a  sort  of  beak  which  in  each  Jaw  is  some- 
^^^^^^^Ry  a  median  suture;  lips  full;  nostrils  various.  Fins  of 
^^^^^^^W]  dorsal  &n  po^^terior,  opposite  and  similar  to  the  anal; 
^^^^^■istinct ;  no  ventral  fins;  pectoral  flu  short  and  broad,  its 
^^^^Hl  longest.  Pelvic  bone  undevelo]>cd.  GiU-oi>eniugs  small, 
^^^Hontof  the  pectorals;  air-bladder  present.  Genera  aI>out  10 ; 
^^^FSU;  inhabiting  warm  se»s;  noted  for  their  habit  of  filUug  the 
^Hch  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
^■ter  than  the  length  of  the  body. 
RyniiKKtofitrf,  group  Ttlrodontina  UiJntber,  viii,  ST0-J16.) 

.  Boibjawa  i1lvid«d  by  a  median  SDiare.     {TetrodimUiia.) 
h.  Nostril  un  each  side  a  siugle  tube,  with  two  opeDiDgs. 

c  Donwl  and  anal  falote,  uf  13  tol5  rayseach Laoockphalus,  490. 

oe.  Dorsal  and  anal  ot  6  to  ij  raf  a  each Tetkolk>m,  iSl. 

c  Both  Jaira  entire,  ffitbont  median  suture.    (DiodonUnif.) 

d.  Bpinee  very  atnall,  flosiblo,  briatle-lilte,  niviitly  two-rontM. 

Tkichodiodon,  463. 

id.  Spines  strong,  Htiff,  erectile,  mnetly  two-ronted Dioiiox,  4tt3. 

ddd.  Spines  very  strong,  immovalile,  mostly  tbree-ruoted. 

CUII^MYCTKRUS,  4S4. 

4M.~L.AOOCEPIIALirS  Swaluson. 
(Giutropkynu  MUller.) 
9«alnson,  Class.  Fiab.  el«.  1839,  328:  type  Tttndo*  lagoeephaiut  L.) 

Body  comparatively  elongate;  skin  Broooth  or  variously  prickly,  the 
cioUes  most  developed  on  the  abdomen;  abdomen  capable  of  very 


u 
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aa.  Ventral  Hpiii«  fixed;  dorsal  spine  weak,  withont  barbs;  abdominal  flap  moderate. 
(Cantherines**  Swaiuson.) 


13iitl*  M.  pullus  Ranz. 

(^olonition  variable,  generally  with  a  whitish  si)ot  behind  the  last 
dorsal  ray.    Body  moderately  elevated.    Snoat  moderately  prodaced, 
\  with  the  upper  profile  slightly  concave.     Posterior  margin  of  eye  di- 

•*  ♦  ivctly  alwve  axil.    Adults  with  two  jiairs  of  strong  recurved  spiDi-s 

. ;  «  on  each  side  of  tail;  caudal  short.    Dorsal  spine  nearly  straight,  rather 

7%  V  nhorter  than  head,  without  barbs,  situated  above  the  front  of  eve.   Skin 

fC  with  a  velvety  api>earanee;  the  scales  minute.    Depth  about  2.    D.  I- 

'i»  «C>:  A.  31.    (OUntker,)    Tropical  Seas,  north  to  Southern  Florida. 

^   *  vK«i<i'!niii.  Nov.  Conmi.  Act.  Soi.  lust.  Bouoii.  v.  4. 1?4'2:  f  Mouaeamikm9  pardmlit  Biip- 

|H«IU  N.  W.  Fish.  IS^  57:  MouQcamthms  pardalit  Giiuther,  ¥iii.  £10.) 


479.— ALUTEBA  Cuvier. 
vOuvior,  K^jrno  Anini.  ed.  :9.  ii,  :?£^.  1:^J9:  type  RjilUfet  momoeero*  0»l•«ck.^ 

lUnly  oblong  or  rather  elongate,  srn>ugly  compressed,  covered  with 
minuie,  nnigh  scales.  Mouth  and  teeth  essentially  as  in  Mom4tc«mthu, 
but  the  lower  jaw  more  pwjtcting,  so  that  the  lower  t€ieth  anr  diren«d 
obMi^uoly  upw.ini  and  Kickwani.  G:ll-<'jien:nj  an  •>'•!: t^ae  ?!::.  i.»r;.->-r 
th;r*i  o\o.  s'.tnatiHl  Ih!ow  and  in  .^livanc-e  of  rvr.  :ts  T->->r'«r  »-:.•:  r- 
bv.ul  Kis<^  of  'iV^  Tor.ils-  lVlv:o  Sue  I*:-^.  iMi  Ji>,  r:'-va*.>  -z^-lrz  :L' 
sk::u  w.:\^^;;:  si'tne  a:  ::s  ex:rerj.::v.     iv-rv^;  >:  .ir  >i.jII.  ::.'i*-r:*^i  •■'.•; 

V 

r    •  ,    >..  .; •-',..   T    ...>..■'...-       I.-      ."*...     _-.«.!    ■     .  V  .■.■*r    .•*    J.'I  ^     A.>    r  ■  r.  .  : 

^   \ T**  t    "•     .        I     •-"•^  ^''  T    T  -.  A T    r '"  t  •       •  ^  'I^ii-    >".  ■  T-^r   ^  **  !_■  L  •  *  .     1?   »^^i       aZ.' '     a'  jl 

i    >   '.■■•'•.   .;:■/.>*"    «•■■:'•    V'TC   *i.   ■^:    '.'T-ij;.    >v;ti:   i.z    >i«  •r'-r   ll  '.'lt 
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189Y.  A.  neripUk.  (Osbeck)  Bleeker. 

Head  and  body  with  irregular  blue  spots  and  lines,  and  small,  round 
black  spots.  Skin  finely  velvety.  Body  oblong,  its  depth  equal  to  dis- 
tance firom  snout  to  posterior  margin  of  orbit.  Snout  produced,  the 
upper  profile  concave.  Dorsal  spine  very  feeble,  above  middle  of  orbit. 
Part  of  gill-opening  in  advance  of  orbit.  Pectoral  fin  inserted  below 
orbit;  caudal  elongate,  about  as  long  as  head;  dorsal  and  anal  low. 
Depths.  D. 46;  A. 50.  (Oiinther.)  Tropical  seas;  occasionally  north 
to  South  Carolina. 

{Baliaie8  9eHpiu9  Osbeck,  ItiD.  i,  144,  1771:  Monaeanthtia  acriptua  Gttnther,  Tiii,  252.) 

Family  CXXIX.— TETRODONTID^. 

(The  Puffers.) 

Body  oblong  or  elongate,  usually  little  compressed,  and  sometimes 
very  broad;  belly  capable  of  great  inflation;  skin  scaleless,  usually 
more  or  less  prickly,  sometimes  with  strong  spines.  Teeth  in  each  jaw 
whoUy  confluent,  forming  a  sort  of  beak  which  in  each  jaw  is  some- 
times divided  by  a  median  suture;  lips  full;  nostrils  various.  Fins  of 
soft  rays  only ;  dorsal  fin  posterior,  opposite  and  similar  to  the  anal; 
caudal  fin  distinct;  no  ventral  fins;  pectoral  fin  short  and  broad,  its 
upper  rays  longest.  Pelvic  bone  undeveloped.  Gill-oi)enings  small, 
close  in  front  of  the  x>^torals;  air-bladder  present.  Genera  about  10; 
8i)ecies  80;  inhabiting  warm  seas;  noted  for  their  habit  of  filling  the 
stomach  with  air.  When  inflated,  the  diameter  of  the  belly  is  often 
greater  than  the  length  of  the  body. 

(Gjfmnodonteaf  group  TetrodonHna  OUnther,  viii,  270-316.) 

a.  Both  jaws  divided  by  a  median  suture.    (  Tetrodontinte,) 
b.  Nostril  on  each  side  a  single  tube,  with  two  openings. 

c.  Dorsal  and  anal  falcate,  of  12  to  15  rays  each Laoocrphalus,  480. 

cc.  Dorsal  and  anal  of  6  to  8  rays  each Tktrodon,  481. 

aa.  Both  jaws  entire,  without  median  suture.    (Diodontinan,) 

d.  Spinee  very  small,  flexible,  bristle-like,  mostly  two-rooted. 

Trichodiodon,  482. 

dd.  Spines  strong,  stiff,  erectile,  mostly  two-rooted Diodon,  483. 

ddd.  Spinee  very  strong,  immovable,  mostly  three-rooted. 

Chilomyctbrus,  484. 

480.— ULGOCEPHAIiUS  Swainson. 

(Gaatropkyaua  MUller.) 
(Swainson,  Class.  Ftsh.  etc  1839,  328:  type  Tatrodon  lagooepkdliu  L.) 

Body  comparatively  elongate^  skin  smooth  or  varioasly  prick ly^  the 
prickles  most  developed  on  the  abdomen;  abdomen  capable  of  very 
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great  inflation.  Dorsal  and  anal  fins  rather  long,  falcate,  of  12 
rays  each;  caudal  Innate.  A  single  nasal  tube  on  each  side  witi 
o})enings  near  its  tip.  Jaws  each  with  median  suture.  Lower  si 
tail  with  a  fold.    (Aa^o?,  hare;  xeipaXr^j  head,  from  the  incisor  teeth 


I.  El.  Isevig^atus  (Linu.)  GilL^Tambor;  Smooth  Puffer. 

'  Olive  green  above,  sides  and  below  silvery  white.  Body  eloi 
the  tail  slender.  Back  and  sides  smooth ;  belly  prickly,  the  si 
region  oblong,  extending  from  the  throat  backwards  nearly  to  th< 
and  on  sides  nearly  as  high  as  base  of  pectoral  fins;  spines  con 
tively  large,  three-rooted,  well  separated  and  with  no  smaller  oi 
termixed.  Eye  large,  silvery,  2  in  snoat,  1^  in  the  flat  interc 
space.  Gill-opening  midway  between  snout  and  front  of  dorsal, 
sal  and  anal  fins  large  and  falcate,  the  last  rays  rapidly  short 
height  of  dorsal  If  in  head;  caudal  fin  lunate,  the  longest  ray 
head ;  fold  of  skin  on  sides  of  tail  very  distinct,  ridge-like.  Hei 
D.  14;  depth  4^.    A.  12.    Tropical  seas,  north  to  Cape  Cod. 

{Teirodon  Icevigatus  L.  Syst.  Nat.  i,  411:  Tetrodan  IcBtfigatiu  Giluther,  Yiii,  274. 

481.— TETRODOIV*  LinnsaB. 

(Tetrodottj  Leiaomus  aud  Cirrhisomus  Swainson:  Cheilichthya  MUllcr:  Amchuommn 
{Tetraodon  Liuuipiis,  Syst.  Nat.:  type  Teiraodon  testudinfus  L.) 

Body  oblong,  usually  little  elongate;  skin  variously  prickly  or  si 
sometimes  with  cirri.  A  single  nasal  tube  on  each  side,  with  twc 
ings  near  its  tip.  Dorsal  and  anal  fins  short,  little  falcate,  of  6  to 
each;  caudal  truucate  or  rounded.  Jaws  each  with  median  t 
Species  numerous,  in  warm  seas.     (*£-/>«,  four;  oJ^y,  tooth.) 

a.  Tail  witlioiit  fold  below. 
b.  Skin  almost  smooth. 

1329.  T.  polltus  Girard. 

Brown,  with  very  numerous  small,  round,  dark  spotJS  above;  u 
pale  curved  cross-bars  present,  in  the  form  of  concentric  rings,  < 
middle  of  back  in  front  of  dorsal,  inclosing  a  dark  area,  anotlu 
rounding  this,  the  remainder  appearing  as  bars,  anteriorly  rt 
downward  and  backward,  posteriorly  downwartl  and  forwanl. 
smooth;  spines  rudimentary  or  obsolete,  on   belly  only,  imlHHli 


*Tbe  earliest  subdivision  of  the  geuius  Tftrwion  seems  to  be  that  made  by  Sv 
in  18119.     But  one  Linntean  siieciea  {tetttudineuM)  is  retained  in  the  geniin  by  Sw 
'.  The  section  to  which  it  belongs  contains  numerous  specieis  and  may  weU  ret 

, .     '  original  generic  name.    The  value  of  the  subdiviaious  ia  doabtfal,  but  they 

^    "  •  xetained  for  the  ^xeaeiit  «Ai  \«aati. 

■>   1 
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wrinkles  of  the  skin;  no  caudal  fold;  nasal  tentacles  distinctly  per- 
forate. Interorbital  area  flat;  sides  without  cirri.  Head  3;  depth  ^. 
D.  7;  A.  6.    San  Diego  to  Panama;  very  common  southward. 

(Tttrodon  poUtus  Oirard,  U.  8.  Pac.  R.  R.  Sun-.  Fish.  1858,  340:  Tetrodan  polituB 
GUnther,  viii,  281.) 

hb.  Skin  prickly,  more  or  less. 

1830.  T.  testudineus  L. 

Dark  brown  above,  marbled  with  lighter ;  sides  to  below  pectoral 
fins  yellowish  brown,  marked  with  many  round  dark  spots;  belly  and 
fins  immaculate;  back,  from  interorbital  region  nearly  to  base  of  dorsal 
fin,  axils  of  pectoral  and  belly  nearly  to  vent  covered  with  minute, 
imbe<lded  spines.  Snout,  sides,  and  tail  naked;  snout  rather  produced, 
the  eye  being  nearer  the  root  of  pectoral  than  tip  of  snout.  Interorb- 
ital area  generally  concave;  sides  sometimes  with  cirri;  length  of  cau- 
dal equal  to  its  distance  from  dorsal.  Head  3.  D.  8;  A.  6.  West 
Indies;  occasional  on  our  coasts. 

{Tetrodan  testudineue  Linn.  Adubu.  Acad,  i,  309,  and  Syst.  Nat  i,  309:  Teirodon  teslU' 
dine»8  GUnther,  viii,  282.) 

1831.  T.spengrlerl  Bloch. 

Dark  brown  above  and  on  sides  to  base  of  pectoral  fins ;  sides  below 
yellowish,  with  a  series  of  about  twelve  round  dark-brown  blotches 
about  as  broad  as  eye;  belly  white;  caudal  fin  with  a  brown  bar  at  its 
base  and  a  broader  one  at  it^  margin.  A  patch  of  minute  spines  from 
the  occiput  half-way  to  the  dorsal  fin;  belly  spinous  to  near  the  vent; 
head,  tail,  and  most  of  sides  smooth ;  sides  usually  with  numerous 
small  cirri.  Snout  produced,  the  eye  nearer  root  of  pectoral  than  tip 
of  snout.  Head  compressed,  narrow;  interorbital  space  slightly  con- 
cave, very  narrow,  about  half  as  broad  as  eye.  Head  3.  D.  7;  A.  6. 
West  Indies;  occasional  on  our  coast. 

(Tetrodon  spengleri  Bloch,  Anal.  Fische.  i,  1.35:  Tetrodan  spengleri  Gilnther,  viii,  284: 
Cirrkiiiomus  epengleri  Swainson,  Class.  Fish,  ii,  328,  18 J9.) 

1839.  T.  tnrgridus  Mitch.— Pti/(?r;  Sivell  Toad;  Blower, 

Olivaceous  above,  marbled  with  black;  l)elly  light  orange;  sides  of 
body  and  tail  with  narrow  irregular  black  crossbars;  an  inky  blotch 
below  and  behind  pectoral  fin;  fins  plain.  Body  about  as  wide  as  deep 
when  not  infiated ;  interorbital  space  slightly  concave;  profile  not  very 
steep,  depressed  in  front  of  the  eyes.  Caudal  peduncle,  lips,  and  bases 
of  fins  smooth;  skin  everywhere  else  rough  with  small  three-rooted 
spines,  which  are  largest  on  the  back  and  belly.     No  cirri.     Eyes 
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rather  small.    Head  2|;  depth  3.    D.  7;  A.  6;  G.  7,  slightly  roan 
L.  12  inches.    Atlantic  coast.    Massachusetts  to  Texas }  very  ahon^ 

(Tetrodon  iurgiduB  Mitchill,  Trans.  Lit.  Sl  Phil.  Soc.  i,  473,  1815:  TWrwlM  tm 
Dekay,  New  York  Fauna,  Fishes,  3*27:  Tetrodon  turgidiu  Glinther,  yiil,  885w) 


1333.  T.  triclioceplialiis  Cope. 
Brownish  above,  faintly  vermiculated  with  lighter ;  sides  yello^ 

becoming  white  below;  fins  uniform  light  yellow;  a  brown  spot  at 
of  pectoral.  Profile  suddenly  descending  from  prefrontal  region  tc 
maxillary,  arched  from  the  former  point  backward ;  belly  spinous  t« 
vent;  dorsal  region  from  a  little  behind  the  nares  to  above  the  ei 
the  pectoral  fins  spinous ;  spines  on  the  head  long,  close-set,  lik< 
bristles ;  caudal  fin  truncate,  with  prominent  points.  Head  3^  in 
'^?J':|  length ;  eye  3J  in  length  of  head.    D.  8;  A.  7.    (Cape.)    Newport,  I 

Island. 

(Tetraodon  irichocepkalus  Cope,  Proc.  Ac.  Nat.  Sci.  Pbila.  1870, 120.) 

489.— TRI€H0D10D03r  Sleeker. 
Hairy  Box-Jishes. 

(Bleeker,  Atl.  Ich.  Gymnodontes,  49:  type  Diodon pila$K8  Mitch.) 

Body  oblong,  little  depressed ;  nasal  tentacle  present ;  dermal  os 
tions  very  small,  each  with  a  i)air  of  lateral  roots,  and  each  tennit 
in  a  fine  flexible,  bristle-like  spine,     {rpr^iovj  hair;  dt6ow>,  Diodon, 

1334.  T.  pilosus  (Mitch.)  Ble<^kcT. 
Brownish  above,  ashy  below;  spines  of  a  metallic  golden  color: 

and  back  with  a  few  oblong  blackish -brown  spots.    Body  oblong,  cii 
the  skin  entirely  spinous,  except  a  small  space  around  the  moutl 
eyes  and  another  on  caudal  peduncle.     D.  12;  A.  14.     {Dekay.) 
Atlantic;  rare;  said  to  reach  a  large  size. 

(Diodon  pilomis  Mit<;li.  Traus.  Lit.  &  Phil.  Soc.  X.  Y.  i,  471,  1815:  Diodon  pilo 
kay,  New  York  Fauua,  Fishes,  'S'-X;  Giinther,  viii,  3H>.) 

483.— DIODON  LinnaBas. 
Porcup  inefiahes. 

(Linn.TUs,  Syat.  Nat.  1758:  type  Diodon  hyetrix  L.) 

Body  robust,  the  belly  moderately  inflatable.  Dermal  spines  st 
stiff,  most  of  them  two-rooted  and  erectile,  a  few  three-rooted  and  t 
fore  immovable;  both  jaws  entire;  nasal  tube  simple,  with  two  h 
oi>enings.  Pectorals  broad,  their  margin  undulate,  the  upper 
longest;  vertical  fins  rounded.    Warm  seas,    (^cc,  two;  o\J«>,  tootj 
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1885.  D.  bystrtx  L. 

Back,  sides,  and  fins  with  numerous  small,  round  blackish  spots. 
Spines  strong,  dilated  at  the  base,  with  a  pair  of  basal  grooves;  post- 
pectoral  spines  the  longest,  about  as  long  as  the  pectoral  fin,  those  of 
the  ix)Sterior  part  of  the  back  and  tail  short  and  broad,  three-rooted 
and  therefore  not  erectile;  upper  and  lower  part  of  the  tail  with  two 
or  three  pairs  of  three-rooted,  immovable,  recumbent  spines;  frontal 
spines  moderate.  Hea<l  3;  depth  3^.  D.  13;  A.  13.  In  all  tropical 
seas,  north  to  Lower  California  and  Florida.    L.  about  3  feet. 

(L.  Syst.  Nat.;  Gilnther,  viii,  306:  1  Diodon  BpinoHaainiua  Gttnther,  viii,  307.) 

1336.  D.  noveminaculatus  Cavier. 

Olivaceous,  variously  spotted,  usually  a  broad  blackish  brown  band 
between  orbits,  extending  downward  behind  the  eye;  a  second  parallel 
to  it  across  the  nai)e;  a  large  transverse  subtriangular  spot  in  middle 
of  back;  a  kidney-shaped  spot  above  pectoral;  all  these  spots  usually 
pale  edged ;  back  and  sides  with  small  black  spots.  Spines  varying  in 
length ;  upper  part  of  tail  without  ossifications,  but  a  pair  of  spines 
lying  along-side,  their  base  on  the  side  of  the  dorsal;  some  tentacles 
usually  present  above  eye  and  on  throat,  abdomen,  and  back ;  14  to  19 
transverse  series  of  spines  between  snout  and  dorsal.  Tropical  seas, 
north  to  San  Diego. 

(**IModon  lacheW^  Lac<$p?^de,  ii,  13:  Diodon  navemmaculatuSf  sexmacuJatua,  quadrimac- 
ulatuBj  and  multimat^latka  Ciivier,  M6ni.  Mns.  Hist.  Nat.  iv,  136,  137,  1818:  Diodon 
maculatus  GiXuthcT,  viii,  307:  Diodon  maculatus  Streets,  Bull.  U.  S.  Nat.  Mu».  vii,  43.) 

484.— €HILOIVI¥€TERlJ8  BibroD. 

Rabbit-fishes. 

(Bibron  {ChilomycUre,  Rovne  Zool.  1846,  140);  Kaup,  Wiegm.  Archiv.  1855,  232:  type 
Diodon  geometricug  Bloch  Sc  Scliii.) 

Body  broad,  depressed,  moderately  infiatable.  Dermal  spines  short, 
stout,  immovable,  triangular,  each  with  three  roots ;  nasal  tube  simple, 
with  two  lateral  openings;  caudal  peduncle  short;  fins  small,  formed 
as  in  IHodon;  jaws  without  median  suture.  (/f?^"c,  lip;  fj^uxijpj  nose. 
**Narines  non  closes  au  sommet,  mais  chacune  ayant  I'apparence  de 
deux  levres,  ou  fonni'^e  de  deux  tentacules  r6unis  ^  la  base.") 

1837.  €•  grcometricus  (Bloch  &  Schn.)  Kan^.—Rahhit-fish  ;  Swell  Toad. 

Greenish;  belly  pale;  a  round,  black,  ocellated  spot  above  pectorals, 
not  as  large  as  eye,  a  larger  one  behind  pectorals,  another  at  base  of 
dorsal,  with  a  smaller  one  below  it;  back  and  sides  with  parallel  black 
Btripes  of  uniform  width  about  as  wide  as  the  interspaces,  those  on  the 
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back  running  longitadinally,  those  on  the  sides  obliquely  downward  a 
backward,  those  on  the  front  of  the  head  running  crosswise;  a  dark  1 
at  ba^e  of  dorsal;  other  fins  plain.  Body  a  little  broader  than  deei 
the  gill-openings;  interocular  space  broad,  concave;  eyes  large,  late 
nearly  as  long  as  snout,  each  with  a  cirrus  above  it,  longer  than  the 
pil;  gill-opening  about  as  wide  as  eye,  opposite  upi>er  anterior  par 
I>ectoral.  About  9  spines  between  eye  and  tail,  theu:  height  wpia 
diameter  of  pupil;  spines  on  belly  much  smaller,  partly  imbedded  in  «l 
some  of  the  posterior  with  cin-i;  spines  on  caudal  i>eduucle;  ante 
root  of  each  spine  little  if  any  larger  than  the  others.  Pectoral 
deeper  than  long,  the  margin  undulate,  the  upper  lobe  longest.  11 
2'i',  depth 3.  D.  12;  A.  10;  L.  Cinches.  Massachusetts  to  West  Ind 
very  abundant  southward. 

{Diodon  geomttricns  Bloch  «&  Schneider,  1801,  513:   Diodon  nuiculo9iriatma  MiU 
■  Tr  Trans.  Lit.  &  PhU.  Soc.  N.  Y.  i,  470,  1815;  GUnther,  viii,  310.) 

,  Subap.  (?)  ftilig^inosiis  (Dek.)  Goode  d:  Bean. 

Dark  brownish  olive  above,  with  wavy  dusky  lines;  belly  black, 
bases  of  its  spines  bright  orange.  Entire  body  covered  with  h 
three-rooted  spines,  which  are  very  numerous  and  close-8^?t,  especii 
on  the  belly;  spines  of  the  belly  as  large  or  even  larger  than  tliost 
back;  not  imbedded.  D.  12;  A.  10.  Atlantic  coast,  from  Ca|>e  < 
southward;  not  common;  probably  a  young  form  of  the  preceiling. 

(Diodon  fuUyino8U8  Dt*kay.  New  York  Fauna.  Fish.  \Vi-\,) 
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Family  CXXX.— ORTHAGORISCID.E. 

(The  Hvail-fi«he«.) 

Boily  more  or  less  short  and  deep,  compressed,  truncate  l>i*hiiHl 
that  theiv  is  no  caudal  peduncle.  Skin  rough,  naked,  spinous  «)r 
sellated.  ^Mouth  very  small,  terminal:  teeth  completely  united  in  e 
jaw,  forming  a  hony  l>eak  without  meilian  sjiture.  as  in  Ih'odon.  lV»i 
and  anal  tins  similar:  jmsterior,  more  or  less  perfectly  confluent  anw 
the  tail:  no  spinous  dorsal:  no  ventral  tins;  pelvic  bone  nude velop 
pectonils  present.  Belly  not  intlatable:  gill  i»pening  small,  in  fn>n; 
IH^ctorals:  an  accessory  open.*ular  gill;  no  air-Madder.  Fishes  of  1 
oi»en  seas,  apparently  composed  of  a  head  to  which  small  tins  dm 
tached.    Genera  3:  s|>ei*ies4.     Found  in  most  warm  seas. 

\GjfmnodonU*,  grvm\>  Molina  GUntber.  viii,  317-3;20.J 
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«.  Skin  thin,  armed  with  stoat  spines;  vertical  fins  not  conflaent;  body  deeper  thaa 
long  (MolaeanihincB) Molacanthus,  485. 

««.  Skin  thick,  granular  or  tessellated;  vertical  fins  falcate,  confluent  behind.    (Or^ 
tkagariBciMB,) 
(.  Body  not  twice  as  long  as  deep;  skin  without  hexagonal  plates.. r.  ..Mola,  486. 

485.— MOI^ACAIVTHITS  Swainson. 

{PalUuia  Nardo:  Joanthoaoma  Dekay.) 

(Swainson,  Class.  Fish.  etc.  ii,  329, 1839:  type  Diodon  mola  F&llaa= Molacanthna  palUui 
Sw.  =i>io(foii  nummularis  Walb. ) 

Body  suborbicular,  much  compressed,  deeper  than  long,  covered  by 
a  thin  silvery  skin  on  which  are  many  strong  spines.  Dorsal  and  anal 
Ads  high  and  short,  not  confluent,  the  space  on  the  tail  between  them 
occupied  by  a  row  of  small  spines;  pectorals  moderate.  These  small 
fishes  have  been  generally  considered  as  the  young  of  Mola.  The  fact 
that  they  are  not  so  was  first  conclasively  shown  by  Prof.  Putnam  (Am. 
l^at.  Dec.  1870).  The  species  inhabit  the  open  seas.  (Mola;  axdvOa^ 
Bpine.) 

1888.  M.  nniiiniiilarifl  (Walb.)  Gin. 

Olive  brown  above;  sides  and  below  iridescent  silvery.  Body  verti- 
cally oval,  higher  than  long;  spines  on  body  scattered,  striated  on  sides. 
Head  more  than  half  length,  which  is  little  more  than  ^  depth.  D.  25. 
(Dekay.)    Atlantic  Ocean;  rare  on  our  coast.    L.  about  2  niches. 

(Diodon  nummularis  Walbanm,  Artedi,  Pise.  1792,  600:  Acanthosoma  cannatum  De- 
kay, New  York  Fauna,  Fieh.  3^0:  Molacanthus  pallasi  Pntnam,  1.  c.) 

•  ♦ 

486.— niOI^A  Cuvicr. 

(Orthagofiscus  Bloch  &  Schneider.) 

(Cnvier,   Lr^ons  <VAuaf;.  Corap.  1800  {fide  Gill):    type  Orthagwriscus  mola  Bloch  A> 
8cliuei<l©r=  Mold  rotunda  Cnvier.) 

Body  ovate,  strongly  compressed,  covered  with  a  thick,  rough,  leath- 
ery, elastic  skin,  which  is  without  bony  plates.  Profile  forming  a  pro- 
jecting fleshy  nose  above  the  mouth.  Dorsal  fin  beginning  not  far  be- 
hind pectorals,  short  and  high,  falcate,  confluent  with  the  anal  around 
the  tail;  no  large  spines  on  the  body.  Clumsy  fishes,  found  in  mo8t 
warm  seas,  reaching  a  great  size.    (Latin  molaj  a  millstone.) 

1889*  HI.  rotunda  Cny,— -Sun-fish;  Huad-fisk;  Mola, 

Dark  gray;  sides  grayish  brown,  with  silvery  reflections;  belly  dusky; 
%  bfwd  blackish  bar  running  along  the  bases  of  the  dorsal,  caudal,  and 
BnlL  Vat  Mas.  Vow  16 55 
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anal  fins.  Dorsal  and  anal  fins  high  in  front,  rapidly  decreased  1 
wards;  caudal  fin  low,  and  with  a  wavy  outline.  Depth  always 
than  half  length,  and  in  the  young  the  vertical  diameter  exceedin 
longitudinal.  Form  varying  much  with  age,  the  body  becoming 
elongate,  the  fins  comparatively  shorter,  the  eye  much  smaller,  i 
hump  being  developed  above  the  mouth,  topped  by  an  osseous  tab 
Head  3;  depth  If.  D.  17;  A.  16.  Pelagic,  inhabiting  most  tern] 
and  tropical  seas,  swimming  slowly  about  near  the  sar&oe;  coi 
northward  to  Cape  Cod  and  Point  Concepcion.  It  reaches  a  weij 
about  500  pounds. 

(Tetrodan  mola  Linn.  Syst.  Nat.:  OrthngorUcM  mola  Bloch  Sc  Schneider,  IdC 
Orthagari9CU8  mola  Storer,  Fish.  Mass.  420:  Orthagori$eu9  analU  Ayra,  Pro 
Acad.  Nat.  Sci.  ii,  31,  f.  54:  '*Mola  rotunda  Cuvier,  1800.") 


s 
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ADDEOT)A  ET  CORRIGENDA. 

Page  3  (57).  Branctaiostoma  lanceolatnm. 

To  the  syuonymy  of  species  No.  1,  add: 

{^^Limctx  lanceolatus  Pallas,  Spicilegia  Zoul.  x,  19,  about  1770.") 

Until  the  Laiicelets  are  more  fully  compared,  neither  our  Atlantic 
nor  our  Pacific  coast  form  can  be  distinguished  from  the  European 
Species. 

.   Page  5.    Instead  of  Bdellostoma  read: 
S.  Polistotrema  Gill. 

The  generic  name  Heptatrema  Dura^ril  (Cuvier,  Rfegne  Anim.)  has 
priority  over  Bdellostoma  MUller.    Species  3  may  be  named— 

S.  P«  stonti  (Lockington)  J.  Sl  O. 

The  identity  of  this  species,  thus  far  known  only  from  the  coast  of 
California  from  Santa  Barbara  northward,  with  the  Chilian  H.  dombeyi 
IS  doubtful.  The  description,  on  page  57,  is  taken  from  California  speci- 
mens. The  genus  Polistotrema  Gill  (Proc.  XT.  S.  Nat.  Mus.  1880,  30)  is 
distinguished  by  the  presence  of  11  to  14  gill-openings  instead!  of  6  or  7, 
the  base  of  the  tongue  being  between  the  seventh  and  eighth  (not  an- 
terior) pair  of  branchise. 

Page  7.  A  better  generic  arrangement  of  our  Lampreys  than  that 
^ven  in  the  text  would  be  as  follows  (omitting  the  character  of  the 
division  of  the  dorsal  fin,  which  is  subject  to  much  individual  varhi- 
tion): 

K.    Maxillary  tooth  slDgle,  cresccnt-Rhaped,  with  a  cnsp  at  each  end. 

h.  Lingual  teeth  pectinate 4.  Ektosphejcus*  GilL 

ih.  Lingual  teeth  obscurely  tricuspidate . .  ^ 5.  Ammoccetes  t  Dom^riL 

t«x.  Maxillary  tooth  of  2  or  3  pointed  cusps  close  together;  lingual  teeth  pectinate. 

6.  Pbthomtzon^  L. 

*  Species  E.  tndentatuB  (Oairdn.)  GilL 

t Including  Lampetra  Gray.    Species  A,  plumbeua  (Ayres)  Bean:  A.  aurmu  Bean:  A, 

(Rat)  Jor. :  A  appendix  (Dek.)  J.dcQ. 

i  iBeladiog  lehihpmjfzon  Gid.    Species  P.  argtnteu9  Kirt :  P.  ootfaiieM  (Grd.)  Bean: 

L.:  P.  4M1MKM  Wilder. 

8QT 


Hiivery.  jnaxiiiaiy  tootn  single,  mcuepiu;  manuioi 
the  outer  largest.  Heail  shorter  than  chest;  distant 
(loPHal  thrice  base  of  first  dorsal;  base  of  second  do 
as  that  of  first,  the  fin  twice  as  high;  interspace 
length  of  head;  tail  (from  vent)  4  in  total  length, 
distance  to  first  dorsal).  L.  15  inches.  Yakon  Biv 
dant.     (Bean.) 

(AmmiKate*  am-eHs  Beaa,  Pivc.  U.  S.  Nat.  Mas.  Iv,  1881,  159 
com(BC*<i(tetMi  Pftllaa,  Zoogr.  Ro»Bo-A»iat.  iii,  ISll.) 

On  page  9,  after  Ammoecefes  niger,  add: 
8  (b).  A.  appendix  (Dekaj-)  Gill. 

Dnsky  brown,  sometimes  tinged  with  bluish;  fin 
ring  of  irregaiarly- shaped  corneous  procettaes  within 
large  isolated  double  tooth  of  the  same  texture  on  t1 
of  the  mouth.  Origin  of  dorsal  in  advance  of  uidd 
middle  in  A.  niger).  Vent  near  posterior  third  of  b« 
(''appendix")  conspicuons  in  males  in  spring.  Stre 
and  Southern  New  England.  {Dekay.)  Not  lately  i 
parontly  differing  lh>ni  A.  niger  in  the  less  posterior 

{PetTornysim  appendix  Dekay,  N«w  York  Fauna,  Pish.  1849, 3t 
Dekay,  I.  c.  3H3;  larva.  Of  the  lomaining  species  described 
iicolor  Le  Saenr,  1.  c.  383,  seems  to  be  the  larva  of  t 
(eni  Le  Sueur  USS.  I.  c.  883,  is  probably  Fetromyxom  m 
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Page  11.  Instead  of  P.  nigricans  Le  Saeur,  read: 

in.  P.  marinns,  subsp.  dorsatns  Wilder,  sp.  nov. 

The  ^'Petromyzon  nigricans^  of  the  Atlantic  coast  streams  seems  to 
be  the  young  of  P.  marinus.  The  Cayuga  Lake  Lamprey  described  in 
the  text  on  page  11  is  apparently  a  distinct  subspecies,  differing  from 
P.  marinus  in  the  longer  head  (snout  1^  in  chest;  head  half  longer 
than  chest;  in  P.  marinus  snout  1|  in  chest;  head  one-third  longer  than 
chest) ;  mandibulary  teeth  usually  8  or  9.  Males  tDtih  the  back  before 
dorsal  Jin  compressed  in  a  long y  liar d^  fleshy  ridge.  Interspace  between 
dorsals  variable  in  length,  shortest  in  males,  i  to  ^  base  of  first. 
Tail  3|  in  length.  Coloration  of  P.  marimis^  and  size  not  much  less. 
Abundant  in  Cayuga  Lake,  New  York;  not  yet  observed  elsewhere. 
The  differences  above  noted  are  not  very  constant. 

(Wilder  MSS. :  Pctromyzon  nigricans  J.  &  G.,  pa^e  11  of  this  work.  ) 

Page  14.  Under  Echinorhinus  the  reference 

(Blainville,  Bull.  Sci.  Philomath.  1816, 121) 

should  be  supplied. 

Page  18  (and  59).  Instead  of  genus  13  (b)  Scyllium  Cuvier  read: 

18  (6).— SCTI.I.IORHI!«rS  BlainviUe. 

(Blainville,  Bull.  Sci.  Philom.  1816, 121 :  type  ScylUorhinus  catulus  Blaioville  =  ^tia7u« 
canicula  L. ) 

The  generic  diagnosis  of  "  Scyllium^^  on  page  59,  applies  to  Scyllio- 
rhiniiSj  with  the  exception  of  the  clause  ^^  nostrils  separated  by  a  broad 
isthmus^,  which  is  true  of  part  of  the  species  (subgenus  Catulus  Smith) 
only.    Species  18  (b)  should  be  "  S.  ventriosm  (Garman)  J.  &  G.'' 

After  18  (6),  8.  ventriosus,  add: 
18  (c).  S.  retifer  (Garman)  J.  &  G. 

Light  brownish,  crossed  at  irregular  intervals  by  groups  of  2  to  4 
narrow  black  lines,  which  are  joined  by  other  lines,  forming  a  network 
of  polygonal  meshes;  belly  uniform  yellowish.  Body  moderately  elon- 
gate, the  vent  in  front  of  its  middle.  Head  depressed,  its  width  nearly 
equal  to  its  length  in  front  of  spiracles;  length  of  snout  from  mouth 
less  than  dist>ance  between  outer  margins  of  nostrils;  nasal  valves 
broader  than  isthmus  between  them,  not  reaching  mouth,  without 
tree  cirrus;  length  of  arch  of  mouth  a  little  more  than  half  its  width; 
lower  labial  fold  reaching  one-fourth  distance  to  symphysis;  teeth 
lly  ea45h  with  a  central  cusp  and  two  smaU  ones  on  each  side.    Pee- 
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Page  21,  After  Oaleorhinm  add  the  reference: 

(Blaiuviile,  Prodrome  Fanne  Fran^aise,  Poiss.  i,  85,  1816.) 

It  is  probable  that  our  species  is  really  distinct  from  the  European* 
It  may  be  characterized  as — 

93.  G«  zyoptems  *  J.  &.  G.  sp.  uoy.— Oil  Shark. 

Dusky  grayish;  most  of  pectoral,  tip  of  caudal,  and  anterior  portion 
of  both  dorsals  black.  Snout  depressed,  rather  long,  but  rounded  at 
tip;  nostrils  considerably  nearer  mouth  than  tip  of  snout;  the  anterior 
lobe  with  a  small  i>ointed  tip;  interorbital  space  a  little  less  than  length 
of  snout ;  teeth  about  |§,  the  four  or  five  teeth  nearest  tbe  middle  of  the 
jaw  much  smaller  than  the  others;  median  tooth  of  each  jaw  smallest^ 
sabtriangular,  without  basal  cusps;  lateral  teeth  of  both  jaws  similar, 
with  their  poinds  strongly  directed  outwards;  a  sharp  angle  near  the 
middle  of  the  outer  margin,  below  which  are  2  to  5  sharp  cusps  or  ser- 
rations; labial  folds  moderate.  Eye  large,  the  small  spiracles  sepa- 
rate<l  from  it  a  distance  about  equal  to  its  diameter.  Head  with  many 
mucous  pores.  Distance  l)etween  angles  of  mouth  nearly  twice  length 
of  mouth,  and  equal  to  length  of  snout  from  mouth.  Pectoral  fin  mod- 
erate, reaching  somewhat  beyond  front  of  dorsal,  its  tip  somewhat 
pointed,  its  free  edge  concave.  Middle  of  first  dorsal  nearly  midway 
between  pectorals  and  ventrals,  its  anterior  lobe  rounded,  posterior, 
acute;  second  dorsal  scarcely  one-fourth  as  large  as  first,  a  trifle  larger 
than  anal,  which  is  inserted  slightly  farther  back. 

Measurements  of  a  large  example,  63  inckes  in  length,  from  San  Pedro,  CaHfomia, 


Length 100. 

Greatest  <l<»pth •  14. 

Lfcngth  of  hea<l 18. 

Lfenglli  of  suoat  (from  month) ....       7. 5 

Length  of  snout  (from  eye) 8. 

"Width  of  mouth 7. 

Length  of  Hpiracle 0. 7 

Length  of  eye ...:...      2.5 

IMfftauce  from  snout  to  first  dbr- 
Bal 3.3 


Length  of  base  of  first  dorsal 7. 3 

Height  of  first  dorsal 7.5 

Distance  between  dorsals 2. 5 

Length  of  second  dorsal 4. 5 

Height  of  second  dorsal 4. 

Length  of  anal 3.^ 

Length  of  caudal 21. 

Distance  from  pectorals  to  ventrals.  25. 

Length  of  pectorals 15. 

Length  of  ventrals 4. 5 


Coast  of  Southern  California,  from  San  Francisco  to  Cerros  Island, 
extremely  abundant.  Valued  for  the  oil  in  its  liver,  and  for  the  fiuS| 
which  are  much  prized  by  the  Chinese,  the  gelatinous  fin-rays  making 
a  fine  soup. 

{Galecn-hinvs  galeus  Jordan  &,  Gflbert,  Proo.  U.  S.  Nat.  Mns.  1880,  42,  and  1881,  18: 
typical  specimens  have  been  distributed   by  the  National  Moseam  as  Noa.  26981[f 

•JvoJ,  sonp;  jtrepor,  iin. 


9S.  C.  slaucns  ^h.^  Cut. 

!t6.  C.  obscarns  (Le  Siiear)  Mfllirr  &.  Ileulc. 

Id  this  species  tLe  very  loug  i>ecti)r.ils  exUsnd  bey 
dorsal,  nud  tbeir  outer  niiirgiii  is  fuar  times  as  long  i 
as  (A).  C.  platyodon  (Puey)  J-  &■  0- 

Slaty-blue,  wbitu  below;  caudal  blackish,  other  fl 
Body  stout.  Head  very  sUurt,  broad,  ilepressed,  am 
Mouth  twice  as  broad  as  long,  its  breadth  about  hall 
of  snoiitj  inuer  lobe  of  noatril  very  blunt;  nostril  i 
than  tipof  sitout;  tipper  teeth  very  broad,  triaugu 
serra.te,  not  uotchcd;  lower  teeth  nariower,  more  lln 
dorsal  beginning  close  behind  pectoral,  a  little  higl 
falcate,  its  base  '2^  in  Interspace  between  dorsals;  t 
small,  its  base  5  in  interspace;  candal  uiwlerate,  2 
little  longer  than  second  dorsal,  ami  plucetl  a  little 
torals  rather  small,  not  falcate,  G  in  total  length,  rca 
dorsal;  width  of  pectoral  nearly  two-thirds  its  lougtb 
Cuba  to  Texas;  abandant  in  the  Gulf  of  Mexico; 
describetl  being  from  Galveston. 
96  (c).  C.  plDMbcua  <NBTdo)  J.  &  G. 

Bluish  gray,  whitish  below.     Flr&t  dorsal-  roaBdi 
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This  species  shoald  probably  be  omitted  from  oar  lists,  as  there  is  no 
good  evidence  that  any  of  our  sharks  are  identical  with  the  plumbeus  or 
the  mUberti  of  the  Mediterranean.  Probably  C.  cceruleua  was  originally 
confounded  with  it.  The  Eulamia  milberti  of  recent  American  writers 
is  probably  the  following  species,  which  may  be  sabstitated,  ajs — 

97.  €•  ccernlens  Dekay. 

This  species  diflfers  from  C.  platyodon  chiefly  in  the  following  respects: 
Head  longer,  the  snout  much  less  obtuse,  its  length  from  mouth  equal  to 
breadth  of  mouth ;  distance  between  nostrils  ^  less  than  length  of  snout. 
Teeth  and  fins  as  in  0.  platyodon.  Pectorals  rather  small,  not  falcate, 
6^  ill  body;  caudal  4,  rather  narrow.  New  England  to  Florida;  not 
rare. 

{Carchai-iaa  caruJenB  Dekay,  New  York  Fauna,  Fishes,  354,  62;  Jordan  &  Gilbert. 
Proc.  U.  S.  Nat.  Mns.  \8S2:  Lamna  caudata  Dek.  1.  c.  354:  Eulamia  milberti  Gill,  Proc, 
Acad.  Kat.  Sci.  Phila.  18G4, 262;  probably  not  Carcharias  milberti  M.  &  H.) 

97  (b),  C.  lamia  Raf. 

# 

To  the  description  on  page  23  add  the  following: 

Head  broad,  depressed ;  snout  short  and  rounded,  nostrils  midway 
between  its  tip  and  the  front  of  the  mouth;  breadth  of  mouth  greater 
than  i)reoral  length  of  snout.  First  dorsal  very  large,  commencing 
close  behind  the  ba«e  of  the  pectoral,  its  height  a  little  greater  than 
the  length  of  its  base,  its  anterior  margin  convex,  its  upper  angle 
rounded,  its  posterior  border  nearly  straight,  its  lower  angle  pointed, 
its  height  about  equal  to  greatest  depth  of  body;  second  dorsal  much 
smaller  than  first;  pectorals  at  least  twice  as  long  as  broad;  upper 
lobe  of  caudal  one-fourth  the  tptal  length,  twice  the  inferior  lobe. 
Grayish,  fins  rarely  darker  at  tip.  Coasts  of  Europe,  etc  The  claim 
of  this  species  to  a  place  in  our  fauna  is  extremely  questionable. 

(ICarchariaa  lamia  Ratin»'sqne,  Indice  d'lttiol.  Sicil.  1810,  44,  no  descr.:  CarchariaB 
vulgaris  Ciivier,  Rcgue  Anim.  ii,  126, 1817:  Carcharias  lamia  Risso,  Hist.  Nat.  £nr.  Mer. 
|ii,  119,  lH2n:  Squalis  carcharias  of  some  early  authors,  nut  of  Linnasus,  whose  account 
18  based  chiefly  on  Carcharodon,) 

97  (r).  C.  lamiella  Jor.  &  Gilb. 

The  species  described  as  U.  lamia  on  page  60  is  probably  distinct 
from  the  European  species,  and  has  been  described  by  us  (Proc.  U.  S. 
Nat.  Mus.  1882)  as  Carcharias  lamiella.  In  this  description,  on  page 
61,  tenth  line,  for  height  read  size.  In  the  thirteenth  line,  read  ^^in  not 
liaving  the  first  dorsal  higher",  etc. 
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Page  24.  Instead  of  Apriariodon  punctatus  read : 

99.  A.  isodon  (Mttll.  &  Henle)  GrU. 

It  is  doubtfaL  whether  this  species  has  ever  been  taken  on  oor  coasts 
The  name  punctatus  is  very  donbtfully  applied  to  this  species,  as  th< 
SqualuB  punctatus  of  Mitchill  is  as  likely  to  have  been  O.  terrtgnonK.  A 
isodon  should  be  suppressed  from  oar  lists  antil  ita  alleged  oocorreno 
iu  our  waters  is  verified. 

On  page  25,  the  genus  Reniceps  is  probably  unworthy  of  retention 
and  it  should  be  reunited  to  Sphynui.    The  characters  to  t>e  assigned  t 
the  genus  Sphyrna  are  included  under  the  account  of  the  family.    Spc 
cies  31  should  be — 
S.  tibnro  (L.)  Raf. 

The  correct  reference  to  the  description  of  Sphyrna  is — 

(Rafinesque,  Indice  d'lttiol.  Sicil.  1810,  46.) 

On  page  27,  family  X  should  be  Odontaspididce,  Its  single  genus  ma; 
stand  as — 

25.— ODOIVTASPIS  Agassiz. 
(Agossiz,  Poissons  Fossiles,  iii,  87,  1836 :  type  Squaluaferox  Risso.) 

The  American  species  should  stand  as — 

34.  O.  liUoralis  (Mitch.)  J.  &  G. 

The  prior  name  americanus  (Mitch.)  was  the  result  of  an  error  i 
identification. 

Page  28.  Instead  of  Isurus  glaucus  read: 

35.  I.  dekayl  (Gill)  J.  &  G. 

Dark  bluish-gray  above,  white  below,  the  color  abruptly  changing  o 
the  tail;  upper  fins  dusky,  lower  i)ale.  Head  5  in  length  to  tip  of  cai 
dal ;  pectoral  as  long  as  head,  a  little  longer  than  upper  caudal  h)b 
Dorsals  and  pectorals  falcate ;  first  dorsal  inserted  beliind  pectoral  at 
distance  equal  to  one-fourth  head ;  base  of  dorsal  2J  in  head,  its  heigL 
IJ.  Middle  teeth  very  long,  much  longer  and  narrower  than  laten 
teeth.  Length  10  feet.  Cape  Coil  to  West  Indies.  The  American  sp< 
cies  seems  to  differ  from  the  Asiatic  L  glauctis  in  its  longer  pectoral 
and  higher  dorsal. 

(Lamna  punctata  Dckay,  'Sew  York  Fanna,  Fishes,  1842,. 352  (not  Squahis  pumrfaf* 
Mitch.) :  Isuropsis  dekayi  Gill,  Am.  Lye.  N.  Y.  1858, 153 :  huropme glaucus  Poey,  i>ynoiM 
Pise.  Cubens,  not  Oxyrhina  glauca  M,  <&  i/.  f ) 

Page  29.    Instead  oilsurus  oxyrhynchus  read: 
86.  I.  spallanzanii  Raf. 

This  species  Q^\iOu\d.\>^  e^i^aygi^^  ^^lVi^T«.i&  uo  evidence  of  its  oocoireiiot 
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in  oar  waters.  ^^Lamna  punctata^  Storer  is  doabUess  based  on  Lamna 
cornubica,  with  which  species  Eafinesque's  description  of  I»urus  qx- 
yrhynchus  is  identified  by  Doderlein.  This  species  should  probably 
stand  ns  J.  spallanzanii  Raf.  (Indice  d'lttiol.  Sicil.  45, 18 LO). 

Page  30.  The  reference  to  the  generic  description  of  Carcharodan 
should  be — 

(Smith  MSS. ;  BoDaparte,  Mein.  Soc.  Neafch.  ii,  9, 1839 :  type  Carchardan  imitkii  Bocu 
=  C,  carcharias.)  y 

Page  30.  Instead  of  0.  rondeletii  read :    . 
89.  €•  carcharias  (L.)  J.  d^  G. 

To  its  synonymy  add: 

(Sqnalug  carcharioB  L.  Syst.  Nst.  i,  400,  excL  «jf».  pars:' Car okanm$  vermi  Agaaidz, 
Poiss.  Foss.  iii,91,  1836.) 

Page  31.    The  reference  to  Cetorhinus  should  b^— 

(*»Blainville,  Bull.  Soc.  Philom.  1816,  121.") 

No.  39  should  be— 
39.  €•  uiaximns  (Ganner)  Blainv. 
and  to  the  synonymy  should  be  added: 

{SqualuH  maximits  Gunner,  Trondj.  Selakschr.  iii,  33,  1765.; 

Page  31.  The  family  Rhinodontidcc  and  its  species,  Micristodm  puno 
tatus^  should  be  omitted,  a^  they  do  not  belong  within  our  faunal  limits. 

Page  32.  Instead  of  31,  OyrapleuroduSj  read: 

81.— HETERODONTrS  Blainville. 
(Blainville,  Nonv.  Bull.  Scienc.  181(5,  121:  type  Squat  us  phiUijn  Lac.) 

The  characters  of  the  genus  are  equivalent  to  those  of  the  family.   The 
American  species  should  stand  as — 
41.  H.  franciscl  (Grd.)  Gill. 

It  is  abundant  on  the  coast  of  California  from  Point  Coucepcion  south- 
ward. 

On  page  37,  instead  of  Pristis  antiquorum^  read: 
44.  P.  pectiaatns  Latham. 

And  read  in  the  description,  "rostral  teeth  in  25  to  28  pairs^  (insti^ad 
of  10  to  20,  the  number  found  in  P.  antiqiiorum;  we  find  no  authentic 
record  of  the  occurrence  of  the  h\tter  species  in  our  waters).  P.  pecti- 
naius  occurs  in  the  Tropical  Seas,  north  to  our  South  Atlantic  coast; 
'ibaiidaDt  in  the  Onlf  of  Mexico;  ascending  the  Lower  MississippL 

Unu  Boo.  ii,  898, 1794;  Gttnther.  viii,  4:17.)  • 
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On  page  37.  The  Rhinohatidw  are  all  ovoviviparous,  a  chancti 
>vliich  distlDguislies  them  from  the  OTiparous  Raiidije. 

On  page  38.  Bhinobatus  leucorhynchm  Giinther  is  not  identical  wi 
R,  prodvctu^,  and  should  be  erased  from  the  synonymy  of  the  lat 
speeies,  which  does  not  extend  southward  from  California.  In  fi.  ji 
dvetus  the  rostral  ridges  are  armed  with  small  spines  above,  and  \ 
largely  confluent  anteriorly,  not  "separated  along  their  entire  lengt 
as  stated  in  the  text;  anterior  nasal  valve  not  dilated  laterally  and 
extending  to  the  inner  edge  of  the  nostril;  first  dorsiil  well  beb 
tips  of  ventrals,  not  reaehing  nearly  to  the  second.  Females  witl 
small  dijgitate  flap,  free  behind,  above  tip  of  snout.  Color  gi-ayi 
without  pale  spots;  snout  paler,  a  black  blotch  beneath  it.  San  Fi 
Cisco  to  San  Diego.  Tlie  description  quoted  in  the  text,  from 
Streets,  was  taken  from  a  specimen  of  R.  leucorhynchuH.  K.  pnHJm 
and  R.  lentiginosus  belong  to  the  subgenus  RUinohatuH^  distingiii:^ 
from  ^^  Syrrhina^^  by  the  long,  sharp  snout  and  narrow  nasal  flaps.  ( 
two  species  of  ^^Syrrhlna^^  have  each  recently  been  made  the  t\\K^ 
new  generic  names,  viz:  ^"Zapteryx^'  (Jor.  &  Gilb.  J'roc.  U.  S.  2Cat.  > 
1S80,  53:  type  Platyrhina  cvasperata  J.  &  G.)  and  '^Platyrhitwidis"  {i 
man,  Proc.  U.  S.  Niit.  Mus.  18S(),  .*)2l*:  t yi)e  Philyrhhut  triserhiia  .1.  & 
2V^/jf/r///;/o/(//,v  is  *' distinguished  iVom  Surrhina  and  Tryonurhhinhy 
labial  fold,  nasal  valves,  and  marginal  series  of  si)ines,  ;ind  from  VU* 
Mna  by  the  fold,  valves,  separation  of  jM'ctorals,  and  viviparity."  li\ 
norhina  alreata  Garman.  Hull.  Mus.  Conip.  Zool.  18iS0,  1<>1»,  is  ideiit 
with  Rhinobatiis  exasjyerittus. 

In  R,  cjrasperalmWw,  dorsals  an»  well  forward,  the  ori;^in  of  tirst  tin 
being  nearer  hinder  part  of  root  of  ventrals  than  front  of  se^'or.d  dtu 
In  R,  triseriatus  the  ori<:in  of  first  dorsal  is  nearer  root  of  caudal  r 
the  hinder  part  of  root  of  ventrals.  In  the  latter  the  rosf  ral  ridges 
strongly  convergent,  in  R.  exaspcratufi  they  are  parallel. 

On  page  oO,  add  to  description  of  47,  Torpedo  vali/ornira  Ayres: 

Color  very  dark  brown,  with  small  round  black  sj>ots,  which  ares<» 
times  obsolete.  Eyes  small,  the  spiracles  at  a  distance  behind  il 
more  than  twice  diameter  of  eye  and  more  than  length  of  spinirle:  e«l 
of  spiracles  not  fringed;  breadth  of  mouth  about  equal  to  its  <list:i 
from  tip  of  snout.  Teeth  small,  sharp,  in  few  series.  Tall  a  111 
shorter  than  disk.  Fii-st  dorsal  fln  more  than  twice  as  large  as  setin 
half  of  it  opposed  to  the  ventrals.  Coast  of  California;  thus  lars< 
only  about  &aii  ¥i^\i&VaK^  ^\i^  ^\i\.^  ^roo^ 


ADDENDA — 20.   BAUDiE — ^BAIA.  Stl 

On  page  39,  after  description  of  Torpedo  calif omica^  add: 

* 

86  (6).— NAR€I!iri:  Henle. 
(Henle,  Ueber  Narcine,  31 :  type  Torpedo  hrctsilienHs  Olfers.) 

Disk  more  or  less  ronnded,  not  emarginate  in  front;  spiracles  ex- 
tremely close  to  the  eyes,  their  edges  tubercnlate  or  smooth ;  mouth 
narrow,  surrounded  by  a  circular  fold  of  skin,  which  forms  the  frenum 
of  the  nasal  valve;  teeth  in  quincunx,  not  occupying  the  whole  of  the 
jaw,  following  the  edge  of  the  jaw  outward,  so  that  most  of  them  are 
visible  when  the  mouth  is  closed.  Tail  about  as  long  as  disk.  Second 
dorsal  larger  than  first.  Tropical  Seas,  (^dpxrjj  numbness,  an  ancient 
name  of  the  Torpedo.) 

47  (6).  N.  brasiliensis  (Olfers)  Henle. 

Subsp.  coralllna  GarmaD. 

Orange;  a  dark  brown  band  across  the  bead  in  front  of  the  eyes,  inter- 
rupted on  the  forehead;  a  large  triangular  space  of  the  light  color  on 
the  snout  in  front  of  the  dark  band;  rest  of  body  with  faint  dark  mark- 
ings and  small  round  spots.  Posterior  borders  of  dorsals  and  caudal 
truncate ;  otherwise  as  in  N.  brasiliensis  (Olfers)  Henle,  of  which  species 
this  is  thought  to  be  a  local  variety.  {Garman.)  y.  hrasilicnsh  has  the 
disk  oval;  the  first  dorsal  smaller  than  the  second;  the  teeth  i>ointed 
and  the  spiracles  very  close  to  the  eye,  surrounded  by  a  ring  of  small 
tubercles.    Pensacola,  Florida,  to  Brazil. 

{Torpedo  braailiensia  Olfers,  Torped.  19:  GiintUer,  viii,  453;  Garman,  Bull.  Mas. 
Comp.  Zool.  xi,  234,  IScJl.) 

On  page  42,  after  Rata  granulata^  add : 
98  (h),  R.  ornata  Garman. 

Allied  to  R.  eglanteria.  Light  brownish,  freckled  yi^ith  paler,  marked 
with  a  few  groups  of  small  darker  spots;  several  spots  on  the  tail;  one 
at  base  of  each  dorsal.  Disk  little  broader  than  long,  the  anterior  mar- 
gins convex;  tip  of  snout  obtuse;  snout  not  produced;  rostral  cartilage 
•  obtuse.  Width  of  mouth  three-fourths  its  distance  from  end  of  snout. 
Teeth  in  upper  jaw  in  44  series.  A  median  series  of  spines  on  back  and 
tail;  a  lateral  series  on  each  side  of  this  on  back,  and  two  on  tail;  a 
series  on  each  orbital  ridge ;  a  single  spine  on  forehead  between  eyes . 
several  above  tip  of  snout;  a  group  on  hinder  angle  of  pectoral  and  on 
its  anterior  extremity ;  besides  these  the  entire  upper  surface  is  rough 
with  small  asperities;  lower  surface  smooth.  Tail  a  little  longer  than 
disk.    D^p  water;  off  the  coasts  of  South  Carolina  and  Florida.    (0^" 
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9nan.)    Perhaps  a  local  variety  of  i^.  ackleyi  Garman,  a  species  describe 
from  Yucatan  Banks. 

(Garmau,  Bull.  Miis.  Comp.  Zool.  xi,  235,  1831.) 

93  (o).  R.  plntonia  Garman. 

Brown,  the  adults  purplish,  with  irregular  transverse  series  of  i 
defined,  often  confluent  brown  spots,  besides  some  white  8i>ots ;  tail  wi 
light  and  dark  bands;  dorsals  dark;  lower  surface  white«  Disk  broail 
than  long,  subquadrangular,  rounded  in  front;  snout  forming  a  ve 
blunt  angle;  tail  half  longer  than  disk;  rostral  cartilage  shorty  not  c 
tending  to  the  tip  of  the  snout.  Width  of  mouth  half  its  distano^  frc 
snout.  Teeth  in  32  series.  Eyes  large,  their  length  more  than  iut< 
orbital  width.  Back  and  tail  covered  with  small,  close-set,  steUa 
spines,  the  points  slender,  compressed,  directed  backwards.  A  ck 
series  of  large  spines  along  the  middle  line  of  back  and  tail;  a  supi 
orbital  row,  and  a  single  spine  on  each  side  of  back  of  bead ;  a  seri 
of  about  five  on  each  side  of  shoulder-girdle,  in  front  of  which  are  o 
or  two  more;  two  series  on  each  side  of  tail.  Lower  parts  smooi 
Deep  water;  off  coast  of  South  Carolina.    (Oarman,) 

(Garman,  BuU.  Mus.  Comp.  Zool.  xi,  236,  18^1.) 

On  page  42,  instead  of  Raia  cooperi^  read: 
54.  R*  blnoculafa  Grd. 

The  synonymy  given  to  "  R.  hinoculata  "  on  page  44  should  be  trai 
ferred  to  this  species,  the  original  ^'^ hinoculata^  being  the  young,  a 
^^cooperi^  the  adult,  of  the  same  species. 

On  page  43,  instead  of  Raia  hinoculata^  read: 
56*  R*  Inornata  Jordan  &,  Gilbert. 
For  the  synonyniy  given  on  page  44  substitute  the  following: 

{Raia  inornata  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mas.  1880,  457  and  1881,  74.) 

Var.  inermis  is  also  described  in  loc.  cit.  1881,  74. 
On  page  45,  after  Raia  stellulata^  add: 

57  (&).  R.  parmofcra  Bean. 

Olive  brown  above,  with  numerous  faint  light  blotches,  two  of  whi 
are  larger  than  the  rest.  Disk  considerably  broader  than  long;  tip 
snout  slightly  projecting;  interorbital  width  3^  in  distance  from  mno 
to  eye;  tail  as  long  iis  distance  from  its  root  to  eye.  Teeth  in  27  po\i 
Snout,  supraoccipital  region,  and  whole  margin  of  pectorals  and  ve 
trals,  covered  with  small  prickles,  as  is  also  an  area  on  tail;  back  ai 
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tail  witb  a  median  row  of  22  to  29  large  spines;  tail  with  a  marginal 
row  of  large  spines ;  rest  of  disk  mostly  smooth.  Lower  surface  smooth, 
except  an  elliptical  area  below  tip  of  snout.  L.  3  feet  Unalashka, 
Alaska.    {Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mns.  iv,  157,  1881.) 

On  pages  47  and  65,  instead  of  ^^Dasyatis  Eafinesque"  or  ^^Dasihatis 
Walbaum,"  read : 

40.— TRTGOIV  Adanson. 

« 

(Aclanson  MS8.;  Gpoffroy  St.  Hilaire,  Descr.  Egypte  Poiss.  1809,  219:  type  Trygon 
lymma  St.  Hil.  =  Ba'ia  pasHnaca  L.) 

The  name  Trygon  seems  to  be  prior  to  D<mfaiis  Raf.  (1810);  the 
earlier  Dasybatvs  of  Walbaum  included  all  the  rays,  and  is  therefore 
properly  a  synonym  of  Rata  L.  The  name  Trygon  is  from  rpuywv^  a 
turtle-iiove.  ^^Ab  alarum  expansarum  aimilltudine.  Stmt  qui  columbam 
warinam  appellant^  (Hondelet,  de  Piscibus,  332,  1554). 

The  North  American  species  of  Trygon  should  stand  as  follows : 

•!•  T.  centmra  (Mitch.)  Linsley. 
•1  (by  T.  liastata  (Dekay)  Storer. 
•9.  T.  sayi  (Le  Sueur)  M.  &  H. 

The  specimen  described  on  page  48  as  ^^Daayatis  aayi^  is  the  young 
of  T.  sabina. 

•8.  T.  diptcmra  Jor.  &,  Gilb. 
•4«  T.  tnbercnlata  (Lac.)  Duin. 
•  J«  T.  sabina  Le  S. 

Page  50.    Instead  of  Aetobatis  read : 

41.— ST0A80D0M  Cantor* 

(JStohatis  Mttllcr  &,  Henle,  Plagiostomen,  1841,  170:  not  of  BlainvlUe,  Bull.  8oc.  Phi- 
lom.  1H16,  118  {:s:MyJiobatl8):  Stoa»odan  Cantor,  Catalogue  Malayan  Fishesi 
1850,  1416:  type  Baia  marinari  Enphr.) 

As  the  type  of  Aetobatis  Blainv«  was  Raia  aquila  L.,  the  use  of  the 
same  name  for  a  different  genus  is  not  allowable,  {tnod^y  arch;  ddob^y 
tooth.)    Our  si)ecies  should  stand  as-— 

66*  S.  aaiinaii  (Enphrasen)  Cantor. 

Stoasodon  UUiceps  (Oill)  J.  &  O.  {Aetobatis  laticeps  OiU,  Ann.  Lye 
Kat.  Hist  N.  Y.  1865^  137  ^Aek^aHs  latirostris  Glinther,  Fish.  Oentr* 
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as  likewise  ba^ed  ou  a  "drawing  by  Mr. 

,m  sIkiwii  by  Itufinosque's  copy,  is  merely  » 

ary  cat-fish.     The  name  should  tiii'refore  be 

maiuing  synonyms  of  this  type,  Leptopa  stands 


Atniuriis  catus,  add: 
acnntbas  Cope. 

wish  below.     Boily  robust,    iread  not  depressed;  eye 

4  in  intcrorbital  width.     Maxillary  binbels  reiu-hiug 

Ictoral  spine;  mental  barbels  to  Wyond  the  braiieliioste- 

|&r[ual.     Dorsal  and  pcctora.1  spines  small,  acute,  not  con- 

i  skin,  equal  in  length,  less  than  the  interorliital  width, 

e-third  distance  from  snout  to  dorsal;  jHictonil  spine  weakly 

^behind  only;  caudal  not  described.     Head  .^J;  depth  4J.    D.  I, 

'22;  P.  I,  C.     Medina  Kiver,  Texas.    {Cope.) 

S  Dull.  U.  8.  Nat.  Uas.  xx,  35,  IHBO.) 

3  page  105,  after  Amiarw  natalin,  add: 
»  {b).  A.bolU  Cope 

OlivaL'uwJis,  belly  and  lower  barbels  pale.  Bo<Iy  very  slender.  TTeail 
flat,  one-flfth  longer  than  wide;  Jaws  snbcqn.tl;  base,  of  anal  as  long  as 
head.  Pectoral  spine  finely  serrate  i>ostcriorly,  more  than  hulf  length 
of  head;  dorsal  spine  long,  smooth,  a  little  shorter  than  pectoral,  its 
base  a  little  nearer  muzzle  than  adijwse  fin;  longest  anal  niys  half 
hefMl ;  caudal  roundeil,  its  upper  rays  longer  than  lower.  Ueail  .IJ ; 
depth  6J.  A.  25.  Little  Wichita  River,  Texas.  {Cope.)  Perliajw  a 
vsiioty  of  A.  natalis. 

(Cope,  Bnll.  U.  S.  Nat.  Moa.  xi,  3.'>,  1880.) 

Page  IDG.    The  genua  letalurus  has  been  hci-etofore  usually  dislin- 

f^iiBhed  from  Amiurus  by  the  connection  of  the  aupraoccii)ital  process 

with  the  second  interspinal.    In  all  the  species  with  truncate  or  rounded 

caudal  fin,  there  is  a  cousiderable  iuterval  between  these  bones.    In  thft 

Bull.  Nat  MuB.  No.  16 56 
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fork-tailed  species,  commonly  referred  to  Afniurus^  the  two  bones  a 
more  or  less  close  together;  in  some  species  apparently  joined  in  tl 
young,  but  separated  in  the  adult;  in  others  apparently  slightly  set 
rated  at  the  surface  and  joined  under  the  skin.  In  but  two  specie 
furcatus  and  punctatusj  is  there  a  continuous  bridge  formed  at  all  ag 
In  view  of  the  complete  intergradation  of  this  character,  we  have 
taiued  the  name  Amiurus  for  the  species  with  truncate  caudal  and  1 
interspinal  and  supraoccipital  wholly  separate,  and  Ictalumjf  for  tb< 
with  forked  caudal  and  the  two  bones  in  question  joined  or  apprc 
mated.  The  only  other  alternative,  and  a  not  unreasonable  one,  u 
refer  all  these  species  to  one  genus,  Ictalurus, 

On  page  108,  instead  of  Ictalurus  UicttstriSj  read: 
106.  I.  nigricans  (Le  S.)  Jor. 

The  ^'Gadus  lacmtris^*  (Walb.  Artedi,  Pise  1792,  144)  can  har 
be  identified  with  any  fish. 

Page  110.  To  the  description  of  Ariua  feliSj  the  following  may 
;idded : 

Bands  of  palatine  teeth  large,  not  prolonged  backward  over 
pterygoid  region ;  fontanelle  prolonged  backward  in  a  narrow  groo 
occipital  process  long,  narrow,  keeled.    Pectoral  nays  I,  9.. 

Arius  cq}i€8tris  B.  &  G.,  is  not  distinct  from  A.feJis,  and  should 
erased. 

Page  111.  Instead  of  Plectospondyli  read  Order  L.  Bventognat 
The  latter  name  is  unobjectionable,  and  has  priority  of  date. 

Page  113.  We  do  not  believe  that  Ictiobm,  BuhaUchthys,  and  Ca\ 
odes  can  be  maintained  as  distinct  genera,  and  think  it  i)referable 
unite  the  three  under  the  earliest  name,  Ictiobim,  In  its  dentiti 
Ictiohxis  is  intermediate  between  Carpiodcs  and  Buhalichthys^  and 
structure  of  mouth  Bubalichthys  stands  between  the  others. 

We  have  examined  the  original  manuscript  notebook  of  Ratinesq 
containing  the  descriptions  which  were  afterwards  printe<l  in  the  1 
thyologia  Ohiensis.     In  this  book  is  a  drawing  of  his  '^  IciiobuH  bulxih 


*  It  is  described  as  follows: 

^^Gadua  lacustriSj  Americanis  Mathemeg,  ADglis   Land  Cod^  l*oiiiiant,  Arct.  Z 
Introd.  p.  191.     Coq>u8  tripedale,  supenie  sub  spadicenin,  inferno  griseiim;  cirri 
in  mandibula  inferiore,  quorum  medius  longitudiue  duos  alios  vincit.** 

The  '^Mathemeg  or  Land  Cod''  of  Pennant  is  said  by  Kichardsoo  to  be  a  cat-1 
and  it  may  ha^e  been  /.  nigricans^  bnt  the  descriptioo  is  wholly  insatBcient. 
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from  which  it  is  evident  that  the  Rpecies  intended  was  the  Catostomus 
hubalus  of  Kirtland — the  Bubalichthys  alius  of  this  work  (p.  116).  If 
this  identification  be  accepted  in  onr  nomenclature,  the  specific  name 
hubalus  should  take  the  place  of  altuSj  and  cyprinella  that  of  hubalus. 
If  Rafinesque's  sfiecies  be  considered  unidentifiable,  the  same  change 
should  be  made,  as  Kirtlaud's  use  of  the  name  htibalus  followed  next. 
As  Rafinesque's  J.  hubalus  was  the  type  of  his  IctiobuSy  in  strictness  the 
name  Bubalichthys  should  be  superseded  by  Ictiohus  as  a  subgeneric 
name,  while  the  group  heretofore  called  Ictiohus  would  be  calle4  8cle- 
rognathus  C.  &  V. 

In  this  view,  the  species  should  stand  as  follows: 

118.  I.  cyprinella  (C.  &  V.)  Ag.    (Sclerognathus. ) 

114.  I.  urns  (Ag.)  J.  &,  G.    (Ictiolms.) 

115.  I.babalos  Raf.    (leHohus.) 

1 16.  I.  carpio  (Raf.)  Nels.    (Carphdeg,) 

117.  I.  damalis*  (Grfl.)  J.  &  O.    (Carpiodea,) 
K  118*  I.  thompsonl  (Ag.)  Nels.    (Carpiodea.) 

1 19.  1.  bison  (Ag.)  NelB.    (Carpiodea,) 

120.  I.  cyprinns  (Le  S.)  J.  &  G.    (Carpiodea.) 

121.  I.  diflTormiS  (Cope)  Nels.     (Carpiodea.) 

Of  these  species,  117, 118, 119,  and  121  are  of  doubtful  validity. 

Page  126.  The  following  sx>ecies  of  Catostomus  may  be  added: 

180  (c).  €•  nebniifer  Garman. 

Brownish,  clouded  and  blotched  with  darker;  a  blackish  lateral 
shade;  belly  pale;  lower  half  of  preopercle  abruptly  silvery.  Body 
stout,  little  compressed.  Head  nearly  as  broad  as  eye;  eye  small, 
about  half  snout;  mouth  small;  lips  with  considerable  free  margin. 
Dorsal  inserted  midway  between  snout  and  caudal;  caudal  deeply 
notched;  anterior  rays  of  dorsal  longest.  Head  5;  depth  5.  D.  9; 
A.  8;  scales  14-99-14.  Nazas  River,  Coahuila.  {Oarman.)  Very  close 
to  C,  guzmaniensiSy  if  not  the  same. 

{Catoaiomua  nehuliferua  Garman,  Ball.  Mns.  Comp.  Zool.  viii,  89,  1881.) 


*  It  is  better  not  to  adopt  the  name  tumidua  for  any  species  of  Carpiodea,  as  the 
original  Carpiodea  tumidua  is  not  certainly  identified.  The  description  agrees  well 
with  yoang  specimens  of  /.  buhaluaf  a  species  lately  obtained  by  ns  in  Texas. 
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Page  145.  << Teeth  one-rowed  (Ohimdrogtomimm)^  belongs  aftw  \, 

not  tt. 

Page  148,  thirtieth  line,  instead  otAUmmuSy  read:  Bxchardsoxits, 

108. 

Page  156.  Eyborhynchus  Jluvipinnia  is  described  by  PrafSsssor  Cope  in 
Ball.  U.  S.  Nat  Mas.  xi,  36, 1881,  and  E.  ntgroUmiahu  and  Coeklo§ 
nathus  higuttatus^  on  page  37  of  the  same  iM^per. 

Page  157.  After  E.fluviai%Us  add: 

188  (h).  H.  pvnetifer  OanDAD. 

Brownish,  paler  below;  cheeks  silvery;  scales  pnnctolate;  a  black 
spot  at  base  of  caadal.  Body  little  compressed,  the  anterior  profile 
regalarly  carved.  Head  moderately  broad;  snoat  roonded,  Uttic 
longer  than  eye;  month  small;  maxillary  reaching  half  way  to  eye 
Yentrals  short,  not  reaching  vent,  inserted  a  little  in  advance  of  dorsal 
Pectorals  short,  reaching  little  more  than  half  waj  to  ventrals;  caadal 
deeply  notched.  Lateral  line  slightly  decnrved.  Head  4;  depth  4 
D.  8;  A.  8;  scales  5-40-3.  <<  Distmgaished  from  D.  eouehii  Grd.  by  th< 
size  of  the  scales  and  a  stouter  form."  Tributaries  of  Lago  del  Maeit^* 
Coahuila.    {Oarman.) 

^    (Hyhognathwt  (DUmda)  puncHfer  GarmaD,  Bull.  Mns.  Comp.  Zool.  viii,  89, 1881.) 

Page  176.  After  0.  bubalina  add: 

286  (h).  C.  rabrtpinna  (Garm.)  J.  ^b  G. 

Brownish  above,  sides  rosy  or  silvery;  cheeks  silvery;  a  browiiisl 
band  from  nape  to  pectorals;  lower  fins  salmon  color;  caadal  redduli 
dorsal  dark  brown.  Body  deep,  much  compressed,  the  back  arched 
Head  small;  snout  shorter  than  eye;  maxillary  not  reaching  eye-  Pe( 
torals  not  reaching  ventrals,  the  latter  to  anal;  caudal  deeply  forked 
Scales  much  deeper  than  long.  Head  4^;  depth  2§.  D.  8;  A.  11 
scales  7-38-^.  L.  3  inches.  Tributaries  of  Lago  del  Muerte,  Goahaih 
{Oarman.) 

(Cyprinella  rvbripinna  Garman,  Bull.  Mns.  Comp.  Zool.  viii,  91,  1881.) 

Page  206.  Bhiniehtkys  Ag.: 

Professor  Gkurman  gives  in  Science  Observer  (1881,  vol.  iii,  No.  8,  f 
57)  a  detailed  acooont  of  the  genus  Bhiniehthysj  in  which  15  specie 
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Tecognized.    These  are  distinguished  by  the  characters  given  in 
IToUowing  analytical  key: 


onth  ioferior,  snout  produced  beyond  it. 

First  dorsal  ray  midway  between  end  of  snout  nud  base  of  caudal. 

X.  Lateral  line  60-64 ;  1.  trans.  10  +  1-1-9 nasuhu. 

Lateral  line  70 cataracttb, 

•  First  dorsal  ray  midway  between  anterior  nostril  and  base  of  caudal. 

d.  Lat.  1.  75-80;  1.  trans.  10  +  1  4- 10 .* marmoratwt. 

dd.  Lat.  1.  70;  1.  trans.  10  +  1  +  10 Iuteu8, 

First  dorsal  ray  midway  between  front  of  tkioutli  and  banc  of  caudal. 

f.  Lat.  1.  70;  1.  trans.  11  +  1  +  10;  snout  narrow ocella. 

ee.  Lat.  1.80;  1.  trans.  12  +  1  +  12 dulcis. 

eee,  Lat.  1.70-72;  L  trans.  12  + 1  + 13 transmontanua. 

^&6d.  First  dorsal  midway  between  middle  of  eye  and  base  of  caudal. 

/.  L.  trans.  25 maxiUosus, 

Houtb  subinferior,  snout  not  produced. 

g.  First  dorsal  midway  between  noHtril  and  bu^i  of  caudal;  lat.  1.  80; 

1.  trans.  U-fl  +  lO badhm. 

gg.  First  dorsal  midway  from  eye. 

k,  Lat.  1.58-60;  1.  trans.  9  + 1  +  7 simuH. 

hh,  Lat.  1.  70;  1.  trans.  11  +  1  +  8 obtuaiut. 

hhh,  Lat.  1.63;  1.  trans.  12  + 1  +  9 atronasus, 

f.  Stout,  black  band  obsolete. lunatiuf. 

,  Mouth  anterior. 

k.  First  dorsal  midway  from  front  of  eye.  « 

I  Lat.  1.  69-76;  1.  trans.  11+1  +  10 meUagrifi. 

11,  Lat.  1.64;  1.  trans.  9  + 1  +  7 arenatua. 

Most  of  these  species  we  are  unable  to  recognize.  They  seem  to  us 
to  be  merely  local  varieties,  or  even  individual  variations,  of  the  two  or 
three  most  widely-distributed  types  in  this  genus. 

The  following  may  perhaps  be  inserted: 

Page  207.  After  B.  transmontanus  add: 

S16  (5).  B.  dulcis  (Grd.)  Jor.  <&  Copel. 

Beddish  brown,  clouded  with  darker;  lateral  band  very  faint;  a 
dark  caudal  spot.  Snout  bhmt,  projecting  beyond  mouth,  which  is 
Bmall  and  inferior.  Barbel  small,  sometimes  absent.  Yentrals  reach- 
ing vent.  Scales  small.  Head  4 J.  D.  9;  A.  8;  scales  12-80-12.  Platte 
Valley.    {Oarman.) 

{Argyrrua  dulcia  Grd.  Proc.  Acad.  Nat.  Sci.  Philn.  1856,  Sweetwater  River;  Gar- 
man,  Science  Observer,  1881,  59,  Cheyenne:  HhiHichthys  ocella  Garuian,  1.  c.  59,  from 
N.  E.  Wyoming  and  Montana,  has  the  snont  narrow,  the  barbel  conspicuous,  the 
scales  11-70-10:  Bhinlchthys  luteua  Garman,  Bull.  Mus.  Comp.  Zool.  1881,  87,  and 
Science  Observer,  1881,  59,  from  Ogden,  Utah,  has  the  snont  long,  more  than  twice 
eye,  the  barbel  small,  and  the  scales  10-7(^10:  Bkinichthga  marmoratua  Ag.;  0»^*^<^*« 
1.  o.  58,  from  Sault  8te.  Marie,  has  the  scales  10-7S-10,  and  is  possibly  distill 
B,  eatttraeta,) 
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Page  208.  After  Rhiniehfl^s  atranaaus  add: 
S18  (b).  WL  baOlas  Gannan. 

Brownish,  mottled ;  sides  and  belly  silvery.  Front  of  doiaal  midwa} 
between  nostril  and  eye.  Scales  14-80-10;  otherwise  as  in  £.  obiuiu 
Olinch  Biver.    (Garman.) ' 

((Jarmaii,  Soienoe  Obaeryer,  1881,  60.) 
SI  8  (o).  A*  sliiiiu  Gsnnan. 

Cloaded  brown;  a  dark  lateral  stripe,  bounded  above  by  a  sflrer; 
line.  Head  depressed  above  and  in  firont  of  eyes;  snoat  rather  broad 
thin,  little  projecting.  First '  dorsal  midway  between  eye  and  base  c 
caudal  Head  4^.  D.  9;  A.  8;  scales  9-60^7;  teeth  2,  4r-4,  2.  Cos 
huila^  Mexico.    {Oarman.) 

(Garman,  Soienoe  Obaerver,  1881,  61.) 

S18  (d).  B.  meieaffris  Ag. 

Similar  to  £.  obtususy  but  with  the  jaws  nearly  eqnaL  Head  broad 
narrowed  anteriorly;  lips  small;  teeth  2,  4-4^  2.  Head  3|.  D.  9;  A 
7;  scales  11-70-8.    Western  Illinois  and  Iowa. 

(Agawiz,  Am.  Jonrn.  Sd.  Arte,  1854, 357;  Garman,  BulL  Mm.  Comp.  ZooL  1881,  dt 
and  Science  Obeenrer,  1881,  &L) 

318  (e).  B.  arenatas  Garman. 

Similar  to  B.  ineleagris^  but  with  larger  scales,  and  the  teeth  1. 4-4, 1 
Head  4};  depth  5^,  D.  8;  A.  7;  scales  9-64-7.  Sand  Hill  Biver,  Miii 
iiesota.    {Oarman.) 

(Garman,  Bull.  Mus.  Comp.  Zool.  1881,  87,  and  Science  Observer,  1881,  62.) 

Page  236,  tenth  line,  ^ad:  "nearly  reaching  rentraU.^ 

Page  241.  The  specimens  described  in  the  text  as  SquaUus  atrariw 
are  the  yoang  of  the  species  described  on  page  240  as  Squaliua  rkomt 
leu8.  Siboma  atraria  Cope  is  also  identical  with  the  latter  speciiN 
Whether  Siboma  atraria  Grd.  is  the  same  is  very  doubtful.  The  folio? 
iug  are  the  characters  assigned  to  it,  and  may  be  substituted  for  Uio£ 
given  in  the  text: 

397.  S.  atrarlns  (Grd.)  J.  ^b  G. 

Blackish  above,  mottled  with  dark;  paler  below.  Body  somcwha 
elongate,  subfusiform;  caudal  peduncle  stout;  head  larger  than  iu  I 
gibbosus;  the  fins  lower;  profile  of  head  gently  sloping  forward,  th 
snout  subconicaL  Mouth  small,  the  maxillary  not  reaching  to  opp< 
site  eye.    Eye  small,  5^  in  head.    Dorsal  inserted  over  ventrala,  hmr 
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base  of  caudal  than  snout.  Head  nearly  4  (with  caudal).  D.  9;  A.  8; 
scales  11-7.  Teeth  1, 4-5, 2,  without  grinding  surface  properly  so  called. 
L.  7  inches.    From  a  spring  iu  Utah,  near  the  desert.    {Oirard.) 

(Sihania  atraria  Grd.  Proc.  Ac.  Nat.  Sci.  Phila.  1856,  208,  and  U.  S.  Pac.  R.  R.  Snrv. 
X,  297:  ISiboma  atraria  var.  longicep9  Cope  &  Yarrow,  Zool.  Wheeler's  £xpl.  W.  100th 
Mer.  v.  667,  1876,  from  Nevada ;  a  small  fish  with  the  scales  12-56-5,  the  head  4,  the 
depth  4^  iu  lenfi^h. ) 

Page  244.  Numerous  specimens  of  Phoximus  phlegethontis  from  Provo 
liiver  examined  by  us  are  full-grown  at  a  length  of  barely  2  inches;  the 
lateral  line  is  almost  wholly  wanting  in  all. 

Page  244.  If  the  generic  name  Leucos  be  considered  as  preoccupied, 
this  genus  should  stand  as — 

104.— MTLOLEUCUS  Cope. 

Page  262.  Instead  of  Megalops  thrissoides  read: 
486.  HI.  atlanticas  C.  &  V. 

And  erase  the  synonym  "  Clupea  thrissoides  Bloch  &  Schneider,  1801, 
424,"  inserring  instead  "  Megalops  attanticus  C.  &  V.  xix,  398." 

Clupea  thrissoides  Bloch  &  Schneider  is  based  on  Broussonet's  descrip- 
tion of  his  Clupea  cypHnoideSy  which  is  the  East  Indian  Megalops  c}fpri- 
noides  (Brouss.)  Bleek.  On  our  Gulf  coast,  Megalops  atlantums  reaches 
a  length  of  about  G  feet,  and  is  known  as  ^^  Grande  Ecaille." 

Page  265.  After  Clupea  sagax  add: 

441  (b).  €.  pseodohifipanica  (Poey)  Gthr.— Spanish  Sardine, 

Plain  bluish,  silvery  or  golden  below.  Body  slender,  little  com- 
pressed, the  belly  scarcely  carinated,  its  scutes  weak;  mouth  small,  the 
maxillary  extending  a  little  past  front  of  pupil,  2f  in  head;  lower  jaw 
and  tongue  with  a  few  feeble  teeth ;  cheekg  much  longer  than  deep,  the 
depth  below  eye  3  eye,  which  is  3 J  in  head ;  opercle  without  stiiie.  Gill- 
rakers  long,  very  slender,  30  to  40  below  angle.  Caudal  as  long  as  head; 
ventrals  below  middle  of  dorsal;  peritoneum  pale.  Head  4^;  depth  5J. 
D.  18;  A.  17 ;  Lat.  1.  about 45.  L.  6J  inches.  Cuba  U}  Pensacola,  Florida. 
Closely  allied  to  the  European  Sardine  ( Clupea  pilchardus  Walbaum), 
which  is  best  distinguishe<l  by  the  strongly  striate  opercle. 

{Sardinia  paeudohiepanica  Poey,  Memorias  Cuba,  ii,  311,  1860;  GUnther,  vii,  442.) 

Page  271.  After  Z>.  cepedianum  add: 
451.  D.  mexicanam  (Othr.)  J.  &  O. 

Silvery,  a  small  round  dark  spot  at  the  shoulder.  Maxillary  reaching 
froQt  of  eye;  jaws  even  in  front;  eye  as  long  as  snout,  four  in  head 
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iRBertiott  of  dorsal  Ad  median,  immediate);  behind  baae  of  vaitnte; 
the  filatueut  reaohiag  end  of  anal  fin.     Scales  large;  nine  scntefl  be 
hind  vectrals.    Head  3^;  depth  2J.     D.  14;  A.  26;  Lat.  L  40;  L.  tr.  13. 
Gnlf  of  Mexico;  north  to  Lonisiana.     (QuHther.) 
(Chaloeaaus  mrxieanu*  GUntber,  Tii,  40<J,  1860.) 

Page  273.  After  Stolephorus  ringens  add ; 
4S9  (i).  S.  nanns  (Ord.)  J.  &.  Q. 

Pale,  but  not  translucent ;  sides  with  a  broad  silvery  shade,  bat  with 
out  distinct  stripe.  Body  Blender^  moderately  compressed,  the  bdl] 
earinate  aud  faintly  serrate.  Head  compressed,  conic,  the  snout  rathei 
pointed,  bluntish  at  tip.  Maxillary  extending  beyond  root  of  mandiblt 
Eye  not  very  large.  Teeth  in  both  jaws.  Pectorals  and  vestrals  shotl 
Head  3J;  depth  5.  A.  22.  Sonthem  California;  abundant.  Tei] 
likely  the  young  of  8,  ringem,  from  which  it  seems  to  be  separated  h\ 
the  more  compressed  body.  Ihe  many  specimens  obtained  by  ns  a 
San  Diego  were  of  the  same  size,  and  schools  of  immature  anchoviet 
nniform  in  size,  are  rarely  seen.   ■ 

{EngraiilU  nanvt  Oiruxl,  U.  S.  Pac.  R.  R.  Sarv.  x,  334,  185tj.} 

Page  273.  After  Stolephoms  ktulcus,  which  is  probably  identical  wit) 
8.  brOKni,  read; 
434  (b).  S.  mitcbJUi  (C.  &  V.)  J.  &  is. 

Very  pale,  translucent,  the  silvery  lateral  stripe  very  narrow  and  no 
well  defined,  scarcely  wider  than  pupil;  snout  and  caudal  yellouisli 
with  iiiatiy  dark  points;  middle  liue  of  back  with  a  coiittuuous  t>tri)> 
formed  of  dark  points;  dark  points  alonj;  base  of  anal  and  bcbin<l  ii 
Body  rather  short  and  deep,  compressed,  belly  slightly  semited ;  snow 
tthort,  not  longer  than  i»upil ;  eye  very  large ;  maxillary  extending  Wyon 
root  of  mandible,  about  to  margin  of  opercle;  both  jaws  with  distim 
teeth;  cheeks  broadly  triangular.  Anal  long  aud  high,  its  Imso  :tj  i 
body ;  its  first  ray  nearly  under  middle  of  dorsal.  r«ct«nils  long,  1 J  i 
head.  Head  3J;  depth  4.  D.  14;  A.  2C;  Lat.  1.  about  37.  h.\li  imhir. 
Atlantic  coast;  abundant  from  Cape  Cod  to  Southern  Texas. 

(Eiigrautiii  mitchilH  Cuv .  &,  Val.  xxi,  50(u«tof  Giliithrr);  EagrauUi,  rillaUs  Ston- 
HUt.  Fisli.  Moiw.  ;I41,  pi.  xxvii,  f.  :l  (uol  C7u/kh  riltaia  Mittli.) ;  Jimluii  A'  <iil>T 
Prw.  U.S.  Xnt.  Mna.  1882:  tEiigrauhs  dttodnim  Toiie,  Traus.  ,\iu.  i'liili.s.  Sw.  Hi 
V&  (last  ray  of  iloreal  said  to  be  in  front  of  firnt  of  aual). 

On  page  27C,  after  Alepidoaaurtm  ferox,  add: 
438  {b).  A.  Rscnlapliis  Be.-kD. 
Closely  related  to  A.ferox,  difiering  chiedy  iu  the  much  shorter  pe< 
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torals  and  ventxals,  the  latter  of  7  rays,  the  former  of  12.  Gill  rakers 
23  (27  in  A.ferox).  Bye  5  m  head,  the  maxillary  extending  to  beyond 
it.  Head  6 ;  depth  11.  D.  39 ]  A.  16;  vertebrae  (as  in  A.  ferox)  50.  Una- 
lashka,  Alaska.    (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mas.  v,  1882.) 

Page  281.  After  Synodtis  lucioceps  add : 

464  (6).  S.  Intermedins  (Spix)  Foey.— Sand-diver, 

Grayish,  abruptly  paler  below;  back  and  sides  with  eight  dark  cross- 
bands,  broadest  at  lateral  line;  a  jet-black  blotch  on  upper  part  of 
shoulder- girdle,  hidden  by  opercle;  membrane  of  maxillary  black;  dor- 
sal and  pectorals  barred,  the  former  in  fine  pattern;  lower  fins  and  lower 
part  of  head  sulphur  yellow.  Body  rather  stout ;  head  blunt,  large, 
the  snout  broader  tlian  long,  about  equal  to  eye,  wliich  is  4^  in  head; 
frontal  bones  little  striate ;  interorbital  space  concave,  G  in  head ;  x)romi- 
nent  striaB  behind  eye;  jaws  snbequal;  maxillary  1§  in  head,  louger 
than  pectoral.  Scales  large,  4  to  6  rows  on  cheek;  3  series  between 
adipose  fin  and  lateral  line.  Dorsal  high,  as  high  as  long;  pe<;toral  2 
in  head;  ventral  1^.  Head  4;  depth  8.  D.  11;  A.  11;  scales  4-48-7. 
L.  15  inches.    West  Florida  to  Brazil. 

{Saurua  intermedius  SytiXj  Piso.  Brazil,  81 :  Saurus  intermedins  GUuther,  v,  396:  Saurus 
analis  Cuv.  &  Val.  xxii,  483;  Poey,  Syu.  Pise.  Cub.  414.) 

On  page  288,  twelfth  line,  read:  Mouth  generally  terminal. 

On  page  290,  all  the  text  between  the  description  of  Microstoma 
grmnlandicum  and  that  of  Mallotus^  on  page  291,  should  be  cancelled. 

On  page  300,  after  Coregonus  merki^  add : 

498  (6)  €•  lanrettee  Bean. 

"The  height  of  the  body  is  greater  than  the  length  of  the  head  and 
equals  one-fourth  of  the  total  length  without  the  caudal;  the  distance 
of  the  na]>e  from  the  front  margin  of  the  jaw  is  contained  2}  times  in 
its  distance  from  the  beginning  of  the  dorsal.  The  diameter  of  the  eye 
equals  the  length  of  the  snout,  and  is  about  oue-fiith  that  of  the  head. 
Maxillary  reaching  nearly  to  the  middle  of  the  eye,  its  length  contained 
3i  times  in  that  of  the  head;  the  suppleuiental  bone  about  half  as  long 
as  the  maxilla,  and  its  greatest  width  equals  one-thinl  of  its  length. 
The  length  of  the  mandible  eqnals  three-sevenths  of  that  of  the  head, 
reaching  to  the  hind  margin  of  the  orbit.  The  appendage  of  the  ven- 
tral fin  is  less  than  half  as  long  as  the  fin  and  nearly  equal  in  length  to 
the  7  scales  immediately  over  it."    Eye  5  in  head.    Scales  much  smaller 
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than  usual  in  C.  artedi.    D.  12;  A.  11;  V.  12;  P.  16;  Lat.  L^to 
Northom  Alaska;  Yukon  River  to  Point  Barrovr.     (Bean.) 

(Bean,  Proc.  U.  S.  Nat.  Mus.  iv,  1881,  156.) 

Page  30G.  Instead  of  Onoorhynchus  chouicha  read: 

409.  O.  tchawytcha  (Walb.)  J.  &  G. 

Tlie  barbarous  appearance  of  this  name  scarcely  warraots  so  gres 
change  in  its  orthography. 

l\ige  320.  No.  515,  Salvelinus  hoodi%  should  be  erased.  The  sp 
mens  in  the  British  Museum,  described  by  Dr.  Glinther  as  Salmo  k 
(vi,  150),  belong  to  Salvelinus  namaycmh.  The  remaining  tyi>es  of  B 
ardson's  original  description  belong  to  Salvelinus  fontituilis. 

Page  325.  After  Chologaster  aga^sizi  add: 
5^3  (b).  €.  papililfer  Forbes. 

The  specimen  from  Southern  Illinois,  described  in  the  text  from 
M8S.  of  Professor  Forbes,  proves  to  be  distinct  frt>m  C  agassizL  8ev 
other  specimens  have  been  since  obtained.  It  is  further  distiugoiij 
from  the  other  members  of  the  genus  by  the  presence  of  tactile  jiapill 
ridges,  as  in  A  mblyopsis  and  Typhi ichthys.  The  character  of  *'*•  no  ]m 
lary  ridges'',  assigned  in  the  text  to  Chologcuster^  should  therefore 


{Cholognsitr  pap%lUferu9  Forbt^s,  Amer.  Nat.  Jan.  1882,  1.) 

Page  321).  Cyprinodon  gibhosus  appears  to  be  identical  with  C.  ra 
gains^  dittVring  possibly  in  slightly  greater  size  and  deeper  eolorat 
.^  the  ante-dorsal  region  l>eiiig,  in  the  males,  of  an  intense  sttH*l-bIiie ; 

:  the  li>wer  jmrts  largely  salmon-red.     Head  3|  to  3|;  depth  2  to  1*2- 

t!  11:  A.  10:  scales  2(;-13. 

For  Cyprinodon  gibhosua  (B.  &  G.)  substitute — 

\  526.  C.  boviiitis  B.  &  G.     '^ 

A  tloubttul  sjHX'ies,  differing  from  i\  rariegdtu*  in  having  the  hp:i 
in  length,  the  eye  4  in  head,  the  ventnds  under  anterior  xu.ugin  i»t  i 
Sill,  and  the  tin-rays  1>.  0,  A.  S.     I^eon's  Spring.  Texa^i. 

vl*.  <V  G.  I"nv.  Aoad.  Nat.  Sci.  Phil*.  l?:i:t,  ;Jr'A  eu. ' 


S:I6  v^\  C.  exlnivsi  Gnl. 
l>itVers  fii»ni  C,  tariegntHS  in  having  the'he;ui  oj  in  length,  the  ev 
ji  M  in  head:  1>.  12,  A.  12.     Coloration  pale,  thi  male  hugely  golden.     L 

:  3  inches.    Chihuahua  River. 

(UinmU  I'roc.  Aca<L  Xat.  Set.  PtiOa.  ld»r  la<^) 
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Page  333.  Fundulua  HtmUi^  is  very  abundant  everywhere  on  th 
coast  and  north  to  South  Carolina. 

Page  333.  Instead  of  Fmidulus  zebra  read: 
586.  F*  zebrinus  J.  «&  G.  uom.  sp.  no  v. 
The  name  ''zebra^^  is  preoccupied  in  this  genus. 

Page  335.  Omit  fi*oiu  the  synonymy  of  FutmIuIus  ddiniaj  Adinia 
fusidata  Grd.  which  is  a  very  difiereut  B]}ecies  =Fundulti8  xenicus  J 


Page  336.  After  F.  nigrofasciatus  add: 


^49  (6).  F.  oceUarls  J.  <&  G. 

i  dark  olive,  golden  below;  sides  with  13  to  15  dark  cross-1 
uearly  parallel,  the  anterior  narrower  than  the  interspaces;  sid< 
teriorly  finely  speckled,  with  small  pearly  spots  on  both  bands  a 
terspaces;  dorsal  and  anal  margined  with  orange;  both  fins  with 
and  pearly  spots.  9  dark  olive;  sides  dusted  with  dark  points;  i 
of  sides  with  about  13  very  narrow  dark  half  bars;  dorsal  w 
ocellated  black  spot  posteriorly.  Head  small  and  slender,  the 
8hort.  Body  rather  slender.  Eye  4  in  head,  1|  in  interorbital 
Teeth  small,  the  outer  series  somewhat  enlarged.  Dorsal  hi 
males  reaching  base  of  caudal,  in  females  much  lower;  anal  in 
under  second  ray  of  dorsal.  Oviduct  not  adnate  to  its  first  my. 
34;  depth  4.  D.  11;  A.  10;  V.  6;  P.  13;  scales  35-15.  L.  3  i 
Pensacola  Bay,  Florida. 

.  (Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1862.) 

Page  336.  After  Fundulua  heteroclitus  add: 

543  (6).  F.  srandis  B.  &  6. 

Very  closely  related  to  F.  heteroclitus^  but  differing  constantly 
much  lower  fins,  the  longest  rays  of  the  dorsal  even  in  the  ma 
more  than  half  head,  of  anal  1|  in  head;  eye  4  to  4^  in  head,  si 
more  than  half  interorbital  space.  Head  3  to  3^;  depth  3f  to  3 
11;  A.  10  or  11;  scales  35  to  3S-15.  L.  3  to  G  inches.  Gulf  coai 
placing  F.  heteroclitus. 

(B.  &  G.  Proc.  Acad.  Nat  8ci.  Phila.  1853,  389,  etc. :  Fundulus  fioridensU  Gn 
Acad.  Nat.  Sci.  Phila.  1859,  157.)  ' 

Page  337.  After  Fundulus  steUifer  add : 

XX.  Body  short  and  deep,  strongly  compressed ;  gill-membranes  restricted  a 
legioii  below  npper  edge  of  pectoral.    {^Adinia  Grd.) 


I 
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54ff  (6).  F.  xeaicvs  J.  A  O. 

^  dark  green;  sides  with  10  to  14  luurrow,  peaily  bttndiy  di^tlj  < 
lique,  and  mostly  narrower  than  the  interspaces;  a  dilAiae  dusky  bk« 
below  and  behind  eye;  lower  jaw  orange;  belly  yellow;  dofsal  sod  a 
blackish,  with  many  ronnd^  pale-bine  spots,  besides  orange  spots  a 
base  of  fin ;  candal  barred,  with  some  pale  spots;  ventmls  dnskyi  tipi 
with  yellow.  9  greenish,  with  a  fiiint  dark  lateral  shade  and  som^i 
cross-bands;  lower  fins  largely  yellow;  npper  mostly  dusky.  R 
very  deep,  mnch  compressed,  much  as  in  Ojfprinodom;  the  caodal 
duncle  very  deep ;  the  head  depressed,  rapidly  tapering  to  a  sharp,  c 
ical  snont ;  the  anterior  profile  somewhat  concare.  Females  and  y « 
with  the  back  less  elevatedl  Teeth  very  smaU,  in  a  villiform  band,  th 
of  the  oater  series  wide-set  and  considerably  larger.  Eye  large,  I 
head,  1^  in  interorbital  space;  opercle  adnate  to  shoolder-girdle  sb 
base  of  pectoral  (as  in  Cgprimodan  and  JardanuUa).  Dorsal  insertd 
advance  of  anal,  its  origin  midwiiy  between  candal  and  middle  of  < 
die  longest  rays  in  males  reaching  base  of  caodal,  If  in  head;  a 
lower;  ventrals  1^  in  head.  Intestinal  canal  as  long  aa  body,  fi 
3;  depth  2  (2f  to  2|  in  9).  D.  9  or  10;  A.  11  or  12;  Y.  6;  P.  14;  B 
scides  25-10.  L.  2  inches.  Onlf  coast.  West  Florida  to  Texas;  loe 
very  abundant  in  shallow  lagoons. 

{Adimta  multifagciata  Girard,  Proc.  Aca<1.  Nat.  8ci.  Phila.  1859,  117:  Jordan  & 
belt,  Proc.  U.  S.  Nat.  Mus.  1802,  not  Hfdrargyra  mmUi/mteiata  Le  Sueur,  nor  Fmb^ 
adiHia  Jor.  &  Gilb.) 

Page  340.  Zygonectes  atrilatus  shoald  probably  be  suppressed. 
api>ear8  to  be  based  on  females  of  Oambuna  patmelis. 

Page  340.  Instead  of  Zg^oneetes  meJanapi  read: 

S9^.  Z.  inunu  J.  A  G. 

The  known  specimens  of  this  species  are  from  Cache  River,  in  Soi 
em  Illinois.    For  the  synonymy  in  the  text  substitute — 

{Zjfyomrcteg  meUmopt  Jordmn,  BalL  lUinois  Lab.  Nat.  Hist.  ii,5Q!,  1878 (not  HapUa 
maamopB  Cope):  Jor.  &  Gilb.  Proe.  U.  8.  Nat.  Mns.  Ic^i:  HmplochilmM  wtOmmmpt  < 
and  Z.  melamop*  Hay  are  apparently  Gmmhmma  pmtrmelu.) 

Page  341.  Zygonecte$  hrackypterus  is  described  by  Professor  Cop 
Bull.  U.  S.  Nat.  Mus.  xx,  34,  ISSO. 

Page  341.  After  ZggomedeB  dupor  add: 


OU 
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stiipes  following  the  rows  of  scales,  the  stripes  a  little  narrower  than 
the  interspaces;  a  large  blackish  blotch  below  eye;  fins  nearly  plain, 
the  upper  somewhat  dusky;  young  with  faint  dark  bars.  Body  com- 
paratively long  and  slender,  little  compressed.  Caudal  peduncle  long, 
rather  slender.  Head  long,  broad  and  depressed  above.  Eye  large, 
about  equal  to  snout,  %  interorbital  width,  3|  in  head.  Lower  jaw 
heavy.  Teeth  small,  the  outer  scarcely  enlarged.  Fins  all  small. 
Head  3g;  depth  6.    D.  8;  A.  9;  scales  40-10.    Indian  River,  Florida. 

(Goode  &  Bean,  Proc.  U.  8.  Nat.  Mas.  v,  1882.) 

Page  343.  Lucania  venusta  is  generally  common  along  the  Gulf  coast. 
Color  nearly  plain  light  olive,  the  males  with  the  dorsal  and  caudal 
bright  yellow,  the  anal  orange,  each  of  these  fins  margined  with  black; 
dorsal  with  black  spot  at  base  in  front,  ocellated  with  yellow.  D.  11 6r 
12;  A.  9  or  10;  scales  26-8. 

Page  343.  To  the  description  of  Lucania parva  add: 

Plain  olive,  edges  of  scales  darker;  front  of  dorsal  with  a  dusky  spot. 
Body  comparatively  deep,  the  back  somewhat  'Arched.  Dorsal  high ; 
anal  small.  Head  3^;  depth  3^.  D.  11;  A.  8;  scales  26-8.  L.  1^ 
inches.    Connecticut  to  Florida  {Bean). 

Page  345.  No.  662  may  be  redescribed  ivs  follows: 
569.  G.  patmells  (B.  &  G.)  Grd. 

Light  olive,  each  scale  edged  with  darker;  a  very  narrow  dark  streak 
along  sides;  top  of  head  dusky;  an  obscure  bluish -black  bar  below 
eye;  a  black  blotch  on  each  side  of  belly,  caused  by  the  black  perito- 
neum showing  through  the  skin;  fins  dusky;  the  caudal  sometimes 
dotted.  Body  rather  slender.  Head  small,  very  broad  and  much  de- 
pressed; teeth  in  broad  villiform  bands;  eye  small.  If  in  interorbital 
width,  3^  to  3^  in  head.  Intestinal  canal  as  long  as  body.  Dorsal 
small,  far  back;  distance  from  its  insertion  to  caudal  half  that  to  snout; 
anal  larger  and  higher  than  dorsal.  Head  4 ;  depth  3  to  4.  D.  7 ;  A. 
8  or  9;  scales  30-10.  L.  1^  inches.  Marshes  and  lagoons  of  the  South 
Atlantic  and  Gulf  coasts,  Delaware  to  Mexico,  mostly  in  brackish  or 
firerii  water;  excessively  common  in  Louisiana.  Eastern  specimens 
{ymi.  holbroohi;  Maryland  to  Florida)  have  usually  the  eye  larger,  about 

iMUrd  leDgdi  of  head,  1^  in  interorbital  width;  head  3^  in  length. 
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The  young  are  prodaoed  in  early  sammer,  when  aboat  one-tfaiid  of 
inch  long.* 

(Hetermmdria  patnum  B.  &  G.  Ptoo.  Aesd.  Kftt  Sot  Philiu  1668»  300;  Gid.  V 
MttL.  Bound,  ^ory.  lehth.  72:  Omi^uHa  qMoioM,  graeUU  Grd.  Proo.  Aead.  Nat. 
PhUa.  1859, 191 :  Heferamdria  Oifinis  B.  A  Q.  1. c  390:  0am^u9im  kmrnMa  and «#iii*a 
vi,  336,  336:  Hetenmiria hMrooH  Agaa^z  M8S.;  Qiiaid,  Pioo.  Acad.  Vat.  8d.  PI 
1860,  61;  Gfinther,  yI,  334:  HaploeMma  meUmept  Cope,  Froo.  Amer.  Phil.  Soe.  PI 
1870,  467:  Zggtmeeim  airilaiui  Jor.  &,  Brayt.  Boll.  U.  S.  Nat.  Hoa.  zii,  84, 1878.) 

Pages  345, 340.  OambuHa  humUiB  and  Oandm^ia  affimia  may  be  a 
pressed  as  identical  witii  O.  pairueUs. 

ft 

Page  346.  After  Oumbusia  nobilis  add: 
M6  (h).  O.  MNlUa  Gcd. 

Brown,  sides  with  dark  erpecks ;  vertical  fins  speckled.  Yentials  i 
small,  not  reaching  vent;  smal  rather  large.  -  Head  5  in  total  taoi 
D.  9;  A.  10.    L.  2jt  inched.    Chihuahna  Biver. 

(Gixmid,  Proe.  Aoad.  Nat.  Sol.  Phiia.  ISoO,  181.) 

Page  347.  Under  MiMieneHa  latipinna  read: 
<<Eye  greater  tiian  snont,  2  in  head,  1}  to  2  in  interorbital  wid 
^Candal-membrane  dark  orange,  with  black  dots.''    <^D.  14  or  15; 

a» 

Page  347.  After  Mollienesia  latipinna  add: 
aeY  (h),  IS.  Umeolata  (Grd.)  J.  &  G. 

Color  of  if.  latipinnaj  the  sides  with  five  dark  half-bars.     Eye  so 
:ii  to  3^  in  head.    Dorsal  fin  rather  small,  its  rays  13  (rarely  U 
number;  otherwise  essentially  as  in  M.  latipinna^  of  which  it  may 
variety.    Marshes  and  lagoons  of  Louisiana  and  Texas. 

(Arolia  fiiMo/ato  Grd.  U.  8.  Mez.  Bound.  Siirv.  Ichth.  ia59, 70:  Limia  pctcUoidm 
Le.70.) 

Page  352.  Instead  of  Esox  salmoneus  read: 
994.  fi«  wmlbrosva  Kirt. 

E»ox  rittatus  and  E.  salmonem  appear,  from  Rafinesqoe's  mi 
Botes,  to  have  been  mythical. 

35Ki  Instead  of  Muracna  melanotinj  wludi  is  not  yet  know 
waters,  snbstitate : 

Goode  A.  Bean  5ISS. 

Stent,  somewhat  compresseil.    Teeth  of  upper 


'  OupHmodcntB,  only  thoeo  which  have  the  anal  fin  in  the 
^Tipaxoos.  '  The  others  (Cffprinodon,  Fkmdmltm^  Z§fm 
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in  two  series,  the  outer  series  of  a  few  short,  fixed  teeth ;  the  inner 
series  of  about  10  long,  compressed  teeth,  a  few  of  which  are  depress!- 
ble,  all  more  or  less  directed  backward ;  those  ot  the  middle  of  the  jaw 
somewhat  larger  than  those  in  front.  Vomer  with  1  or  2  depressible 
canines.  Teeth  of  lower  jaw  similar  to  those  of  upper ;  the  large  teeth 
rather  shorter  and  broader;  teeth  a]l  entire;  mouth  not  closing  com- 
pletely. The  tubes  of  anterior  and  posterior  nostrils  about  equal, 
slightly  shorter  than  eye.  Cleft  of  the  month  2f  times  in  length  of 
bead;  eye  over  middle  of  cleft,  1§  in  snout.  Snout  6  in  head.  Head 
2}  in  trunk.'  Tail  very  little  longer  than  rest  of  body.  Dorsal  mod- 
erate, beginning  over  the  middle  of  head.  Gill-opening  small,  about 
as  broad  as  eye.  Color  light  brown,  regularly  reticulated  with  black- 
ish, the  reticulations  inclosing  hexagonal  or  roundish  spots  of  the 
g^und  color,  irregular  in  size,  longer  than  the  eye.  Entire  fish  fur- 
ther covered  thickly  with  small  whitish  spote,  smaller  than  the  pupil; 
these  spots  smallest  and  most  numerous  anteriorly,  nearly  obsolete  on 
the  belly,  and  present  on  the  inside  of  the  mouth.  Gill-ox)ening  sur- 
rounded by  a  small  blackish  blotch  not  twice  as  broad  as  eye.  Angle 
)f  the  mouth  black ;  dorsal  with  about  5  longitudinal  blackish  lines, 
nrhich  are  obsolete  posteriorly.  Anal  with  a  blackish  longitudinal 
itripe.    Charleston,  South  Carolina. 

(Goode  «fe  Bearf,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  357.  After  Murcena  ocellata  add: 

S80  (h),  m.  afra  (Blocb)  Gthr. 

Greenish  black;  fins  with  dark  lines  and  without  pale  edge.  Teeth 
uniserial  in  old  examples,  the  vomerine  teeth  being  sometimes  biserial ; 
mandible  with  about  20  teeth  on  each  side,  the  four  anterior  much  Ion- 
iser than  the  others,  and,  like  the  canines,  rather  elongate. '  Anterior 
nasal  tubes  half  as  long  as  eye.  Gill-opening  nearly  as  wide  as  eye. 
Snout  narrow,  produced,  pointed;  eye  moderate,  half  length  of  snout, 
somewhat  nearer  angle  of  mouth  than  end  of  snout.  Cleft  of  the 
mouth  wide,  two-fifths  length  of  head.  Tail  longer  than  body.  Uead 
2^  in  trunk.  Dorsal  not  elevated.  {Ounther,)  Tropical  parts  of  the 
Atlantic;  north  to  Florida. 

(f  Gymnothorax  afer  Bloch,  Anal.  Fische.  ix,  85 :  Murcena  afra  GUntber,  viii,  1!;^), 
in  part.) 

980  (c).  IVI.  morinura  C°^>  Moray, 
Everywhere  with  innumerable,  confluent,  irregular,  brownish  black 
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spots  separated  by  a  fine  network  of  the  white  groond  color;  each  pc 
of  the  lower  jaw  in  a  round  white  spot;  fins  withoat  white  margin; 
yonng  examples  the  black  6pots  are  larger  and  fewer  in  number  than 
adalts.  Teeth  uniserial;  canines  large;  jaws  not  shutting  complete 
mandible  with  23  to  28  teeth  on  each  side,  of  which  the  3  anterior  ; 
canines,  the  third  being  separated  from  the  preceding  by  an  intersp^ 
Length  of  anterior  nasal  tubes  less  than  vertical  diameter  of  the  € 
Snout  i>roduced,  narrow.  Eye  moderate,  f  length  of  snont,  a  lii 
nearer  angle  of  moiith  than  tip  of  the  snout.  Cleft  of  mouth  y 
wide,  f  length  of  head.  Oill-opening  a  little  wider  than  eye.  Tail 
long  as,  or  somewhat  longer  than,  body.  Length  of  head  half,  o 
little  less  than  half,  that  of  trunk.  {Ounther.)  Tropical  parts  of 
Atlantic,  north  to  Southern  Florida. 

(Cuvier,  R^gne  Anim. ;  GUotber,  viii,  120.) 

Page  358.  Before  Ccecula  insert: 

168  (&).— liETHARCHUS  Goode  A  Bean  MSS. 
(Goode  &.  Bean,  Proc.  U.  8.  Nat.  Mus.  1882:  type  Letharchua  velifer  Goode  &  Bean 

This  genus  differs  from  Ccecula  (Sphagebranchus)  in  the  total  absei 
%  of  the  anal  fin.    The  dorsal  is  high  and  begins  on  the  head;  gillop 

!  ings  subinierior,  nearly  lougitudinal ;   pectoral  wanting.     (ArjOofia'., 

^  ,  forget;  a/?;^oT,  anal.) 

)  5§0  (b).  L..  velifer  Goodo  &.  Bean  MSS. 

^  Body  rather  robust,  somewhat  compressed,  its  greatest  depth  a  lit 

t  more  than  |  the  length  of  head.     Head  large,  abruptly  tapering  an 

I  riorly;  snout  very  slender  and  pointed,  projecting  considerably  beyc 

;  the  lower  jaw,  its  length  -^  head,  and  nearly  twice  the  very  small  e; 

\  nasal  tubes  rudimentary;  anterior  nostril  under  tip  of  snont;  cleft 

ii  mouth,  from  tip  of  snout,  4  in  head ;  eye  nearer  tip  of  snout  than  an 

J  of  mouth;  lower  jaw  short  and  weak ;  tongue  short,  free  in  front;  ta 

i  small,  pointed,  subequal,  in  narrow  bands  on  jaws  and  vomer;  head 

■•  in  trunk;   head  and  trunk  14  times  length  of  tail.     Dorsal  unusua 

I  l^igbj  its  height  at  nape  equalling  cleft  of  mouth;  its  insertioi^at  fi 

*  third  of  head.     End  of  tail  shaq).    Anal  flu  wanting.     No  trace  of  p 

'^/im  torals.     Gill-openings  large,  subinferior,  oblique,  convergent  anterior 

^  ■  their  length  more  than  three  times  breailth  of  isthmus,  and  equal 

i  ;9  lower  jaw.    Lateral  line  very  distinct,  extending  forward  in  a  curve 

^  -™  below  front  of  dorsal.     Four  conspicuous  pores  on  each  side  of  Ioij 

jaw,  3  behind  each  eye,  3  at  the  nape  in  front  of  dorsal,  1  on  top  of  t 


^1 
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head,  and  4  on  eaeh  side  of  apper  part  of  snoat,  besides  a  few  smaller 
ones  aboat  the  lips.  Dark  brown,  slightly  mottled  with  darker,  not 
paler  below;  head  paler  than  body;  dorsal  fin  pale,  with  a  broad  black- 
ish margin.    West  coast  of  Florida. 

(Qoode  &,  Bean,  Proc.  U.  8.  Nat.  Mns.  1882.) 

Page  358.  After  Oceoula  souticaris  add : 
581  (6).  C.  teres  (Goode  &,  Bean)  J.  &,  G. 

Body  terete,  moderately  elongate,  about  f  length  of  head.  Snoat 
short,  moderately  pointed,  projecting  somewhat  beyond  lower  jaw,  its 
length  6J  in  head,  2J  times  the  very  small  eye.  Tube  of  anterior  nos- 
tril shorter  than  eye.  Cleft  of  mouth  4  in  head ;  front  of  eye  behind  mid- 
dle of  cleft.  Lower  jaw  rather  short  and  weak ;  tongue  not  free  in  front. 
Head  8|  times  in  trunk.  Trunk  and  tail  equal  in  length.  Dorsal  (as 
in  C.  scuticaris)  beginning  in  front  of  middle  of  head,*  Distance  from 
tip  of  snout  to  front  of  dorsal  2f  head.  Dorsal  of  moderate  height, 
its  longest  ray  nearly  equal  to  snout.  End  of  tail  acute.  Anal  well  de- 
velope<l,  lower  than  dorsal.  Pectorals  minute,  pointed,  usually  shorter 
than  eye.  Gill-openings  vertical  (as  in  C.  scuticaris),  the  length  of  one 
slit  slightly  more  than  breadth  of  isthmus;  about  equal  to  length  of 
snout.  Lateral  line  distinct,  the  pores  well  separated.  Head  without 
conspicuous  pores.  Uniform  clear  brown,  paler  below,  whitish  on  the 
head;  fins  all  pale.    West  Florida. 

(Sphagebranchus  Urea  Goode  &  Bean,  Proc.  U.  8.  Nat.  Mos.  1882.) 

Page  359.  ISo.  582  may  perhaps  stand  as — 
589.  O.  mordax  (Poey)  J.  A  G. 

The  identity  of  the  species  found  on  our  coast  with  Maorodonophis 
mordax  Poey  is  certain,  but  the  ^^  Crotalopsia  punctifer^  of  EAup  is 
somewhat  questionable.    The  small  vomerine  teeth  are  in  two  series. 

On  page  359,  substitute  for  the  description  of  583,  Ophichthys  triseri- 
alis: 

Light  olive  brown;  a  dorsal  series  of  large  round  black  spots,  be- 
sides two  alternating  lateral  series;  head  with  small  spots  above  and 
below,  those  below  elongate;  dorsal  and  anal  narrowly  edged  with 
black;  pectorals  with  a  few  spots.  Skin  of  head  with  longitudinal 
wrinkles.  Length  of  head  a  little  more  than  one-third  its  distance 
fh>m  vent.     Head  subconical,  the  snout  rather  long   and  pointed. 

*  Subgenus  dUUcheiya  Kaup,  Apodes,  1856,  28:  type  Callechelyi  gwickenoH  Kaup. 
(HoXoi,  fair;  hyx^X^^t  ^^O 

Bull.  Nat  Mus.  No.  16 67 
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Month  large,  the  gape  2}  in  head.  Eye  moderate,  2  in  snont,  a  litt 
behind  the  middle  of  the  gape.  Teeth  pointed,  fixed,  those  in  jai 
biserial,  those  on  vomer  in  one  series.  Pectoral  3^  in  head;  dorsal  I 
ginning  well  in  firont  of  its  tip.  Tail  a  little  longer  than  body.  Pad 
(and  Atlantic!)  coast  of  Tropical  America;  abundant  sonthward;  noi 
to  Southern  California  {Jide  Cooper). 

{MurcPHopsis  triserialia  Eaap,  Apodes,  1856, 12:  Herpetoichthys  oalUsowut  Abbott,  Pi 
Acad.  Nat.  Sci.  Phila.  1860,475:  Ophisurus  oalifamienHa  Garrett  Pnw.  OaL  Acad.  V 
6ci.  ill,  66;  Giinther,  viii,  58.) 

Page  359.  After  Ophichthys  triserialis  add : 

583  (b).  O.  maemms  Poey. 

Uniform  light  olive,  the  back  closely  punctate,  but  not  dark;  fins 
pale,  the  dorsal  and  pectoral  without  dark  shades.  Body  not  vc 
slender.  Head  pointed,  the  upper  jaw  projecting.  Eye  large,  dk 
than  half  snout,  placed  above  middle  of  gai>e.  Oape  2§  in  hei 
Teeth  subequal,  short,  slender,  and  sharp,  more  or  less  directed  1mm 
wards;  all  of  them  biserial;  no  canines.  Kasal  tubes  short,  inconsp 
nous.  Tail  twice  length  of  rest  of  body.  Head  slightly  more  th 
half  trunk,  nearly  9  in  total.  Pectorals  long,  2^  in  head;  dorsal  beg 
ning  opposite  anterior  third  of  pectoral;  distance  from  snout  to  fira 

A 

•  of  dorsal  2^  in  distance  to  vent.    Gill-openings  small,  rather  near 

gather.     L.  15  inches.     Cuba  to  Texas.     Closely  allied  to  0.  jxrri 

^     _  (Rich.),  with  which  it  is  identified  by  Dr.  Giinther;  but  that  spec: 

has  very  long  nasal  tubes. 

(Pocy,  Repert.  Fis.  Nat.  Cuba^  ii,  256:  Oxjfodontichthjfs  macrurwi  Poey,  Anal.  S 
^t  Hist.  Nat.  Esp.  1880,  254;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,260.) 

*  •*■  ^^F 

583  (c).  O.  chrysops  Poey. 

Light  olive-green;  vertical  fins  edged  with  black;   tip  of  pecto 
.  broadly  dusky.    Teeth  all  biserial,  none  of  them  very  large  or  canii 
like.     Head  conical,  the  snout  short  but  rather  sharp.     Month  rati 
large,  its  gape  about  2|  in  head;  jaws  and  top  of  head  with  numero 
dark-colored  pores.     Dorsal  beginning  a  little  before  tip  of  pector 
»■  ^"J^M  Lateral  line  of  rather  coarse  pores.     Length  of  head  and  body  abc 

2\  times  in  total  length.  West  Florida  to  Havana,  in  rather  de 
water.  The  reproductive  apparatus  in  this  species  in  both  sexes  i 
sembles  that  of  ordinary  fishes,  the  ovaries  in  the  female  being  ve 
large,  with  the  eggs  exceedingly  numerous. 

(f  OphisuruB  gomeHi  Castelnau,  ADim.  Am^r.  Sad.  Poiss.  1855, 84,  Rio  Janeiro :  T  Opki 
ihya  gameaii  Giinther,  viii,  60:  Opkisurua  ckry9op§  Poey,  Mem.  Cuba,  ii,  3S1;  Pm 
Syn.  Pise.  Cab.  1868,  425:  OxyodanHchthya  okryaopa  Poey,  Anal.  8oc.  Hiat.  Nat  Bi 
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Page  359.  After  Ophichthys  oceUatus  add : 

lYO  (b).'  -PISODOIVTOPHIS  Kanp. 
{Piaoodonophia  Kaap,  Apode6«  1856, 15:  type  Ophiavrua  cancrivarua  Rich.) 

Teeth  all,  or  nearly  all,  more  or  less  roanded  or.  graualar.  Other- 
wise essentially  as  in  Ophichthys.    (;r!/rov,  pea;  ddol'Ty  tooth;  d^ec,  snake.) 

584  (h).  P,  Ionics  (Poey)  Goode  Sd  Bean. 

Body  extremely  elongate,  it^  greatest  depth  little  more  than  ^  length 
of  head.  Snout  rather  pointed,  its  length  5}  in  head  and  twice  diam- 
eter of  eye.  Tubes  of  anterior  nostril  nearly  as  lojig  as  eye.  Cleft  of 
mouth  3  in  head ;  the  front  of  eye  slightly  behind  its  middle.  Teeth 
all  blunt  and  rounded,  biserial;  those  of  the  front  of  jaws  considerably 
larger  than  the  rest.  Head  4  in  trunk.  Head  and  trunk  If  in  tail. 
Dorsal  beginning  at  nape,  at  a  point  slightly  nearer  base  of  pectoral 
than  eye,  the  fin  of  moderate  height,  higher  than  the  anal;  end  of  tail 
sharp.  Pectorals  extremely  small,  rounded,  broader  than  long,  the 
breadth  of  their  bases  equal  to  depth  of  gill-opening.  Ground  color 
dark  brown,  pale  below;  each  side  with  2  series  of  round,  whitish 
blotches,  about  40  spots  in  each  series;  spots  somewhat  largest  and 
most  distinct  anteriorly,  where  their  diameter  is  nearly  equal  to  length 
of  snout.  Head  with  irregular  round  whitish  spots  on  each  side. 
Dorsal  brownish,  margined  with  dusky;  other  fins  pale.  Florida  to 
Ouba. 

(T  Murcana  acunUnaia  Gronow,  Syst.  Ichth.  Ed.  Gray,  1854,  21 :  Ophiaurua  lon^m 
Peey,  Rtsp.  F'm,  Nat.  Coba,  1868,  254:  Ophiohtkya  acuminatma  Giinther,  viii,  83.) 

Page  360.  After  Myrichthys  tigrinus  insert: 

171  (6).— MTROPHIS  Ltttken. 
(Ltttken,  Vid.  Med.  Natarh.  Foren.  KJdbenli.  1851, 1:  type  MyropMa  punolatua  LUtk.) 

.  Body  elongate,  subcylindrical,  scaleless.  Vertical  fins  low,  meeting 
around  the  tail,  the  dorsal  beginning  far  behind  the  pectoral,  which  is 
small.  Mouth  moderate,  its  cleft  extending  beyond  the  eye;  upper  jaw 
Icmgest;  teeth  moderate,  in  1-3  series.  Nostrils  on  the  margin  of  the 
api>er  lip,  the  anterior  tubular.   Size  small,    {fiupoq^  Myrus  ;  oipt^^  snake.) 

585  {h).  HI.  Inmlbrieiis  J.  &  G. 

Light  olive,  everywhere  except  below  finely  punctulate;  some  very 
fiiint  roundish  yellowish  spots;  eyes  green;  lower  side  of  bead  with 
steel-blue  luster.  Body  worm-shaped,  tapering  backwards  and  scarcely 
oompressed ;  diameter  of  head  less  than  that  of  body.   Head  vety ' 
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slender,  and  pointed,  the  narrow  upper  jaw-  mach  projecting;  eye  mm 
nearer  angle  of  mouth  than  tip  of  snout,  its  length  2  in  snout  Tee 
rather  strong,  slender,  sharp,  apparently  uniserial,  the  series  on  vood 
largest.  Gape  short,  4  in  head;  nasal  tubes  very  short.  Pecton 
minute,  rounded,  scarcely  larger  than  eye.  Dorsal  beginning  neai 
gill-opening  than  vent,  at  a  distance  behind  gill-opening  equal  to  leni 
of  head.  Head  lOf  in  total;  head  with  trunk.  If  in  tail;  head  4 
trunk.    Height  of  body  30  in  length.    Galveston,  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  261:  I^Myrophit  pumcUUtu  Lfltk 
1.  0.:  VMyrophis  longicollia  Kaup,  Apodes,  30.) 

585  (o).  IS*  iiiierostlirmiiis  Poej. 

Distinguished  from  if.  lumbrictis  chiefly  by  the  more  posterior  ins 
tion  of  the  dorsal,  which  begins  at  a  point  midway  between  gill-opi 
ing  and  vent.    {Poey,)    Cuba  to  Southern  Florida. 

(Poey,  Ropert.  Fis.  Nat.  ii,  250,-  GUnther,  viii,  51.) 

Page  360.  In  Ifeoconger  mucronatus  the  anal  fin  is  well  developed  i 
its  entire  length;  not  <' rudimentary,"  as  stated  by  Girard. 

Page  363.  After  Conger  niger  add : 
588  (&).  C.  eandieiila  Beau  MSS. 

Olivaceous.     Head  a  little  more  than  IJ  times  in  trunk,  6  times 
total  length;  tail  short,  its  length  exceeding  that  of  rest  of  animal 
•>  •  ^  length  of  head  without  snout.     Eye  equal  to  snout,  4 J  in  head:  1 

moderate;  anterior  nostril  tubular;  lower  jaw  included;  cleft  of  moi 
reaching  hinder  margin  of  pupil;  patch  of  vomerine  teeth  i  lengtL 
eye;  38  close-set  teeth  in  outer  seriesof  upper  jaw;  behind  them  6  o 
ical  teeth  directed  partly  forward ;  teeth  in  both  jaws  biserial.  Dor 
beginning  over  i>osterior  part  of  pectoral;  pectoral  a  little  more  tfc 
J  head.     Pensacola,  Florida,  in  deep  water.     {Bean.) 

(Bean,  Proc.  L'.  S.  Nat.  Mus,  ISeS,) 

Page  370.  After  yotacanthus  chemnifzi  add: 
595  i^^V  ^'.  phasganoras  Gixxle. 

Body  much  compivs:>eil,  its  greatest  width  liboat  one-third  its  heig 
li  ^  llead  everywhere  eovereil  with  very  small  scales,  its  bones  veryfleiil 

but  protected  by  leathery  skin.     lutororbital  width  more  than  leng 
of  snout,  4  in  head,  twice  diameter  of  eye.    Mandible  twice  length 
eye;  maxillary  considerabl\  greater.    Teeth  of  upper  jaw  slender,  bluj 
close-set,  like  comb-teeth,  32  on  each  side:  teeth  of  lower  jaw  shorts 
slenderer,  in  two  rows;  palatines  with  viUiform  teeth  in  aboat  two  i 
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rieB.  Distance  from  snout  to  dorsal  2|  times  length  of  bead,  its  length 
nearly  twice  length  of  head;  anal  beginning  close  behind  vent,  its 
length  half  the  body.  Pectoral  short  and  rounded,  its  length  (uncertain) 
about  one-third  the  head.  Yentrals  broad,  with  peduncle-like  bases 
thickly  covered  with  scales;  closely  adjacent,  separated  by  a  narrow 
groove.  Head  7^;  depth  9.  D.  X;  A.  XIX,  130;  P.  about  17;  V.  11, 
9;  B.  8;  scales  aboat  20-400-36.  Grand  Bank,  Newfoundland.  {Ooode.) 
One  large  specimen  known,  taken  from  the  stomach  of  a  Samniosus. 

(Goode,  Proo.  U.  S.  Nat.  Mas.  Hi,  535, 1880.) 

Page  373.  To  the  account  of  Tylosurus  hiana  add : 

Body  slender,  very  strongly  compressed,  nearly  twice  as  deep  as 
broad.  Tail  without  keeL  Caudal  deeply  and  subequally  forked;  ven- 
trals  inserted  much  behind  middle  of  body  (not  a  little  before  middle, 
as  stated  by  G.  &  Y.).  Side  with  a  series  of  faint  roundish  bluish 
blotches;  pectoral  blackish,  pale  at  base.  Head  3^  to  3f  in  length  in 
adult  examples.    D.  24;  A.  25. 

(IBelone  hians  C.  &.  V.  xviii,  432,  and  Giinther,  vi,  248:  Belone  maoulata  Poey,  Mem. 
Cuba,  ii,  290.) 

Page  373.  Instead  of  Tylosurus  lutimanus  read: 
597.  T.  earilblMens  (Le  S.)  J-  A^  O. 

To  the  description  in  the  text  add: 

Body  very  elongate,  subterete,  the  depth  little  more  than  the  breadth 
of  body,  and  considerably  less  than  length  of  postorbital  part  of  head. 
Tail  scarcely  depressed,  but  with  a  small  black  dermal  keel.  Young 
and  half-grown  specimens  with  the  last  rays  of  dorsal  elevated,  nearly 
or  quite  as  high  as  anterior  rays;  adults  with  the  posterior  rays  of  dor- 
sal low,  not  longer  than  the  median.  Caudal  unequally  forked.  Jaws 
rather  strong,  slenderer  in  the  young.  Scales  very  small.  Tip  of  pec- 
toral black.  Head  3^  in  adults;  3  in  young.  D.  24;  A.  22.  L.  4  feet. 
West  Indies;  occasional  northward. 

(Belone  oarribioBa  Le  Sncnr,  Joarn.  Acad.  Nat.  Sci.  Phila.  ii,  127, 1823:  Belone  laHnuma 
Poey,  Mem.  Cuba,  ii,  292, 1860:  Belane  caribhtea  Glinther,  vi,  241 :  BeUme  laHmanuM  Gtin- 
ther,  vi,  249.) 

Page  374.  After  Tylosurus  exilis  add  : 
600  (6).  T.  irladins  Bean  MSS. 

Oreen;  pectorals  and  dorsal  blackish.  Body  robust,  little  com- 
pressed, its  greatest  breadth  a  little  more  than  f  greatest  depth ;  cau- 
dal peduncle  slightly  depressed,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.  Head  broad,  interorbital  space  nearly  |  length  of 
postorbital  part  of  head,  with  a  broad,  shallow^  nearly  liokfidL  tm 
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groove,  which  is  wider  behind  and  forks  at  the  nape.  Sapraorlntal  boi 
with  radiating  strisB.  Jaws  unnsaally  short,  stiff,  strong,  rapidly  tap 
ing  forwards;  large  teeth  of  jaws  very  strong,  knife-shaped.  Up] 
jaw  from  eye  about  If  times  as  long  as  the  rest  of  head.  Eye  large,  't 
snont,  2^  in  postorbital  part  of  head,  and  1|-  in  interorbital  width.  M 
illary  entirely  covered  by  the  preorbital.  Cheeks  densely  scaled;  oj 
(des  mostly  naked  except  along  the  anterior  margin.  Scales  of  b( 
minute,  especially  above.  Dorsal  fin  low  posteriorly ;  Uie  height  of 
anterior  lobe  equaling  that  of  anal,  or  length  of  postorbital  part 
head ;  its  longest  ray  f  the  base  of  the  fin ;  caudal  lunate,  its  lower  I 
nearly  half  longer  than  the  upper;  middle  rays  about  as  long  as  c 
Yentrals  inserted  midway  between  base  of  caudal  and  middle  of  € 
their  length  a  little  less  than  that  of  pectoral,  and  equal  to  }x>8torb 
part  of  head.  Head  3J;  depth  13.  D.  I,  22;  A.  I,  20;  P.  14.  Pei 
cola,  Florida;  a  large  species,  remarkable  for  the  great  strength  of 
short  jaws. 

(Bean,  Pioc.  U.  S.  Nat.  Mub.  1882.) 

Page  374.  Instead  of  Tylasurus  lonffirastris  read : 
§ 
509.  T*  mariims  (Bloch  &  Schn,)  J.  &  G. 

To  the  synonymy  add : 

{Esax  belonef  var.  marinus  Bloch  <&  SchDeider,  Syst.  Icbth.  1801,  391.) 

Page  377.  After  Hemirhampkus  rosce  odd; 

i  ».'S  h.  Yentrals  much  nearer  base  of  caadal  than  head. 

604  (&).  H.  brasiliensis  (L.)  Gthr.—Balao, 

Greenish  above,  sides  silvery,  the  lateral  silvery  stripe  very  m 
tinct  Body  not  very  slender,  compresseil.  Lower  jaw  {from  enc 
upper  jaw)  4f  in  length  from  its  tip  to  biise  of  caudal.  Head,  with 
mandible,  5  in  length  from  tip  of  upper  jaw.  l^remaxillaries  broa 
than  long.  Eye  large,  equal  to  interorbital  space,  f  postorbital  par 
head.  Ventrals  inserted  very  far  bact,  midway  between  base  of  can 
and  tip  of  pectoral;  vertical  fins  scaly;  anal  much  smaller  than  don 
last  ray  of  dorsal  slightly  i)roihice<l;  i)ec!toral  J  length  of  head;  v 
trals  2|  in  head;  caudal  deeply  forked,  the  lower  lobe  longest.  n< 
(with  lower  jaw)  2^;  depth  r>f.  D.  14;  A.  12;  Lat.  1.  53.  Tn>pi 
America;  a  specimen  lately  taken  on  the  coast  of  Virginia  by  Dr 
T.  Wilkins. 

(Emx  branUensis  L.  Syst.  Nat.  i,  517.  iu  part,  the  name  and  tin  rmys  takc^  £ 
Marcgrave's  accoont  of  Tiflo9unt9  timmcu;  Gfinther,  vl,  270:  £mx  h^HHmtir,  Bl 
8chD.  292:  HemtrXampWiu  m«r9^MA«a  uod  6«2ao  Le  8oeiir»  Joani.  AeacL  N*i.  Set  Fl 
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ti,  135,  136,  1823:  HemirKamphu9  hrowni  and  pleU  C.  A  V.  xix,  13,  19:  ffmirkamphM 
pleU  Gilntber,  vi,  269:  Hemirhamphui  filamentosus  Poey,  Mem.  Cnba,  ii,  297,  1860.) 

Page  377.  The  genus  183  {b)  EiUeptorhamphuSy  should  probably  b 
reooguized.    After  Eulqptorhdmphus  langirostris  add: 

188  (o).— CHRIOBORUS  Goode  &  Bean  M8S. 
(Ooode  &  Bean,  Proo.  U.  S.  Nat.  Mns.  1882:  type  Chriodorus  otherinMes  Goode  A  Bean. 

Body  aud  fins  as  in  Hemirhamphns^  but  both  jaws  very  short,  not  a 
all  produced,  each  with  two  series  of  large,  tricuspid,  incisor  teeth 
which  form  a  continuous  cutting  edge.  Maxillary  anchylosed  to  pre 
maxillary.    Ventral  fins  small,  median.    (;^/>eea,  want^  i$o/>oc,  lance.) 

605  (5).  C.  attaeiinoides  Goode  &  Bean  MSS. 

Light  olive;  sides  with  a  narrow,  silvery  band.  Interorbital  spac 
broad,  unevenly  convex,  its  width  equal  to  eye,  which  is  ^  in  head,  a 
long  as  snout ;  premaxillaries  much  broader  than  long,  their  edges  con 
cave;  maxillary  4  in  head;  mandible  2|,  its  tip  broadly  rounded,  no 
at  all  produced.  Dorsal  opx>osite  anal  and  entirely  similar  to  it;  boti 
fins  elevated  in  front,  but  not  falcate,  their  longest  rays  half  head 
caudal  moderate,  deeply  and  snbequally  forked;  ventrals  2^  in  head 
their  insertion  midway  between  snout  and  base  of  caudal ;  pectorals  li 
in  head;  vertical  fins  with  small  scales.  Scales  moderate,  deciduous 
Head  4f ;  depth  6$;  breadth  of  body  \  its  depth.  D.  1, 14;  A.  I,  15 
V.  6;  P.  12;  scales  7-46-3.    L.  8 J  inches.    Key  West,  Florida, 

'(Goode  &  Bean,  Proc.  U.  S.  Nat.  Moh.  1882.) 

Page  379.  Before  Exoccettts  calif  amicus  inseit: 
•07  (2»).  E.  hllllanns  Gosse. 

Dark  green,  silvery  below,  tinged  with  pinkish ;  dorsal  translucent 
with  a  large  black  blotch  on  upper  anterior  half;  caudal  bricktred;  pec 
toral  translucent,  dusky;  ventrals  im>re  or  less  dusky,  with  a  smal 
black  spot  at  base  of  outer  ray.  Body  moderately  compressed.  Hea< 
short',  the  short  snout  one-fourth  its  length;  eye  3  in  head,  equal  to  th 
flat  interorbital  space.  Pectoral  reaching  middle  of  anal,  its  length  1 
in  bod  J*;  its  second  ray  simple,  scarcely  shorter  than  third.  Insertioi 
of  ventral  slightly  nearer  root  of  caudal  than  tip  of  snout,  its  tip  «x 
tending  slightly  past  front  of  anal,  its  length  \\  in  head.  Dorsal  vor; 
high,  its  anterior  rays  reaching  anal.  Head  4J^;  depth  5;  D.  12;  A.  14 
scales  38-5.  L.  8  inches.  West  Indies,  north  to  West  Florida  an< 
South  Carolina. 

(CkWM»»  Kat.  Sojonm  Jamaica,  11:  Poey,  Mem.  Cuba,  ii,  301:  GUuth«'r,  vi,  3b4.> 
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Page  379.  Instead  if  Exoocstus  noveboraomais  read: 
609.  E.  rondeletii  C.  &  V. 

The  specimen  described  in  the  text  came  from  the  oi>en  sea,  soath 
Newfoundland.  The  species  is  well  distinguished  firom  E.  natAo 
oensiSj  by  the  black  ventrals^  the  larger  anal  and  shorter  dorsal,  1 
base  of  the  anal  being  more  than  i  that  of  the  dorsal ;  the  head 
blunt  and  the  eye  comparatively  small ;  dorsal  beginning  slightly 
fore  anal^  caudal  large,  its  lower  lobe  half  longer  than  head.  D. 
or  12;  A.  11  or  12  (not  9) ;  Lat.  1.  42.  New  England  to  Mediterran< 
Sea. 

(Cuv.  &  Val.  xix,  115;  Gttnther,  vi,  293.) 

Page  379.  After  Exocodtus  rondeletii  read: 
.  ^10*  E.  noveboraeensis  Mitohill. 

Dark  bluish;  pectorals  blackish  at  tip,  with  a  median  whitish  sha 
ventrals  white.  Head  rather  slender,  the  snout  not  blunt;  eye  t 
large,  2%  in  head ;  interorbital  space  rather  narrow.  Pectoral  shoi 
and  narrower  than  in  E.  rondeletiiy  barely  reaching  last  ray  of  don 
first  ray  of  pectoral  divided;  ventrals  extending  past  anal,  their  m 
tion  midway  between  preopercle  and  base  of  caudal ;  dorsal  beginnj 
considerably  in  advance  of  anal,  the  length  of  its  base  more  than  tw 
that  of  anal;  lower  lobe  of  caudal  not  J  longer  than  head.  Heail  - 
I  depth  5J.    D.  14;  A.  9;  Lat.  1.45.     Atlantic  coast;  specimens  examii 

'  .  from  Wood's  Holl  and  Pensacola. 

^  *'^  (Mitcliill,  Amer.  Monthly  Mag.  ii,  233,  1817;  Dekay,  New  York  Fauna,   Fish. : 

,«H  C.  &  V.  xix,  yi):  Exoccetm  melanurus  C.  &.  V.  xix,  101.) 

^ti^  Page  379.   The  description  in  the  text  of  ^'E.  melannriijs^  is  tat 

t  -^M  from  an  adult  example  of  E,  exiliens,  the  youug  of  which  is  descril 

j  -^vm  as  E,  cxiliens  on  page  380.    E.  vulannrus  is  therefore  to  be  suppress 

1-*^  ^'  ^"^^^^^^^^  ^^  comparatively  slender,  the  anal  fin  beginning  o]>i>0{ 

i'vj  front  of  dorsal,  its  base  ^  length  of  base  of  dorsal;  lower  caudal  U 

{.  3|  short,  shorter  than  head.     D.  11;  A.  12  (not  9,  as  erroneously  stated 

*^JH  the  text). 

'^  '^  Page  383.  Instead  of  the  foot-note  add : 

'i/M  614  (&).  S.  affine  (Gthr.)  J.  &  O. 

5    a  The  specimen  from  St.  John's  River,  described  in  the  foot-note 

**  ■  ^1 
i   *M  page  383,  belongs  to  S.  affine.    The  body,  in  the  female,  is  marked 

-*■  silvery  cross-streaks,  which  are  very  distinct  in  life. 

'.  *M  Page  384.  In  8.  louisiana  the  rings  are  usually  20+38  in  number;  t 

J  dorsal  rays  32  lo  35. 
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Page  384.  After  Siphostama  lauisiana  add : 

615  (6).  S.  floridas  J.  &  G. 

Dark  green,  with  paler  streaks;  tail  faintly  barred.  Body  slender; 
snoat  long,  one-third  longer  than  rest  of  head ;  nape  and  opercles  with- 
out keel ;  dorsal  fin  on  1 + 6  or  7  rings.  Tail  one-fifth  longer  than  tmnk ; 
rings  18+31.  Gaadal  pouch  in  male  on  18  rings.  Head  about  6;  D. 
27 ;  L.  8  inches.  North  Carolina  to  Western  Florida ;  abundant  at  Pen- 
saoola  and  Beaufort. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mob.  1882.) 

Page  384.  After  Siphostoma  califarniense  add: 

616  (b,)  S«  irrtoeolineatiiiii  (Ayres)  J.  i.  G. 

Very  close  to  8.  califomiensey  but  the  size  smaller,  the  snout  shorter, 
and  the  number  of  rays  and  rings  different.    Dorsal  covering  1+9  rings.  * 
Snout  in  head  If  times.    Dorsal  rays  36  to  41 ;  rings  18  to  19+39  to  42. 
L.  10  inches.    San  Francisco  to  Puget  Sound. 

(Syngnathus  gri$eoUneatu8  Ayres,  Proo.  Cal.  Ac.  Nat.  Sci.  1854,  14,  etc.) 

616  (o).  8*  bairdiannm  (Dnm.)  Swain. 

Blackish,  with  pale  lines;  fins  mottled.  Body  unusually  stout,  with 
short  head  and  tail.  Snout  short,  compressed,  with  a  sharp  keel  above, 
in  the  male  just  as  long  as  head,  probably  longer  in  female.  Nape  and 
opercle  without  keel.  Dorsal  fin  low.  Kings  18  +  31.  D.  34,  placed 
on  1  +  7  rings.  Ten  rings  on  tail  behind  caudal  pouch.  Head  7}  in 
length.    Santa  Barbara^  California. 

(ISifngna^us  hairdianu9  Dnm^ril,  Hist.  Nat.  Poiss.  ii,  1870,  574;  ''Coast  of  Mexico, 
near  California''  (dorsal  said  to  be  inserted  on  3  +  6  rings);  Swain,  Proo.  U.  S.  Nat. 
Mns.  1882.) 

Page  384.  The  species  described  in  the  footnote  as  Stphostoma  dimid- 
iatum  is  a  valid  species,  and  should  stand  as — 

617  (().  H.  anliscns  Swain.*  * 

Syngnathus  dimidiatus  6111  was  based  on  short-nosed  examples  of  EL 
leptorhynckus. 


*  Swain,  Proc.  U.  S.  Nat.  Mns.  18d2. 

The  following  analysis  of  the  species  of  Siphostoma  fonnd  in  the  United  States  i» 
given  by  Mr.  Swain  (Review  of  the  North  American  Pipe-fishes,  1.  c): 
a. 'Top  of  head  strongly  oarinated. 

b,  Breast^hields  not  covered  by  soft  skin;  lower  Jaw  slightly  included;  operde 
with  a  prominent  ridge ;  snont  short ;  belly  concave ;  dorsal  rays  20, 
its  base  covering  1  +  4  rings ;  rings  16 +30 ;  body  with  12  brown  cross- 
bands Zatroks. 

M.  Breast-shields  covered  by  soft  skin;  lower  jaw  included;  dorsal  rays  41;  rings 
19+39 PUNCnPINHB, 
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Page  385.  After  Siphostama  ptmeHpinne  add : 

XX.  Top  of  head  with  a  strong  interrupted  median  crest.    (Corgthridkik^  Ksop.] 

616  (o).  S.  acatropis  J.  &  G. 

Brownish,  with  ten  broad  dark  cross-bands  which  enciide  the  i 
but  do  not  cross  the  belly  anterior  to  the  vent ;  snoat  whitishi  n 
two  narrow  dark  bands;  lower  part  of  head  with  white  croes-strea 
Snout  as  long  as  postorbital  part  of  head,  keeled  above.  Head  am 
Occiput  and  nape  with  a  strong,  compressed  crest,  on  each  side  of  wl 
is  a  longitudinal  ridge ;  opercle  with  a  median  keel.  Ridges  of  b 
very  prominent.  Tail  one-third  longer  than  rest  of  body.  Donol 
1  +  4  rings.  Dorsal  rays  20  j  rings  18  +  30.  Head  9.  Gulf  of  Mex 
north  to  Pensacola. 

(ff  Carythroiohthya  albiroatria  Kaap,  Lophobranchs,  25 :  Syngnathut  oTKrtwfm  ( 
ther,  yiii,  170;  Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mns.  1882,  264;  Swaio,  Proe.  \ 
Nat.  Mas.  1882.) 

Page  386.  The  identity  of  619  (a)  with  the  European  H.  heptago 
{antiquarum)  is  qaestionable.  None  of  the  American  examples  seen 
08  are  spotted,  and  their  spines  are  stronger  than  in  £aroi>eaii 
amples. 

oo.  Top  of  head  with  a  slight  keel  or  none ;  opercle  withont  prominent  longitnd 
ridge. 
0.  Dorsal  covering  1  -f  ^  rings;  snout  usually  long. 
d.  Rings  20  to  21  4-  45  to  49 ;  dorsal  rays  39  to  46 ;    t<>p  of  head  not  ke« 

large,  reaching  a  length  of  18  inches Caiavokste: 

dd.  Rings  18  to  19  +  39  to  42;  dorsal  rays  36  to  41 ;  top  of  head  slightly  ke< 
^M  Griseolixkai 

00,  Dorsal  covering  \-\'^  (rarely  1+6)  rings. 

e.  Rings  15  +  38;  dorsal  rays '29  to 30 ;  top  of  head  distinctly  keeled;  si 

short AcLto 

ee.  Rings  16  to  19  before  vent. 
/.  Dorsal  fin  low,  not  longcy  than  head. 

g.  Rings  18-f  31;  dorsal  rays  34;  snout  short;  body  little  elongate. 

Bai&diax 
gg.  Rings  17  to  19  +  :^  to  41;  dorsal  rays  30  to  32;  snout  modermt 

rather  short Leptoriiyxcb 

ggg.  Rings  17  to  18  +  31  to  32;  dorsal  rays  27;  snout  rather  long;  I 
slender. 

Flori 

ff.  Dorsal  fin  very  high,  longer  than  hca<l,  its  rays  23  to  32;  rings  16  - 

to  33;  snout  ratht-r  short;    belly  in  the  female  with  a  black  cari 

sides  of  body  with  narrow  vertical    silvery  streaks    in   life;  do 

spotted Am 

, ._  000.  Dorsal  covering  3+5  rmgs;  rings  20  or  21  +  36  to  38  ;  donal  t%j%  32  to 

belly  flat  or  slightly  concave ;  snout  medium jJLouisia: 

cooo.  Dorsal  covering  4  +  5  or  5  +  4  rings ;  rings  18  to  20  +  36  to  40 ;  dorsal  i 
36  to  40;  snout  medium Fotc 


%  ■ ' 
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Page  386.  After  Hifpocamp%i>s  heptoffonus  add: 
#19  (h),  H.  irtittiilatiis  Gnich. 

Dark  brown,  marbled  with  darker,  and  asnally  everywhere  spotted 
with  whitish,  the  spots  most  nameroas  posteriorly.  Tabercles  on  body 
generaUy  obtase  and  blant;  coronet  low;  snout  usually  a  little  longer 
than  preorbital  part  of  head.  Dorsal  rays  17.  Supraorbital  spine  ob- 
liquely truncate,  compressed.  Size  rather  large.  Tropical  seas,  north 
to  our  South  Atlantic  and  Gulf  coast. 

{^  Hippocampu9  guttulatu»  Cuvier,  R^gno  Anim. :  Hippooamput  guttulaUu  Giinther, 
▼in,  202:  Qaichenot,  in  Ramon  <le  la  Sagra  Poiss.  Cuba,  174,  the  West-Indian  form, 
which  IB  apparently  different  from  the  European  species  called  ** guttuUUuB.'^) 

#19  (o).  H.  taudftonilis  Dek. 

Dusky,  without  spots,  but  with  pale  gra3rish  blotches,  which  are 
sharply  edged  with  paler  and  blackish ;  some  of  these  between  eyes  and 
on  neck,  the  most  distinct  blotch  forming  an  hour-glass  shaped  figure, 
extending  down  each  side  of  back ;  similar  blotches  on  belly  and  tail. 
Dorsal  with  a  submarginal  dark  band.  Depth  equal  to  length  of  head. 
Snout  1^  in  rest  of  head.  Spines  of  head  weak,  provided  with  cirri; 
spines  of  body  all  short  and  bluntish.  Dorsal  on  3^  of  the  11  body 
rings.  D.  19.  Atlantic  coast,  from  Gape  God  southward.  (Described 
from  No.  19520,  XT.  S.  Nat.  Mus.,  from  Beaufort,  N.  G.) 

(Dekay,  N.  T.  Fanna,  FUh.  1842,  322.) 

#19  (d).  H.  stylifer  J.  &.  Q. 

Brownish,  with  darker  bars ;  snout  blackish.  Snout  notably  longer 
than  postorbital  part  of  head;  supraocular  and  temporal  spines  long, 
simple;  a  long  median  spine  in  front  of  coronet;  coronet  stout,  high, 
its  spines  slender,  abruptly  spreading.  Spines  of  body  very  long  and 
slender,  each  ending  in  a  filament ;  these  enlarged  on  each  alternate 
plate  of  the  neck,  and  about  every  fourth  plate  on  body  and  tail;  dor- 
sal and  upper  lateral  ridge  usually  armed  and  sometimes  lower  lateral 
ridge;  two  strong  spines  at  base  of  pectoral;  body  with  about  50  devel- 
oped spinous  processes  besides  numerous  smaller  points.  D.  16,  cov- 
ering about  4  body  rings;  rings  about  12  +31.    Goasts  of  Florida. 

(Jordan  dt  Gilbert,  Proo.  U.  S.  Nat.  Mus.  1882,26^.) 

•19  (•).  H.  aEOStene  J.  dt  O. 

Olive  green;  sides  of  head  mottled  with  paler;  dorsal  marbled  with 
dusky,  its  margin  (in  ^ )  broadly  red.  Snout  very  short,  not  more  than 
half  rest  of  head ;  supraorbital  spines  diverging,  each  with  a  small 
qpine  before  it.    Goronet  high,  two- thirds  length  of  snout;  its  filaments 
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about  as  long  as  snout.    Spines  on  body  well  developed.    Dond  o 
+ 1  rings;  the  fin  high  and  veiy  short    D.  12;  rings  11  +  26  to  30. 
2  inches.    Pensacola  Bay. 

(Jordan  &  QUbert,  Pio<^.  U.  S.  Nat.  Mas.  1882,  265.) 

Page  391.  The  ventral  rays  in  Aulorhyneku8  are  I,  4^  not  1, 5  as  e 
neously  stated  in  the  text. 

Page  403.  Mugil  mexioanus  is  certainly  specially  identical  with  JK 
albulay  and  may^  therefore,  be  suppressed. 

Page  405.  The  types  of  Atherina  Carolina  0.  &  Y.,  examined  hj  n 
the  Museum  at  Paris,  show  the  following  additional  characters: 

A  true  Atherina.  Eye  largej  2^  in  head.  Scales  nearly  or  quite 
tire.  Spinous  dorsal  wholly  in  advance  of  the  vent.  Ventral  read 
past  firont  of  vent  and  dorsal  nearly  to  it.    Head  4^.     Lat.  1. 52. 

Page  406.  In  LabidestheSj  the  premaxillaries,  though  broadened 
hind,  are  much  narrower  than  in  Menidia^  and  but  little  broader  tha 
Atherina. 

Page  40G.  The  date  of  the  name  Menidia  is  apparently  1836. 

Page  407.  Instead  of  Menidia  bosd  read: 
640*  M*  vagrans  snbsp.  laciniata  Swain,  sp.  nov. 

Coast  of  ^N^orth  Carolina.  The  synonymy  given  in  the  text  {p 
407;  belongs  to  ^o.  644. 

Page  407.  In  Menidia  vagrans  the  scales  are  all  very  firm,  with  ro 
edges.    A.  I,  15  to  I,  18.    Silvery  band  broad;  back  with  lines  of  < 
following  the  rows  of  scales;  pectoral  and  caudal  yellowish  in  life* 
dorsal  and  anal  scaly.    Florida  to  Texas. 

Page  408.  After  Menidia  notata  add  : 
•49  (&).  HI.  audens  Hay,  sp.  nov. 

Color  and  form  of  M,  notata;  edges  of  scales  somewhat  dotted 
dusky  streak  at  base  of  anal.  Head  rather  broad  and  flat  above,  M< 
small.  Eye  3  in  head,  equal  to  snout  and  to  interorbital  space.  ^ 
a  longitudinal  slit,  its  length  two-thirds  diameter  of  eye.  First 
sal  spine  inserted  immediately  above  anterior  part  of  anal  slit,  slig 
nearer  base  of  caudal  than  snout.  Pectorals  extending  to  beyond  b 
of  ventrals,  their  length  four-fifths  head.  Ventrals  reaching  vent, 
terspace  between  dorsals  twice  diameter  of  eye.  Top  of  head  covi 
with  large  scales.  Lateral  silvery  band  on  fifth  row  of  scales  and  ec 
of  fourth  and  sixth  rows;  the  extreme  parts  of  fifth  row  not  inda 
in  it*    Scales  with  entire  edges,  which  are  nearly  atraight,  so  \ 
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each  scale  is  angulated  behind.  Soft  dorsal  naked.  Head  4};  depth  6. 
D.  IV  or  V-1, 8  or  9;  A.  1, 17  or  18;  scales  45-10.  L.  3  inches.  Missis- 
sippi River;  the  types  from  Memphis  and  Vicksburg.    {Hay  MSS.) 

Page  408.  Under  M.  heryllina  read  ^'  two  half-row  of  scales,'^  instead 
of  "2J.'' 

Page  408.  Instead  of  Menidia  brasiliensis  read : 

644*  M*  base!  (Cav.  &  Val.)  Swaiu. 

Distinguished  from  M.  notata  by  the  deeper  body  and  stronger  teeth. 
The  soft;  dorsal  and  anal,  as  in  other  smooth-scaled  species,  are  free  from 
scales.    D.  lY-I,  8;  A.  usnally  I,  24.    South  Carolina  to  Florida. 

(Aiherina  menidia  L.  Syst.  Nat. :  A,  hoaci  C.  dcV.  X,  465;  not  A.  hranlientds  Q.  Sc  Q.) 

Page  415.  The  genus  and  species  ^' Argyrotcenia  vittata^  should  be 
erased  from  the  system.  We  have  little  doubt  that  they  are  based  on 
a  specimen  of  Ammodytes  americanus,  t)ur  alleged  species  of  Ammo- 
dyiidas  are  perhaps  all  forms  of  Ammodytes  toManus  L.  A,  personatus^ 
at  least,  is  not  distinguishable  from  A.  americanus. 

Page  417.  To  the  synonymy  of  Ucheneis  remora  add: 

(Echenei$  sqiMlipeta  Daldorf  Nat.  Selskab.  ii,  157.  abont  1785;  aud  Gttnther  ii,  157. 
If  the  Bubgenus  Remora  Qill,  be  adopted  as  a  geuus,  which  may  be  desirable,  this  sj^e- 
cies should  stand  as  Bemora  squalipeta  (Dald.)  J.  &Q.) 

Page  418.  Elacate  Canada  is  known  in  Florida  as  ^^  Sergeant-fish,''  from 
its  lateral  stripes;  also,  as  ^^ Snooks"  and  ^^Ling." 

Page  420.  Instead  of  Tetrapturus  albidus  read: 

•68.  T.  indlcns  C.  &>  Y. 

Tropical  seas,  northward  to  the  Grand  Banks,  on  our  Atlantic  coast. 
Instead  of  the  synonymy  in  the  text,  substitute  the  following:* 

(C.  &  V.  Hist.  Nat.  Poiss.  viii,  1831, 286:  Tetrapturus  hersckelU  Gray,  Ann.  Nat.  Hist, 
iy  313,  1838 :  Tetrapturus  herschelii  Ltltken,  Spolia  Atlantica,  1880, 441 :  Hietiophorue  her- 
9eheUi  GUnthor,  11,  513 :  Tetrapturus  albidus  Poey,  M6m.  Cuba,  ii,  237, 1868:  f  Tetraptw- 
ru»  amplus  Poey,  M^m.  Cuba,  ii,  243 :  Bistiophorus  brevirostris  Gthr.  and  Playfair,  Fish. 
Zanzibar,  1866.  53:  Tetrapturus  geargii  Lowe,  Proc.  Zool.  Soc.  Lond.  vui,  36,  1840:  1^ 
Impturus  lessanii  Canestrini,  Arch.  Zool.  i,  259,  1861 ;  Goode,  Proc.  U.  S.  Nat.  Mas. 
1881,  418  (detailed  review  of  family):  not  Tetrapturus  heloM  Baf.= J.  imperatar  (Bloch 
A  Schneider)  Goode,  a  distinct  species,  known  only  from  the  Mediterranean.) 

*  This  synonymy  is  given  in  accordance  with  the  views  of  Dr.  Liitken,  who  reoog- 
nizM  but  five  species  of  Xiphiida,  This  view  is  probably  correct  but,  as  has  been  per- 
thiently  observed  by  Professor  Gk>ode,  the  identity  of  the  American  species  caUed 
TBtraptums  albidus  and  Histjopharus  americanusj  with  their  Old  World  representatives, 
it  yet  unproven,  and  in  many  respects  it  isMesirable  to  retain  the  American  names  until 
this  identity  is  shown.  **  To  unite  species  from  widely  distant  localities,  without  ever 
liaving  seen  them,  is  very  disastrous  to  a  proper  understanding  of  the  problems  of 
giographioal  distribution."    (Goode,  Proc.  ^.  S.  Nat.  Mus.  1881,  427.) 
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Page  422.  After  Tnchiums  lepturua*  add: 

919  (6).— BEN THODESmVS  Gk>ode  A  Be«n. 
(Goode  &  Bean,  Proc.  U.  S.  Nat.  Mus.  1881,  379 :  type  LepidopuM  elamgaimM  CUike. 

Body  naked,  much  compressed,  band-like,  tai>ering  gradnaUj  bi 
ward  from  the  vent;  candal  peduncle  very  slender,  the  candid  fin  sm 
but  well  developed;  vent  much  nearer  snout  than  tip  of  taiL  Lat 
line  simple,  nearly  straight,  in  a  deep,  wide  furrow.  Head  oompresc 
the  snout  gibbous  near  its  tip;  top  of  head  very  flat,  concave  betv 
the  eyes,  without  occipital  crest;  lower  jaw  with  a  stoat  cataneooa 
pendage.  Three  very  long,  simple,  compressed  teeth  on  each  premi 
lary  in  front;  outside  of  these  a  few  minute  teeth,  and  behind  the 
row  of  large  sharp  teeth;  lower  jaw  with  a  single  row  of  rather  la 
pointed  teeth,  those  in  middle  of  the  jaw  largest^  Palatine  U 
minute.  Nostrils  horizontal.  Qorsal  fin  nearly  uniform,  the  spines 
soft  rays  similar;  anal  extremely  low,  preceded  by  a  scale-like  app< 
age.  Caudal  forked.  Ventrsds  each  reduced  to  a  minute,  scale- 
spine,  inserted  below  pectorals.  Gillrakers  short,  spiny,  in  one  se 
on  first  and  second  arch ;  obsolete  on  third  and  fourth.  Deep  wi 
(iSsvOo^j  deep ;  dt&fid^^  band.) 

6«6  (6).  B.  elongatUS  (Clarke)  G.  &  }V 

Silvery,  with  dark  tracer  on  head  and  tail.  Length  of  caudal  |>« 
cle  half  greatest  depth  of  body,  its  least  depth  one-third  interorl 
width,  which  is  4  in  head.  Snout  2J  in  head ;  maxillary  not  read 
front  of  eye,  as  long  as  postorbital  part  of  head.  Gill-rakers  13  on 
arch.  Dorsal  fin  inserted  above  middle  of  opercle;  pectoral  as  1 
as  maxillary.  Head  TJ;  depth  30.  D.  154;  A.  100;  P.  12;  V.  ] 
{Ooode  dr  Bean,)  Deep  seas ;  known  originally  from  Hokitika^  New  i 
land;  a  specimen  lately  taken  from  tbe  stomach  of  a  halibut  on 
Grand  Banks  of  Newfoundland. 

{Lfpidopm*  riomgatms  F.  E,  Clarke,  Trans.  New  Zealand  Inst.  xi.  ^94,  I'^Ta,  pi. 
Goode  A  Bf'an,  Proc.  U.  S.  Nau  Mus.  1S61,  379.) 

Page  424.  After  Scomber  pnemmatophorus  read : 

€%7  (^).  S.  rolias  GmeUn.— *  ^>«»MJb  ya<l^nr  of  Europe, 

Our  Atlantic  and  Pacific  representatives  [grez  Mitch. ;  ditgo  Ay 
of  &  pncMmaiopkoms  seem  to  be  identical,  but  both  differ  in  en. 
respects  from  the  European  *' Spanish  Mackerel."  &  eoiioM  Gi 
has  the  head  longer,  ^  to  3)  in  length  ^instead  of  4);  its  spkn 

*  This  species  is  koowa  as  '*  Smknjitk  "  mod  'Silftr  IW,'  on  ite  «om|  oC  Tom 
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dorsal  is  lower,  the  longest  spines  not  more  than  half  of  head;  the  color 
is  distinctly  different  lu  &  pneumatopharus  the  dark  bauds  on  the 
back  are  broader  than  the  interspaces,  as  broad  as  pupil;  these  are 
usually  confluent  below  with  a  narrow  dark  lateral  streak,  which  runs 
about  on  the  level  of  the  upper  edge  of  the  pectoral;  below  this  streak 
the  sides  and  belly  are  immaculate.  In  8.  colias  (specimens  from 
Charleston,  S.  C,  and  from  Genoa)  the  dark  dorsal  bands  are  much 
narrower,  not  so  broad  as  the  interspaces  and  more  wavy ;  the  lateral 
streak  is  obsolete  or  represented  by  a  line  of  dots,  and  the  sides  below 
are  marked  by  numerous  irregular,  wavy  vertical  streaks,  spots,  and 
reticulations,  of  a  dull  p.early-gray  color,  which  are  usually  broader  than 
the  interspaces;  longest  D.  spine  more  than  ^  head.  The  fin  rays  are 
the  same  in  the  two  species. 

(Scomber  coUob  Gmelin,  Syst.Nat.  i,  1329,  1788;  C.  &  V.  viii,  309;  Otlir.  ii,  361: 
Soomher  dekayi  Storer,  Fish.  Mass.  52.) 

« 

Page  424.  In  the  description  of  Scomber  soambrus  read  ^<  depth  5^'' 
not  5 J. 

Page  425.  For  A^ixis  roohei  read : 
669.  A.  ttaaacard  (Lac.)  J.  dt  G. 
And  add  to  its  synonymy : 

(Scomber  Ikagard  Lao.  Hist.  Nat.  Poiss.  iii,  9,  1802:  Auxii  toM  C.  dt  V.  Tiii,  146.) 

Page  427,  last  line,  omit  the  words  "P.  10.'' 
Page  430,  second  line,  omit  the  word  Baird. 

Page  432.  The  following  diagnoses  of  the  species  of  Tra6huru9  may  be 
substituted  for  those  given  in  the  text: 

#80*  T*  picturatus  (Bowdich)  J.  &,  Q.—Horw  Mackerel 

Body  elongate,  little  compressed,  the  depth  6  in  length;  scutes  50  + 
46  to  48,  the  anterior  scutes  one-third  lower  than  the  posterior,  their 
height  2^  in  diameter  of  eye ;  curve  of  lateral  line  scarcely  shorter  than 
straight  part;  maxillary  scarcely  reaching  beyond  front  of  eye,  2}  in 
bead;  lining  of  opei^le  scarcely  blackish.  Coast  of  Southern  California 
to  Chili;  Mediterranean. 

(Seriola  picturata  Bowdich,  Excursion  Madeira,  1825,  123:  Traohurus  ouvieri  Lowe, 
Trans.  Zool.  Soc.  Lond.  ii,  183, 1837:  Caranx  trachume  2*»«  subdiv.  C.  &  V.  ill,  18: 
Cmrmix  amia  Bisso,  Ichth.  Nice,  1810,  74  (not  Scomber  amia  L.):  Caranx  9jfmmetrimi$ 
Ajres,  Proc.  CaL  Ac.  Kat.  Sci.  i,  62,  1855:  Trachurus  fallax  Capello,  Cat^  Peix.  Porta- 
giO,  1807:  Trackwru$  ri$$oi  GigUoli,  Cat.  Anfibi.  Pesci.  ItaL  1880,  87.) 


!■ 
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681.  T.  saums  Rat'.* 

Body  comparatively  deep  and  compressed,  the  depth  4;  scates  34 
36+36  to  38,  the  anterior  scates  scarcely  lower  than  the  iXMSterior,  tli 
height  three-qaarters  diameter  of  eye;  length  of  carve  of  lateral  line 
to  If  in  straight  part ;  maxiUary  reaching  past  front  of  papil,  2|  to  2j 
head ;  lining  of  opercle  dasky.  Coasts  of  Europe ;  occasional  on  • 
Sonth  Atlantic  and  Gulf  coasts. 

(Scomber  irachurtu  L.  Syst.  Nat.  Cav.  &,  Val.  iz,  11 :  Trtu^Mnu  tra^Mru9  Day,  F 
QU  Brit.  1880,  124:  ff  CarafuromortM  plumierianuB  Lac.  Hist.  Nat.  Poiaa.  ili,  84,  pi. 
Drachurua  aaurus  Raf.  Caratteri,  etc.  1810,  20.) 

Page  435.  Caranx  pisquetus  is  known  on  the  Gulf  coast  as  ^^Hard-tj 
or  " Jurel ^ ;  Decapterus  punctatus  as  **  Cigar-fish  ^.  The  lateral  scatei 
Oaranx  ciM  are  about  28  in  number,  as  in  C,  heanij  which  is  possi 
the  young  of  the  same  species. 

Page  436.  Instead  of  Caranx falcatm  read: 
6§9.  €•  amblyrhynchns  C.  &  V. 

Add  to  its  synonymy  : 

{Caranx  amhlyrhynchus  C.  &  V.  ix,  100,  pi.  248.) 

Page  437.  Caranx  fallax  can  hardly  be  said  to  have  "  canine  teet 
the  teeth  being  smaller  than  in  C.  hippus. 


Page  443.  Trachynotus  gorcensis,  the  "Permit"  of  the  Florida  coa 
is  probably  distinct  from  T,  ovatus^  diflfering  in  the  much  more  eloiig: 
form.    It  reaches  a  large  size.    Trachynotus  glaucus^  the  "Gaft-top  i? 
^  •  Pompano,"  rarely  grows  beyond  a  foot  in  length.    In  the  descriptiou 

■  the  latter  the  wonls  "Lower  California"  should  be  erased. 


Page  444.  Instead  of  Seriola  lalandi  read : 
'\  \  701.  S.  dorsalis  (Gill)  J.  &.  6. 

ii  "  The  identity  of  the  Californian  "  Yellow-tail,"  with  the  iSerioUi  lalai 

1^'  of  the  Atlantic  is  questionable.    For  the  synonymy  of  the  siKH'ies  si 

y  stitute:  4 

>  •  {HalatraciuH  dorsalia  Gill,  Proc.  Ac.  Nat.  8ci.  Phila.  1"!^^  84.) 

^*  A  species  apparently  the  true  lalandi,  however,  occurs  on  the  ciki 

^  of  Florida  and  may  be  added  as — 

It  ' 

t 

\r  TOl  {h).  S.  lalandi  ('.  &  V. 

It  agrees  in  general  with  the  description  of  No.  701,  but  the  moii 

}  "Tlie  description  of  T.  aaurua  given  in  tho  text  was  taken  from  specimoDa  fr 

Venice,  belonging  to  a  third  species  or  variety  (dccUrU  Jenyns)  not  yet  foond 
America  north  of  Cape  San  Lacas.    Ita  scutes  are  nsually  38  to  40+38  to  42. 
form  and  other  characters  it  is  intermediate  between  saurua  and  picturatna. 


\ 
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is  larger,  the  maxillary  2|  in  head,  instead  of  2| ;  and  the  dorsal  rays 
are  V-I,  32  or  33.    Florida  to  Brazil ;  reaching  a  large  size. 

(C.  &  V.  ix,  20a;  GUnther,  ii,  463:  SerioJa  gigaa  Poey,  Mem.  Cuba,  ii,  230.) 

Page  445.  After  Seriola  Hvoliana  add: 
709  (h).  S.  falcata  C.  6l  Y.^"Bock  Salman'*  (Pensacola). 

Grayish,  paler  below;  flns  blackish;  pectdtal  pale;  a  very  faint 
olivaceous  band  from  the  eye  to  the  nape  (corresjionding  to  the  black 
band  in  8.  rivoUanay  but  scarcely  visible).  Body  deep,  compressed ; 
head  compressed,  not  conical,  a  little  longer  than  deep;  snout  2|  in 
head;  maxillary  reaching  front  of  pupil,  3f  in  head;  occiput  somewhat 
carinate;  caudal  keel  little  developed.  Dorsal  falcate,  its  anterior  lobe 
If  in  head,  2 J  in  base  of  flu.  Head  3^;  depth  3f.  D.  VDI-I,  29;  A. 
II-I,  21.    Gulf  of  Mexico,  north  to  Pensacola. 

(Cnv.  &  Val.  ix,  210;  GHnther,  ii,  404 :  Seriola  honariensis  Goode  &  Bean,  Proc.  U.  S. 
Nat.  Mas.  ii,  1879, 129,  not  of  C.  &  V.  f  It  is  thought  by  Dr.  Ltttken  that  this  species 
is  identical  wif.h  S,  rivoliana,  but  this  identity  is  not  yet  proven.  S.  rivoliana=hona' 
rien8is=ho8ci  seems  to  be  slenderer,  with  a  distinct  black  temporal  band.) 

Page  445.  Instead  of  Seriola  atearnai  read : 
703.  S.  carolinensis  Holbr. 

This  si>ecies  differs  from  Seriola  dorsalis  notably  in  the  larger  mouth 
(maxillary  reachiug  middle  of  eye,  2^  in  head,  in  8.  carolinensis ;  barely 
reaching  front  of  pupil,  2|  in  head,  in  8,  dorsalis),  8.  caroUnensiSj  8. 
lalandly  and  8.  dorsalis  have  the  occipital  region  broadly  rounded  in 
the  adult,  while  in  8.  zonata  it  is  sharply  compressed  or  cariuated  at 
all  ages.  In  8.  zonata,  the  body  is  much  deeper,  the  head  more  obtuse, 
and  the  dark  bands  in  the  youug  fish  much  blacker. 

{Seriola  carolin€nins  and  S,  zonaia  Uolbrook  Ichth.  S.  Car.  1860,  72;  Seriola  iieamH 
Goode  &,  Bean.) 

Page  446.  According  to  Dr.  Liitken  {Spolia  Atlantica,  1880, 603)  Ela- 
gatis pinnulatua  Poey  (the  "Runner^)  is  identical  with  Ulagatis  bipinnu- 
latus  (Q.  &  G.)  Benn.,  a  species  known  from  the  East  Indies  and  the 
Mediterranean.    Beferences  for  the  latter  are: 

{Seriola  hipinnulata  Qaoy  &,  Gaimard,  Voy.  Uran.  Zool.  i,  363:  Elagati*  hipinnulatu9 
Benn.  Whaling  Voyage,  ii,  283:  Seriolichihys  hipinnulatus  BIcekcr,  Nat.  Tyds.  Nederl. 
Ind.  Yi,  196 :  Serioliehthys  hipinnulatua  GUnther,  ii,  468;  the  generic  name  Elagaiia  be- 
ing rejected  by  Dr.  GUnther  on  account  of  the  prior  Elacale.) 

Page  447.  In  the  typical  species  of  Scombroides  the  maxillary  has  a 
small  supplemental  bone,  of  which  no  trace  exists  in  the  American  spe- 
cies or  ^'  Oligoplites.^    The  latter  group  probably  merits  recognition  aa 
BnlL  Nat.  Mob.  No.  16 58  . 


J 
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a  distiDct  genas.    In  very  yoang  specimens  of  O.  oecidmUatti  the  up] 
jaw  is  protractile  as  nsoal  in  OarangidoB. 

Page  448.  Instead  of  Pamatomus  saltator  read: 
70§.  P.  saltatrix  (L.)  Oill. 
^^Saltatrix^  as  used  by  Linnsens,  was  an  old  proper  name. 

Page  451.  Instead  oiStramateus  alepidotus  read : 

710.  S.  para  L. 

In  the  description  (p.  451)  read  pectoral  mnch  longer  than  head^  i 
add  to  the  synonymy : 

(Stramateus  paru  L.  Syst.  Nat.  ed.  ii,  248;  based  on  a  figare  and  deccriptioi 
Sloano's  ''Jamaica"):  Seserinus  xanihurus  Qaoy  Sc  Qaim.  Voy.  Freyc  ZooL  : 
Shombua  xanthurus  C.  &.  Y.  ix,  405;  not  Stramateus  paru  Bloch.) 

Page  452.  The  genns  "  Mupus^  Cocco  (Su  alcnni  nnovi  Pesci  del  ] 
di  Messina,  in  Giom.  Scienz.  Lett.  Arti  x>cr  la  Sicilia,  xxvi.  No.  77) 
according  to  Dr.  Giglioli  {in  lit.)j  probably  identical  with  Liru$;  M% 
imperialis  Cocco  being  thought  to  be  the  same  as  Lirus  oralis.  As  th 
is  some  uncertainty^  it  is  probably  best,  however,  not  to  adopt  the  na 
Mupus. 

Page  454.  Instead  of  Coryphcena punctulata  read: 
715.  €•  equisctis  L.—Small  Dolphin, 

Bluish  above,  paler  below,  and  yellowish;  sides  immaculate, 
sprinkled  with  small,  irregular  blue  spots;  larger  spots  along  bas4 
dorsal;  dorsal  dark  blue,  usually  marked  with  wavy  lines  or  row? 
spots;  anal  without  spots.  Profile  of  snout  not  becoming  vertical  \^ 
age;  ventmls  moderate,  inserted  somewhat  behind  the  pectorals. 
51  to  50 ;  A.  24  to  20.  Length  2 J  feet.  Pelagic;  not  rare  on  our  So 
Atlantic  and  Gulf  coast. 

(L.  Syst.  Nat.;  Glinther,  ii,  407;  Liitkon,  Spoli.i  Atlantica,  li^so,  4^^:  Lcmp^ 
punciulatus  C.  &,  V.  ix,  327,  Corpphctna  punctuJata  GilntheT,  ii,  408  :  Coryph<rna  imm 
lata  riK\v,  Mom.  Cuba,  ii,  24o;  Lowe,  Fishes  Madeira,  G7.) 

Page  455.  Instead  of  Coryphaena  sueuri  read: 

T16.  C.llipparas  Ij.— Great  Dolphin, 

Colors  brilliant  in  life,  changing  suddenly  at  death ;  brownish-ol 
above,  white  or  golden  below,  with  bright  blue  spots,  the  largest  on 
back  and  head,  forming  bauds  on  the  snout;  dorsal  pun>lish-blue,  v 
paler  oblique  lines;  other  fins  tinged  with  blue;  caudal  yellow;  inspir 
pale  with  blackish  spots  on  the  lower  parts.  MaxiUary  reaching  mid 
of  eye ;  profile  of  snoat  becoming  nearly  vertical  with  age ;  front  of  m 
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under  middle  of  body.  "Male  with  the  firont  elevated,  forming  a  crest, 
which  projects  a  little  beyond  the  upper  jaw;  female  with  blue  spots 
along  each  side  of  the  tail,  regularly  arranged,'^  {Poey.)  Head  5 ;  depth 
5.  1>.  58-04;  A.  26-30.  Length  6  feet.  In  all  warm  seas;  common  in 
the  Gulf  of  Mexico. 

(L.  Syst.  Nat.;  GUnther,  ii,  405;  Poey,  Syn.  Pise.  Cub.  356:  Coryphtma  guttata 
Poey,  Mem.  Caba,  ii,  245;  Llitken,  1.  c.  483:  Coryphcma  aueuri  C.  &  V.  ix,  302.) 

Page  455.  After  Pteraclis  carolinua  add: 

336  (&).— BRAMA  Bloch  <&  Schneider. 
(Blooh  &  Schneider,  Systema  Ichtbyol.  1801,  99:  type  SparuB  raji  Bloch.) 

Body  compressed,  more  or  less  elevated,  covered  with  rath^  small 
scales.  Moftth  very  obliqne,  the  lower  jaw  projecting;  both  jaws  with 
an  outer  series  of  strong  teeth ;  teeth  on  vomer  and  palatines  decidu- 
ous. Dorsal  and  anal  fins  elongate,  the  former  with  3  or  4,  the  latter 
with  2  or  3  spines;  caudal  deeply  forked;  ventrals  thoracic,  1, 6.  Oper- 
cles  entire;  branchiostegals  7.  No  air  bladder.  Pelagic.  (Latin  &rama, 
bream;  the  si)ecies  having  been  called  ^^Brama  marina^  by  Eay.) 

TIT  (&).  B.  raJi  (Bloch)  Schn. 

Coloration  uniform.  Eye  at  the  middle  of  the  head;  pectorals  reach- 
ing middle  of  anal.  Greatest  depth  below  middle  of  body,  3  in  total 
length.  D.  III-31 ;  A.  11-27 ;  scales  13-90-23.  Pyloric  ccBca  5.  Ver- 
tebrae 10  +  23.  Atlantic  coasts  of  Europe  and  Africa,  straying  to 
Grand  Banks  of  Newfoundland  (Bean)^  coast  of  Washington  Territory 
{Bean)j  and  Chill 

{Spams  raji  Blf>ch,  Ichth.  taf.  273;  GUnther,  ii,  408.) 

Page  459.  For  Holocentrus  read  Holocentrum.  The  former  is  the  orig- 
inal orthography,  but  it  is  not  worth  while  to  try  to  restore  it 

Page  461.  Under  Elassomatidce^  the  statements  "no  teeth  on  vomer'' 
and  "  pseudobranchisB  none  "  are  not  quite  correct.  A  specimen  of  Elas- 
soma  zonatum  from  Tombigbee  Biver,  1^  inches  long,  thus  much  larger 
than  the  original  types,  shows  the  following  characters: 

A  few  weak  teeth  on  vomer ;  front  teeth  of  both  jaws  canine-like, 
directed  forward;  pseudobranchiae  somewhat  glandular,  covered  by 
skin.  Scales  cycloid;  no  lateral  line.  Dorsal  apparently  emarginate. 
D.  y,  9;  A.  in,  5;  Lat.  1.  38.  Head  speckled  with  black;  fins  with 
dark  spots. 
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Page  468.  TJndeT  Chamobryttus  gulosus  Tead:  <<Head2|^;  deptJi2f 

Page  482.  Under  Lepomis  holbrooki  read:  "Head  3^^;  aod  under 
pomis  notatus  read :  "  D.  X,  12.'' 

Page  485.  Instead  of  Micropterus  dolomieu^  read  M,  dolomieL  I 
personal  name  should  have  the  genitive  form. 

Page  523.  Under  Perca^  tenth  line  from  bottom,  add :  "Lower  liml 
preopercle  with  strong  antrorse  teeth." 

Page  525,  tenth  line,  under  Stizostedium^  add:  "Lower  limb  of  ] 
opercle  with  a  few  antrorse  teeth." 

Page  532.  After  Polyprion  oxy genius  add: 

378  (&).— BRACHYRHINV8  GiU. 
(Gill,  Proc.  Acad.  Nat.  8ci.  Phila.  1862,  236:  type  8erranu%  creolu§  C.  ^  V.) 

Body  oblong-ovate,  compressed;  head  short,  the  profile  convex, 
snout  short  and  blunt ;  jaws  and  all  the  bones  of  the  head  covered  i 
imbricated  scales.  Scales  of  body  very  smalL  Mouth  rather  sni 
oblique,  the  lower  jaw  projecting.  No  supplemental  maxillary.  TV 
as  in  Serranus^  but  the  lateral  teeth  small,  not  canine-like.  Preope 
evenly  serrate.  Dorsal  spines  9,  none  of  them  produced  in  filame; 
fins  all  low  ;  caudal  fin  forked.    Warm  deas. 

§35  (/>).  B.  furcifer  (C.  &  V.)  Poey. 

Ked  or  reddish,  with  three  small  violet  spots  on  the  side  of  the  I 
and  one  on  the  tail;  sides  with  oblique  streaks  j  dorsal  fin  with  a  lo 
tudinal  blackish  streak.  Snout  short,  scarcely  longer  than  the  1; 
eye;  maxillary  reaching  to  below  middle  of  eye;  preopercle  finely 
evenly  serrate.  Gill  rakers  slender.  Dorsal  spines  low,  nearly 
form,  but  longer  than  the  soft  rays;  second  anal  si)iiie  rather  loi 
than  third;  pectoral  long  and  pointed, loager than  head;  caudal de< 
forked.  Head  3J;  depth  2J.  D.  IX,  19;  A.  Ill,  9;  scales  10-83 
Tropical  America,  generally  abundant  both  in  the  Atlantic  and  Pac 
recorded  by  Dekay  from  near  IS'ew  York.  This  record  is  doubtful 
though  the  occurrence  of  the  species  within  our  limits  is  very  proha 

(Scrranue  furcifer  and  creolus  Cuv.  &  Val.,  ii,  264,  265, 1828:  Brachjfrhinus  creolun 
Proc.  Acad.  Nat.  Sci.  Phila.  1862,  249:  Brachyrhinvs  creolus  Poey,  Ann.  Lye.  Nat  1 
N.  Y.  1871,  46:  Corviva  oxyptera  Dekay,  N.  Y.  Fauna  Fish.  1842,  77  :  Antkia$  /m 
Gthr.  i,  91 :  Serranus  creolus  and  colonus  Gthr.  i,  100,  101.) 

Page  533.  After  Serranus  atrarius  add: 
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886  (ft).  8*  ni^rescens  (Bloch  &  Schn.)  Qoode  &,  Bean. 

According  to  Dr.  Holbrook  the  northern  representative  (nigrescens)  of 
Serranus  airarius  has  the  air-bladder  simple,  and  the  pectoral  as  long  as 
the  ventral;  while  in  the  southern  form  {atrarius)  the  air-bladder  is  sac- 
culated, and  the  pectoral  longer  than  the  ventral.  These  observations 
are  confirmed  by  Dr.  Bean,  who  has  also  noticed  other  points  of  differ- 
ence. The  northern  form  (Gape  Hatteras  northward)  may  then  stand 
as  8.  niffrescens, 

{Coryph€dna  nigresoeiu  Bloch  &  Schneider,  1801,  297:  Centropristis  nigricans  C.  &  V. 
iii,  37,  and  of  yaiions  authors. ) 

Page  534.  In  Serranus  trifurcus  the  filamentous  tips  to  the  dorsal 
spines  are  often  but  little  developed.  A  species,  apparently  the  same, 
occurs  in  the  Gulf  of  Mexico.  Head  2f ;  depth  3f.  D.  X,  12;  A.  Ill, 
7;  scales  6-48-13.  The  section  called  ^^Haliperca^  should  he^Prionodes* 
Jenyns. 

Page  5J5.  To  the  account  of  Serranus  subligarius  add: 
A  large  blotch  of  cream-color  with  sharply  defined  edges  in  front  of 
vent,  extending  upwards  as  an  irregular  cross-band  to  near  middle  of 
sides;  an  interrupted  black  ring  around  tail  at  base  of  caudal;  a  large 
black  blotch  on  front  of  soft  dorsal;  lower  parts  of  head  with  a  very 
conspicuous  network  of  bluish  streaks;  pectorals,  anal,  and  caudal, 
sharply  barred  with  black;  ventrals  tipped  with  black.  Body  deep, 
compressed;  the  head  very  slender,  acuminate,  the  anterior  profile 
straight  or  somewhat  concave;  depth  at  middle  of  eye  little  more  than 
half-length  of  head;  lower  jaw  little  projecting;  maxillary  reaching 
posterior  margin  of  pupil,  2^  in  head;  canines  small,  those  on  sides  of 
lower  jaw  largest;  edge  of  preopercle  sharply  and  snbequally  serrate 
gill-rakers  short.  Dorsal  little  emarginate,  the  fourth  spine  3  in  head 
caudal  subtruncate;  second  anal  spine  longer  than  third,  2^  in  head 
jaws,  and  dorsal  and  anal  fins  scaleless.  Head  2^;  depth  3;  D.  X,  13 
A- III,  7;  scales  6-42-17. 

Pages  536,  537,  etc.  All  the  species  of  Serranus  have  normally  10 
spines  in  the  dorsal. 

Page  536.  Instead  of  subgenus  Plectropoma  substitute: 

374  (&).— HYPOPI.ECTRVS  GiU. 
(Gin,  Proc.  Ac.  Nat  Sci.  Phila.  1862,  236:  type  Plectropoma  puetlOy  C.  &  V.) 

This  genus  differs  from  Serranus  chiefly  in  the  presence  of  antrorse 


^Frianodm  Jenyns,  Zo5L  Beagle.  Fiah.  1842, 46:  type  Prionedea /awsUitM  ^^suj 


918      COSTBIBCTIOHS  TO  HOHTH  AHEBICAH  ICHTHIOUWT-- W. 

gpiaes  on  the  lower  iiiar^Q  of  tlie  prL'opcrcIe,    The  speeiea  uv  of  an 
size;  the  body  short  and  coiDprcsscd.     (orm,  below ;  si  i*^r"i »?«.) 

Page  537.  Instead  of  ^eirflMM*  cA/oraru*  read: 
84S.  a.  nigricans  (Poey)  Gilt. 

The  species  found  on  the  Florida  coast  has  the  bo*Iy  and  fins  ftS  ■IG 
Iilackish,  with  violet  shades,  and  is  doubtless  distinct  frvm  S.  eUwwi 
iu  which  the  pectorals  and  caudal  are  yellow.    Florida  to  Cain. 

Page  533.  Instead  of  Truotropis  brvniteiu  read: 
Sit.  T.  aiomlas  Goode  &  Bean  MSS. 

The  color  in  this  species,  the  "Black  Gronper"  of  U10  Florida  e« 
in  dai'k  gray,  CrecUed  with  paler,  bat  without  distinct  apota;  ta  1 
edged  or  tipped  with  black;  no  ydlow  uor  violet  sbadrA  snyiAi 
Caudal  lunate.  Month  very  large;  the  maxillary  longer  than  peew 
The  identification  of  this  species  with  T.  Iminneug  Poey  is  vitj  dosM 

(GchhU  a  Besn,  Froc.  U.  S.  Xat.  Uns.  168!.) 

Page  530.  After  Trisotropia  miorolepU  add: 
84S  {b).  T.  petrosns  Fwj-. 

Light  brownish  violet,  covered  with  rioee-set  rouml  reddi^  hro 
epots  :iljout  iis  liirge  as  ihe  pnpil,  iK-sidcs  ]aTge  rinndnitt-  dark  ana* 
the  tnink;  no  red  anywhere.  Fins  dark  brown,  except  the  peeton 
which  are  black,  with  a  broad  border  of  bright  orange,  at  least  in  ! 
adolt.  Maxillary  extending  beyond  orbit  Pieopercle  rounded.  An 
serrate.  Caadal  Innate,  the  lower  mgle  rounded.  Head  3)^  (in  tot) 
depth  4.  B.  XI,  1&*  A.  IU,  11 ;  cieca  15  to  20.  Caba  Jo  Key  Wi 
(P«y.) 

(Srrrainu ptirota*  Poey,  Hemorua,  ii,  136:  TKntnipi* pcfroM*  Pa«y,  Ann.  I^«.  1 
Hint.  N.  Y.  iz,  301,  1870.) 

Page  540.  ^' Epituphelia  eapreoliu^  shonld  apparently  stand  as — 
S4T.  E.  aUnnUcns  (Lac.)  J.  A.  O. 

The  earlier  names,  HoloeeiUnu  punctattu  Bloch  (Icbth.  taC  241)  i 
Perca  maculata  Bloch  are  both  preoccupied  in  this  genua. 

Page  541.  After  Epinqtkeliu'niffritiu  add : 
S30  (&).  E.  Btrlatm  (Bloch)  Gill.— SmaM;  Xataaa  Onmpm: 

Chestnut-brown,  varying  to  hght  slate-color;  Ups  wid  tbroat  Ten 
lion ;  a  black  stripe  sometimes  present,  extending  from  anoat  to  a  pa 
between  eyes,  t  hen  dividing,  4me  bniMdi  «wtw»d>iiy  to  vigia  at  4oli 
theothertooperele:  a  jDO 
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young  with  transverse  dark  bars ;  ventrals  dusky.  Body  rather  deep, 
somewhat  compressed.  Mouth  large,  the  maxillary  extending  beyond 
eye,  2  in  head;  canines  rather  strong.  Preopercle  nearly  evenly  serrate. 
Caudal  rounded*;  second  anal  spine  rather  strong,  slightlj^  longer  than 
third ;  dorsal  spines  rather  high.  Jaws  and  fins  with  fine  scales.  Head 
2.i;  depth  2^.  D.  XI,  17;  A.  Ill,  8;  Lat.  1.  about  85.  West  Indies; 
north  to  Key  West  (Poey;  Stearns)]  very  abundant;  reaches  the  length 
of  4  or  5  feet. 

(AnthUu  8triatH8  Bloch,  Iclitb.  ix,  10!),  1797:  Serranus  atriattu  Giinther,  i,  110:  Goodo, 
Bull.  U.  8.  Nat.  Mu8.  v,  57:  Poey,  Rep.  Fia.  Nat.  Cuba,  ii,  285.) 

Page  541.  The  group  called  Bodianus  is  probably  entitled  to  generic 
rank.    Its  species  should  stand  as  follows: 

859.  B.  panctatus  (L.)  J.  <&  G. 

853  (().  B.  tKuiops  (C.  &  v.)  J.  <&  G. 

Red  or  dark  brown,  the  head,  body,  and  fins  covered  with  small 
round  blue,  black-edged  spots;  one  or  two  dark-blue  streaks  from  eye 
to  snout;  fins  all  more  or  less  edged  with  deep  blue.  Maxillary  reach- 
ing posterior  margin  of  ej'e;  canine  teeth  rather  strong,  the  upper 
largest.  Caudal  rounded  behind ;  no  notch  between  dorsal  spines  and 
soft  rays.  Second  and  thinl  anal  spines  about  equal.  Head  2^;  depth 
2|.  D.  IX,  15;  A.  Ill,  9;  Lat.  1. 100.  Tropical  Atlantic;  Florida  Keys 
to  Senegambia,    {Sieindachner.)^ 

{Serranus  taniops  C.  &,  V.  ii,  370:  SerraniM  tceniopa  GUntlior,  i,  121:  Serranus  Ugniop9 
Steiudachner,  Beitra<;e  Ketintn.  Fische  Afrika's,  1881,  4.) 

859  (c).  E*  guttatus  (Ginelin)  Qoode,—Cabrilla. 

Olivaceous;  body  and  head  everywhere  covered  with  small  bronze 
spots,  much  smaller  than  the  pupil,  the  spots  mostly  with  darker 
centers;  besides  these  are  larger  obscure  pale  spots,  around  which  the 
ground  color  forms  reticulations;  whitish  marblings  on  sides  of  back; 
base  of  pectoral  reticulate;  vertical  fins  obscurely  spotted;  the  soft 
dorsal  and  caudal  broadly  margined  with  black;  pectonils  pale;  ven- 
trals dusky  at  tip.  Body  comparatively  elongate.  Mouth  large,  the 
maxillary  extending  past  the  eye,  its  length  2J  in  head.  Eye  shorter 
than  snout,  5J  in  head.  Depressible  teeth  in  front  of  jaws  long.  Fins 
of  moderate  height;  caudal  truncate;  anal  spines  moderate,  the  second 
about  as  long  as  third,  5  in  head ;  pectoral  1 J  in  head.    Head  2^ ;  depth 


*The  caudal  is  lunate  in  E,  morio  and  in  the  species  of  TriBotropit,    In  our  other 
wpedot  of  EpitupheluB  it  is  rounded  or  truncate. 


I  nil  a 


I 


898.  E.  Knasa  (Poey)  J.  Ol  G. 

It  is  bowever  probable,  as  suggested  by  Dr.  Gi 
phelua  guaaa  is  simply  the  ver^-  old  form  of  E,  niffn 
*'  Quaaa""  or  "  Wartau!"  by  tbe  Florida  fisliennen. 

Page  5-13.  Dulca  auriga  slioald  be  oiuitte<l,  as  it  1 
been  taken  on  our  coast. 

Page  f>43.  Instead  of  Rkj/pticut  decoratus  read: 
8S«.  R.  ■igripinnte  Gill- 

And  add  to  the  syuonyniy : 

{Bkfptiriit  niirripfKiiit  Gill.  Pro<-.  Acad.  Nat.  Sci.  Ptiila.  \8t 
davralai Cnpe,  Proc.  Acad.  Nat.  Sci.  Phila.  IdTO,  119.) 

This  Species  inhabits  the  Pacific  coast  of  Mexico  an 
and  we  doubt  its  occorrence  on  our  Atlantic  coast, 
tained  by  Professor  Cope  at  Newport  may  belong 
epecies.^ 

Page  oiG.  Instead  otXmichthys  Gill  read: 

SSI.— XENISTIVS  Jonlan  &.  Gilbeit  (gen 
In  the  typical  species  of  Xenickthyt  Gill,  the  soft  do 
than  the  spiooas  dorsal,  and  composed  of  18  rays;  t 
ilarly  elongate,  of  IG  to  18  rays.  In  X.califomiauii 
shorter  than  the  spinons  dorsal,  and  composed  of 
anal  is  also  short.  The  latter  species  may  be  take 
diKHnt-t  (^nnH.  ^hiph  Tnnv  1m>  i-kIIihI   Xntistii*.     fe,„ 
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Page  548.  Instead  of  Lu^anus  melanurus  read : 

Ml*  Ij*  chrysnros  (Bloch)  Yalllant. 

Erase  from  its  synonymy  ^^Perca  melanura  L.  Syst.  l^at."  The  latter 
is  a  West  Indian  species  of  DiaJxms  {=IlcB7nulon  dorsale  Poey). 

Page  548,  549.  In  all  oar  species  of  Lufjanus  the  series  of  scales  above 
the  lateral  line  extend  obliquely  upward  and  backward,  being  not 
throughout  parallel  with  it.  In  L.  chrysurus,  caxiSj  steamsij  and  blade- 
/ardi,  the  patch  of  vomerine  teeth  is  "  anchor-shaped.^  In  many  of  the 
other  species  of  the  genus  the  patch  of  vomerine  teeth  is  lunate,  and 
iQ  some  the  series  of  s(!^es  above  the  lateral  line  are  parallel  with  the 
lateral  line. 

Page  549.  After  Lufjanus  caxis  add: 

869  (5).  Ij.  cabailerote  (Bloch  &  Schneider)  Poey. 

Brown,  tinged  with  violet;  red  below;  fins  wine  color;  eye  red; 
young  with  a  blue  stripe  or  line  of  points  under  the  eye,  but  without 
dark  bands.  Body  rather  more  elongate  than  in  L.  caxis;  snout  prom- 
inent, 3  in  head,  the  profile  somewhat  concave;  mouth  rather  small; 
maxillary  not  rejiching  middle  of  orbit;  jaws  subequal;  teeth  very 
strong;  upper  jaw  with  2  large  and  4  small  canines;  vomerine  teeth  pro- 
longed backward  on  the  median  line ;  eye  4^  in  head,  1§  in  snout ;  pre- 
opercle  notched,  but  the  knob  of  the  interopercle  very  inconspicuous ; 
caudal  emarginate;  pectorals  If  in  head,  scarcely  reaching  front  of 
anal;  second  anal  spine  strong,  scarcely  longer  than  third;  fourth 
dorsal  spine  longest.  Direction  of  rows  of  scales  above  lateral  line 
very  oblique;  nuchal  scales  in  3  series.  Head  2|;  depth  3.  D.  X,  13; 
A«>III,  7;  scales  9-45-16.  West  Indies,  north  to  Key  West.  Beaches 
a  weight  of  12  pounds. 

(Anthias  cahallerote  Bloch  Sc  Sclineider,  Syst.  Iclitli.  1801,  310:  Mesoprion  eynodon 
Gttnther,  i,  194;  Poey,  Proc.  Acad.  Nat.  Sci.  Pbila.  I860,  187 ;  Poey,  Synops.  Pise.  Cub. 
1868,  293;  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  x,  75,  1871.) 

869  (c).  li.  campechianus  Poey. 

Deep  red,  paler  on  the  throat;  streaks  along  the  rows  of  scales  bluish 
above,  yellowish  on  the  sides;  fins  colored  like  the  Ixxly;  dorsal  bor- 
dered with  orange,  and  with  a  narrow  blackish  edge ;  caudal  bordered 
with  blackish;  eye  red;  a  blackish  bl«tch  near  the  lateral  line  below 
t  dorsal,  as  in  namerous  West  Indian  species  (and  in  the  young  of 
*^^   Body  rather  deep.    Eye  large,  4  in  head;  maxillary 
BfO)  preoperole  serrate,  the  concavity  slight;  inter- 
}  canines  slender;  teeth  in.  lo^^  ^^^  \sk&^{,^  ^a^ 


922     CONTRIBUTIOSS   TO   NORTH   AMERICAN   ICHTHYOLOGY—n 

front ;  tongue  with  two  roagh  plates ;  soft  dorsal  as  long  as  the  |»s 
the  spinous  behind  fifth  spine;  caudal  little  forked.  Temporal  bai 
scales  broad ;  scales  above  lateral  line  forming  oblique  series  not 
allel  with  the  back.  Vomerine  teeth  prolonged  backward  in  a 
band  on  the  median  line.  D.  X,  14;  A.  Ill,  8;  65  scales  in  a  i 
above  lateral  line,  53  below.  Gulf  of  Mexico;  brought  to  the  Ha 
markets  from  the  Bay  of  Campeachy  and  from  Key  West.    {Poof, 

• 

(Meaoprion  oampechanua  Poey,  Memorias  Cuba  ii,  149,  1860,  and  in  Synops. 
Cubens,  294:  Mesoprion  oampechianus  Poey,  Anu.  Lye.  Nat.  Hist.  N.  T.  1870,  &) 

Page  549.  To  the  account  of  Lu^anus  stearnsi  add :  Scales  abov 
eral  line  forming  oblique  series,  which  are  not  parallel  throughout 
the  lateral  line.  Teeth  on  vomer  in  an  anchor-shaped  patch,  prolo 
backward  on  the  median  line ;  outer  pair  of  canines  above,  vei^'  b 
teeth  of  lower  jaw  moderate;  teeth  on  tongue  in  a  single  patch; 
illary  2f  in  head,  reaching  front  of  pupil;  posterior  nostril  ovate; 
toral  1^  in  head;  second  and  third  anal  spines  subeqoal. 

r-t|  Page  549.  After  Lutjanus  stearnsi  add: 

864  (&).  £..  syna§rris  (L*)  Poey. 

I  Olivaceous  above,  silvery  on  sides  and  below;  flushed  with  rec 

above ;  back  and  sides  with  wide,  continuous  stripes  of  golden  ye 

usually  wider  than  a  series  of  scales;  a  black  blotch  below  soft  do 

sides  of  bead  with  yellow  stripes  usually  continuous  with  thus 

"  J  sides;  two  yellow  stripes  from  eye  to  snout;  caudal  reil;  other  fine 

•    ■  lowish;  dorsal  with  two  reddish  longitudinal  bands;  ventrais  marj;i 

with  white  ;  these  colors  fading  in  alcohol.  Body  rather  deep  and 
pressed;  anterior  profile  steep  and  nearly  straight;  lower  jaw  pn 
iug;   maxillary  reaching  to  below  front  of  eye.     Teeth  rather  si 

^  f  subequal,  the  canines  little  developed;  teeth  on  vomer  in  a  /^-sh 

patch,  slightly  prolonged  backward  on  the  median  line.  Scales  si 
smoothish;  those  above  lateral  line  arranged  in  series  not  par 
with  the  lateral  line.  Preopercle  with  a  shallow  notch.  Dorsal  sj 
slender;  anal  spines  graduated ;  anal  fin  rather  high;  caudal  m( 
ately  forked.  Pectorals  long,  IJ  in  head,  almost  reaching  anal, 
rakers  rather  long  and  strong.  Head  2§ ;  depth  2|.  D.  X,  12 ;  A. 
7;  scales  C-oO-17.  L.  12  inches.  West  Indies;  north  to  Key  A\ 
Florida. 


'7^ 


(Sparus  synagrh  L.  Syst.  Nat:  Sparus  vermicularia  Bloch  &  Schneider,  1901, 
Mesoprion  uninotatus  Cuv.  &  Val.  ii,  479:  Mesoprion  uninotatM  Giinther^  i,  202:  . 
prion  uninotatu»  Po^y ,  SyuopalB  Piac  Cabens, 
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Page  550.  Conodon  G.  &  Y.  should  be  recognized  as  a  distinct  genus. 

Page  550.  To  the  account  of  Conodon  noMlis  add: 

Series  of  scales  above  lateral  line,  forming  series  parallel  with  the 
lateral  line ;  anterior  limb  of  preopercle  with  strong  spinous  teeth  di- 
rected forwards.  In  all  our  species  of  Pomadasys  the  scales  above  the 
lateral  line  form  seiies  not  parallel  with  the  lateral  line. 

Page  551.  Pomadasya  fasciatm  is  identical  with  P.  fulvomaculatus  and 
should  be  suppressed.  Instead  of  "Lat.  1.  75,"  in  the  description  of  the 
latter  species,  read  "Lat.  1.  57.'' 

Page  551.  After  bbj  etc.,  add: 

c.  Body  short  and  deep ;  the  back  arched;  spines  strong ;  oater  teeth  enlarged;  lips 
thick ;  soft  dorsal  and  anal  with  small  scales.    (Aniaotremus  Gill.) 

Page  552.  In  the  description  of  P.  virginicus  add  "scales  10-55-16.'' 

Page  552.  Pomadasys  bilineatus  has  been  lately  taken  in  Florida  by 
Dr.  J.  A.  Henshall.  Scales  0-35-13;  about  45  pores  in  lat.  1.  The 
specimens  from  California  referred  to  this  species  probably  belong  to 
the  following: 

87 1  (b).  P.  interraptns  (GiU)  J.  &  G. 

Adult  grayish;  each  scale  on  upper  anterior  part  of  body  with  a  dis- 
tinct blackish  spot;  fins  all  more  or  less  dusky.  Young  (?)  (interruptus) 
with  the  s|)ots  obsolete;  sides  with  two  parallel  jet-black  bands,  the 
lower  from  eye  backward  nearly  but  not  quite  reaching  a  large  black 
blotch  at  base  of  caudal.  Back  arched;  pectoral  a  little  shorter  than 
head;  second  anal  spine  robust,  half  length  of  head,  longer  than  fourth 
dorsal  spine.  Scales  very  large,  especially  below  spinous  dorsal,  where 
they  are  much  larger  than  in  P.  bilineatus,  HeaA  3;  depth  2 J.  D. 
XII,  10;  A.  Ill,  9;  scales  7-34-12;  pores  about  45.  San  Diego  (!)  to 
Panama. 

(t  Genytremus  interruptus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  ISfil,  256  (young) :  Prhtipoma 
fUrthi  Steind.  Ichth.  Beitr.  v,  4,  1876:  Pomadcmys  furthi  Jor.  <&  Gilb.  Proc.  U.  S.  Nat. 
Mu8.  18dl,  3S5.) 

Page  553.  After  Diabasisformosus  add: 
879  (6).  D.  elegrans  (C.  <&  V.)  J.  <&  G. 

Brownish;  sides  of  head  and  body  with  seven  or  eight  conspicuous 
wavy  longitudinal  bands  of  light  blue,  edged  with  dusky.  Back  some- 
what elevated;  snout  long,  compressed;  mouth  large,  the  maxillary 
reaching  to  below  eye;  eye  1}  in  suout,  3 J  in  body.  Head  3 J  (in  total); 
depth  about  the  same.    D.  XII,  16 ;  A.  II,  0 ;  scales  8-50-16.    West 


i 
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Indies;  north  to  Florida.    BesembleB  D.  fwmamu^  bat  readily  disi 
guished  by  the  striped  body. 

{HfBwmlon  eUgaiM  C.  &  V.  v,  807:  HamiiioneUgwMQ^Sak^bMst^  i,  306.) 

Page  553.  After  Dioftom  c&ryMiptertw  add: 

8Y8  (h).  D.  cbr^fliis  (Brouae.)  J.  &  O. 

Light  olive;  each  scale  with  a  large  dark  spot;  these  forming  i 
distinct  interrupted  stripes  along  the  rows  of  scale ;  lower  flns  dm 
a  dosky  blotch  at  angle  of  preopercle.  Yonng  with  2  or  3  loDgitod 
blackish  streaks.  Back  somewhat  elevated ;  maxillary  reaching , 
past  front  of  eye,  2|  in  head.  Series  of  scales  above  lateral  line  i 
oblique  (as  in  all  our  species  of  DidbaM)^  the  series  from  the  scapi 
scale  reaching  6th  dorsal  spine;  preopercle  well  serrated*  Loii| 
dorsal  spine  2^  in  head ;  second  anal  spine  strong,  2^  in  head,  the 
high.  Pectoral  l^in  head.  Head  3;  depth  2f  D.  Xn,  18;  A] 
7 ;  Lat.  1.  42.    West  Indies ;  north  to  Florida. 

{Pensa  ehrimU  BronsMnet  M8S:  Hcsmulom  dkrowi*  C.  AY.  843:  ITirwuilf  dr 
Gttntbcr,  i,  310:  Bcmwlom  terratmm  Poey,  Memorias,  ii,  181.) 

878  (o).  D.  albas  (C.  <&  Y.)  J.  <&  0. 

rQ  Color  p<'ile  uniform  plumbeous;  no  black  spot  behind  angle  of  pi 

I>erc1e.  Mouth  wide,  biU  the  maxillary  not  reaching  front  of  orbit; 
G  in  head,  2|  in  snout;  preopercle  finely  and  evenly  serrate,  its  po 
rior  limb  nearly  vertical.  Dorsiil  fin  scarcely  notched,  the  sxiines  rat 
strong,  the  fourth  longest^  2^  in  head;  second  and  third  anal  spi 
nearly  equal  in  length  and  strength,  rather  more  than  half  fourth  doi 
spine.  Caudal  forked.  Head  3}  (in  total);  depth  3^.  D.  XII,  16; 
ni,  8;  scales  7-50-16.    West  Indies;  north  to  Key  West     (Poey.) 


(Hamulan  album  Cuv.  &  Yal.  v,  241:  JJamulon  album  Giinthcr,  i,  311:  Bi 
album  Po«y,  Synopsis  Pise.  Cabens.    1868,  312.) 


Page  553.  To  description  of  Diabasis  chrysopterus  add: 

Brownish-olive  above;  a  narrow  bronze  band,  darkest  in  young, fi 
snout,  through  eye,  to  base  of  caudal;  above  this  two  or  three  d 
streaks  from  eye  to  above  gill-opening;  another  beginning  on  top 
snout  on  each  side,  passing  above  eye,  and  extending  parallel  with 
first-mentioned  stripe  straight  to  last  ray  of  dorsal,  where  it  meets 
fellow  of  the  opposite  side;  a  dark  streak  from  tip  of  snout  abwf  i 
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dian  line  to  front  of  anal;  very  bright  specimens  show  a  narrow  yellow 
stripe  following  each  series  of  scales  on  back  and  sides;  adults  often 
plain  silvery;  a  large  rounded  black  blotch  at  base  of  the  caudal;  fins 
all  plain;  inside  of  mouth  scarlet.  Body  rather  elongate,  somewhat 
compressed;  the  back  little  elevated.  Snout  rather  short,  2f  in  head; 
preorbital  moderate,  about  equaling  eye.  Maxillary  reaching  middle 
of  pupil,  2  in  head.  Eye  4^  in  head.  Dorsal  spines  rather  high,  the 
longest  1^  to  2J  in  head,  longer  than  the  second  anal  spine;  second 
anal  spine  strong,  longer  and  stronger  than  third,  2§  to  2^  in  head, 
reaching,  when  depressed,  to  base  of  last  ray.  Pectorals  IJ  to  IJ  in 
head.  Head  3;  depth  3.  D.  XIII,  15;  A.  Ill,  8;  scales  7-52-13.  Tho 
color  of  the  young  of  Z>.  fremehundus  is  very  similar,  but  the  back  in 
the  latter  species  is  more  arched,  the  mouth  much  smaller,  and  the 
scales  below  the  lateral  line  much  larger.  The  adult  form  of  D.freme- 
bundiLSj  as  yet  unknown,  is  probably  more  like  D.  chromis.  To  sy- 
nonomy  of  D.  chrysopterus  add: 

(Ilcemulon  aurolineatum  C.  &y,  v,  237:  HcBmulon  aurolineatum  Gthr.  i,  ^6:  ffcemulon 

caudimacula  Poey,  Syn.  Pise.  Cub.  379;  not  of  C.  &  V. :  Hamulon  quadrilineatum  Hoi- 
brook,  Ichth.  S.  C.     1860,  19G.) 

874  (6).  D.  Jenlgrnano  (Poey)  Goode  &,  Bean. 

Pale  olive,  with  faint  dusky  and  yellow  longitudinal  streaks,  espec- 
ially in  the  young ;  fins  all  pale,  probably  yellow  in  life.  Body  com- 
paratively elongate,  compressed,  the  back  little  elevated,  the  profile 
regularly  curved  and  not  steep.  Snout  3  in  head ;  eye  3 J.  Mouth  very 
large,  the  maxillary  extending  slightly  past  middle  of  eye,  1^  in  head. 
Teeth  uot  very  large.  Preopercle  well  serrated.  Dorsal  deeply  notched, 
the  spines  moderate,  the  longest  equal  to  maxillary;  soft  dorsal  low; 
anal  rather  high,  its  edge  concave,  its  second  spine  about  as  long  as 
third  and  much  stronger,  2 J  in  head;  caudal  well  forked,  the  upper 
lobe  longest.  Pectoral  1^  iu  head,  reaching  past  ventrals  to  vent. 
Scales  above  lateral  line  iu  very  oblique  series.  Head  3 ;  depth  3.  D. 
XIII,  15;  A.  Ill,  9;  scales  7-5Q-11.  L.  7  inches.  Cuba,  north  to 
Garden  Key,  Florida. 

(Hcemulon  jenigiiano  Poey,  Momorias  Cuba,  ii,  183,  1860,  and  in  Syn.  Pise.  Cub.  319  . 
IHamulon  «r/iranW  Agansiz,  Spix.  Pise.  Bras.  131:*  ^  Uamulon  schrankx  GUntber,  i,  310.) 

Page  55G.  Before  Sparus  insert : 

98»S  (6).— €AI.A]IIUS  Swainson. 
(Swainson,  Nat.  Hist.  Fisb.  etc.  ii,  221,  1839:  type  Pagellus  calamus  C.  SlY.) 

Body  broadly  ovate,  compressed,  the  back  elevated;  bead  deep; 
preorbital  very  deep;  eye  placed  high,  preceded  by  a  blontish  pro- 


Second  inten^Tial  bone  of  the  anal  enlarged,  pet 
air-bltulder  being  received  into  its  concare  p 
tended  downwards  to  the  chevron  of  the  von 
side  behind  the  forehead ;  the  parasphenoid  h 
rior  creat,  which  is  more  or  less  notched  in  froi 
rent  processes;  tho  forehead  comparatively 
pressed  above  the  preorbital  region,  horizont 
tal  crest  extending  far  forwards  and  thicken 
depoeits,  the  inner  as  well  as  tho  outer  latera 
the  orbits."  (QUI,  M8S.)  Species  rather  nm 
size,  chiefly  of  tropical  America.  (Latin  ealami 
8T6<b).  C.  megacephalHa  Svr.—FUme-fitk;  Peti 
Light  olive,  with  bluish  reflections,  the  youn 
front  of  head  and  preorbital  region  with  borizoi 
lines  of  steel  blue,  the  interspaces  yellowish;  ve 
pressed,  the  back  arched,  the  anterior  profile 
depth  of  preorbital  half  bead;  preocular  pron 
eye  moderate,  4  in  head.  Cleft  of  mouth  3J  ii 
of  each  jaw  moderately  enlarged,  C  to  8  in  num) 
each  side  of  H|ti>er  jaw  mnch  larger  than  the  < 
canine  directed  outaard  and  forward.  A  couc« 
before  dorsal ;  dorsal  of  moderate  height,  the  sc 
deeply  forked,  the  upper  lobe  the  longer;  am 
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of  montb  orange;  fins  pale;  young  with  5  or  6  dark  olive  bars;  caudal 
faintly  barred.  Body  deep,  the  back  considerably  elevated;  muzzle 
prolonged,  the  profile  somewhat  arched ;  eye  large,  3§  in  head.  Canine 
teeth  rather  long  and  strong,  all  similar,  usually  about  8  in  each  jaw 
outside  of  the  cardiform  band.  Caudal  deeply  forked;  anal  spines 
graduated ;  i>ectoral  long,  somewhat  longer  than  hea<l,  reaching  past 
anal  spines.  Depth  of  preorbital  2^  in  head.  Head  3J^;  depth  2.  D. 
XII,  12;  A.  Ill,  10.  Tropical  America,  north  to  South  Carolina  and 
Lower  (California. 

{Spanu  bajonado  Bloch  &.  Schneider,  Syst.  Ichth.  1801,  2H4 :  PageUui  caninus  Poey, 
Mem.  Cuba,  ii,  468,  18G1:  Calamus  bajonado  Poey,  Ann.  Lye.  Hist.  N.  Y.  x,  176,  1H72: 
Sparua  hrach^nomuB  Lockington  Proc.  U.  S.  Nat.  Mas.  1860,  283.) 

876  id).  €•  macrops  Poey. 

Pale  olivaceous,  somewhat  silvery;  sides  with  obscure  olivaceous 
bands,  especially  in  the  young ;  preorbital  not  striped  ;  ventrals  pale. 
Body  broad-ovate,  compressed,  the  back  elevated,  the  anterior  profile 
slightly  curved,  not  very  steep.  Preorbital  deeper  than  long,  its  depth 
nearly  half  head.  A  sharp-edged  bony  prominence  before  eye.  Eye 
large,  3  in  head,  about  as  long  as  maxillary.  Front  teeth  slender,  little 
enlarged,  about  12  in  the  outer  series  in  each  jaw;  molars  ratber  small, 
in  3  rows  above  and  2  below.  Scales  above  lateral  line,  in  series  par- 
allel with  the  lateral  line.  Procuinl)ent  spine  of  dorsal  concealed.  Fins 
low;  caudal  moderately  forked.  Pectoral  long,  a  little  longer  than 
head,  n^aching  second  anal  spine,  which  is  little  enlarged,  little  longer 
than  third.  Head  3J;  depth  2,V.  D.  XII,  12;  A.  Ill,  11;  scales 
7-53-17.    Cuba,  north  to  Garden  Key,  Florida. 

{Calamus  macrops  Puey,  Ann.  Lye.  Nat.  Hist.  X.  Y.  x,  181,  1872.) 

8Y6  {e).  €•  arctiftrons  Goode  <&  Bean. 

Light  olive,  with  bright  reflections ;  sides  with  obscure  dark  cross- 
bars;  head  ^vithout  distinct  markings;   fins  nearly  plain,  all  pale. 
Body  oblong-ovate,  more  elongate  than  usual  in  this  genus,  the  ante- 
rior profile  being  very  convex.    Mouth  rather  large ;  maxillary  2^  in 
head,  reaching  front  of  orbit.    Front  teeth  in  l)oth  jaws  rather  strong, 
all  similar,  somewhat  canine-like,  G  to  8  in  each  jaw  ;  upper  molars  in 
2  rows  anteriorly  and  3  posteriorly;  lower  in  2  rows;  a  conspicuona 
pore  with  a  dermal  flap  on  each  side  of  snout.     Preorbital  very  deep, 
its  depth  3 J  in  head.    Eye  small,  SJ  in  head,  placed  very  high.    Dorsal 
spines  slender,  the  longest  3J  in  head,  aboat  eqnal  to  longest  soft  ray. 
Anal  spines  small,  graduated,  the  third  4  in  head.    Caudal  deeply 
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forked,  the  upper  lobe  nearly  as  long  as  head.  Pectorals  as  lonf 
head,  reaching  slightly  past  vent.  Head  3J  ;  depth  2^.  D.  XIII, 
A.  Ill,  11 ;  P.  16 ;  scales  5-46-14.    Southern  Florida. 

(Good©  &  Bean,  Proc.  U.  8.  Nat.  Mus.  1882.) 
bh.  Anterior  t«eth  little  larger  than  the  others,  not  canine-hke.     {GramwMtfMtV 
876  (/).  €.  medius  (Poey)  J.  <&  G. 

Olivaceous,  rather  dusky;  body  and  vertical  fins  with  obscure 
of  dark  olive,  which  mostly  disappear  with  age;  preorbital  with 
row,  horizontal  bluish  stripes;  ventrals  pale.  Body  rather  elonj 
comparatively  elliptical;  the  back  less  arched  than  in  other  spe 
the  anterior  profile  moderately  curved.  Preorbital  deep,  2^  in  b 
maxillary  2^  in  head.  Eye  small,  placed  high,  4  in  head.  Ant 
teeth  small,  scarcely  enlarged,  none  of  them  canine-like;  molars  im 
in  three  series  above,  two  below.  Spines  low,  slender ;  soft  dorsal 
caudal  less  deeply  forked  than  usual;  anal  spines  graduated;  ped 
comparatively  short,  as  long  as  head,  reaching  a  little  past  vent 
i  tance  from  base  of  x)ectoral  to  base  of  dorsal  less  than  head.    Hea^ 

I  depth  2|.    D.  XII,  12;  A.  III.  9;  scales  5-46-11,  16  in  a  series  beti 

Iq  dorsal  and  nape.    L.  10  inches.    Florida  to  Cuba. 

(Grammateus  mediua  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.  1872,  183.) 

m  877.  C.  milneri  (G.  &  B.)  J.  &  G. 

J  m  This  species  belongs   to  the  genus  Calamus^   and    is  ver>'  ck 

j  9  allied  to  C  melius,  from  which  it  may  be  distinguished  by  tin*  follow 

-■{■  characters:   No  blue  stripes  on  preorbital;  ventrals  blackish.     1 

Is  more   arcbod    than   in  mediusj  the   anterior  profile   less  (*onvex; 

^■\m  tance  from  axil  of  pectoral  to  front  of  dorsal  greater  than  loii'irt 

--*■  head.     Eye  4  in  head  (not  5  as  in   C  micr'ps  GuiclnMiot  a  Ci 

^.  9  species,  with  which  it  agrees  in  other  respects).     Scales  alwve  In 

...  S  line  smaller.     Scales  6-47-13;  about  26  in  a  series  before  dorsjil.    1 

il  3J;  depth  2}. 

I  Page  5r>6.  Sparns  pa^^rns  h.—Gul/  Porgee. 

I  The  coloration  of  tliis  species  as  shown  in  specimens  from  Penw 

I J  is  as  follows:  Light  crimson,  shaded  with  golden  olive ;  si<les  and  b 

!■  silvery,  flushed  with  red;  many  scales  of  back  and  sides  each  wi 

'JB  small  round  si>ot  of  deep  puq)lish  blue,  these  fonning  h)n;iitm 

•bI  streaks  below  and  broken  oblique  streaks  above  lateral  line;  a  few 

']■  spots  on  nape  and  opercle;  fins  largely  orange,  shaded  with  pink. 

}■  find  no  account  of  the  presence  of  blue  spots  in  the  Euro|>eAn  vai 

I  of  this  species. 
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Pago  557.  The  groaps  called  Sienotofiius  and  Lagodon  shoald  be 
recognized  as  genera  distinct  from  DiplodtiSj  and  the  prior  Argyropi^ 
Sw.  (Class'n  Fish,  etc.,  1839,  221;  tyi)e  Spams  spinifer  Forsk.)  should 
probably  be  used  for  the  former. 

Page  557.  The  species  called  in  the  text  Spartis  chrysops  and  Sparvn 
aculeatuB  are  identical.  The  species  belongs  to  the  genus  ArgyropSj 
and  should  stand  as: 

880*  A«  chrysops  (L.)  J.  &  G.^Southcm  Porgee, 

Differing  from  the  common  northern  scup,  A.  versicolor i  (Mitch.)  J.  & 
G.  (=&  argyrops  Auct.  not  of  Linn.),  in  the  following  respects: 

Body  more  elongate  and  less  elevated  anteriorly;  molar  teeth 
coarser;  size  larger.  Head  3^;  depth  2J.  D.  XII,  12;  A.  Ill,  11; 
scales  7-48-14.  L.  18  inches.  Cape  Cod  to  Florida.  The  specimen 
described  in  the  text  (25170  U.  S.  ^at.  Mus.)  is  unusually  deep-bodied 
for  this  species. 

Page  557.  After  Argyrops  versicolor  add: 
881  {h).  A*  caprinns  (Bean)  J.  Sl  G. — GoaVt  Head  Porgee. 

Light  olive;  silvery  below;  the  young  with  faint  very  narrow  darker 
bars.    Body  subovate,  the  back  anteriorly  much  more  elevated  than  in 


*Tho  cranial  characters  of  Argifrops  are  very  different  from  those  of  Diplodns^  an 
18  shown  by  the  following  account  of  the  skulls  of  the  two  genera,  kindly  furnished 
to  as  by  Professor  Gill : 

In  Diplodus  ^Hbe  skull  is  extended  downwards  to  the  chevron  of  the  vomer,  and  is 
notched  on  each  side  behind  the  forehead ;  the  parasphenoid  has  a  varying  inferior 
crest,  which  i»  entire  near  its  posterior  decnrn»nt  processes;  forehead  broa<l,  well  de- 
fined, convex  transversely  above  the  orbits,  abruptly  terminated  behind  by  the  con- 
vergence of  the  external  lateral  crests  into  the  occipital,  the  occipital  crest  ending 
abruptly  behind  the  forehead,  and  thickened  with  vertical  osseous  strise;  the  inner 
OS  well  as  outer  lateral  crests  erect  and  laminar,  and  converging  moro  or  less  forwards. 

''In  Diplodua  proper  the  forehead  is  moderately  broad  and  tbo  bones  contracted 
forwanls,  the  parasphenoid  with  a  superficial  inferior  crest,  convex  forwards,  and 
little  developed  posterior  decurrent  processes. 

''In  Archosargua  Oill,the  forehead  is  very  broad  and  the  bones  wide  and  almoafc 
oven  with  the  prefrontals  in  front;  the  parasphenoid  with  a  deep  inferior  crest,  and 
emarginate<l  anteriorly  and  with  enlarged  posterior  decurrent  processes. 

"In  the  genus  SttnofomuB  {ArgyropB)  the  skull  is  extended  forwards  to  the  bead  of 
the  vomer  and  notched  on  each  side  behind  the  forehead;  the  parasphenoid  has  tbo 
Inferior  crest  low,  and  little  developed  post«riorly-decurrent  processes;  the  forehead  is 
narrow  and  ill-flefined  behind,  its  surface  of  compact  texture,  but  with  a  few  foramina 
and  two  longitudinal  grooves  on  each  side ;  the  occipital  crest  moderate,  extending  bat 
little  forward  of  the  supraoccipifal  bone,  and  not  overhanging  backward;  the  crest 
strengthened  by  a  longitadinal  lateral  ridge  on  each  side,  terminating  backwards  in 
iDamillifonn  projections,  the  inner  and  enter  lateral  crests  not  pxocurrent  on  tbo  for«> 
head." 

t  LabrvB  renieolor  Mitch.,  Trans.  Lit.  and  Phil.  8oo.,  1815, 1,  404.    Spartu  argyrops 
L.  is  the  yonng  of  A,  ehr^Bopt,  with  2d  and  3d  dorsal  spines  Alameatono. 
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versicolor.  Profile  steep,  with  a  strong  depression  above  eye; 
snout  rather  jiointed ;  occipital  region  carinate.  Front  teeth  smal 
a  close-set  band,  the  outer  series  a  little  enlarged,  compressed  and  la 
olate,  much  as  in  versicolor.  Molars  in  two  rows  in  e-ach  jaw.  < 
rakers  very  short.  A  strong  procumbent  spine  before  dorsal;  first 
second  dorsal  spines  very  short ;  third  dorsal  spine  more  or  less 
mentous,  reaching  past  middle  of  soft  dorsal;  pectoral  a  little  lo 
than  head,  reaching  soft  rays  of  anal.  Scaly  part  of  cheek  as  dec 
long  (in  A.  versicolor  considerably  longer  than  deep).  Second  i 
spinal  of  anal  quill-shaped  as  in  Calamvs.  Head  3f ;  depth  2. 
XII,  12 ;  A.  Ill,  12 ;  scales  about  7-48-14.  West  coast  of  Florid 
rather  deep  water.  Distinguished  from  A.  versicolor  by  the  dc 
cheek  and  preorbital,  the  diflferent  form  of  the  body,  and  the  differ 
in  the  dorsal  spines. 

(Stenotomus  caprinva  Bean,  Proc.  U.  S.  Nat.  Mns.  1882.) 


On  page  560,  after  Diplodus  caudinuicula^  add  : 

"885  (6).  D.  carib«as  (Poey)  J.  <&  G.^Sargo. 

;3  Steel-brown,  with  golden-yellow  longitudinal  stripes,  which  scai 

•extend  on  the  head,  3  above,  5  or  0  below  the  lateral  line ;  a  black 

I  pM  Jit  the  shoulder;  dorsal  yellowish,  with  a  fiiiut  dusky  median  str 

\.\  S  veutrals  orange  in  the  females,  yellowish  and  punetjite  in  the  uu 

\M  JWial  similarly  colored.     Body  deep;  snout  obtuse;  maxillary  read 

;  I  M  beyond  posterior  nostril;  molars  in  two  rows;  incisors  broad,  ciil 

.f  a  second  anal  sjHne  much  longer  and  larger  than  third;  pectoral  lonj: 

-'IS  pointed*,  caud«nl  forked.     Head  41   (in  total);  depth  2'1.     I).  XIII 

'•^*  *  A.  Ill,  10.     West  Indies,  north  to  Key  West  (Poey  in  lit.). 

(Sargus  cariha^us  Poey,  MemoriuH,  ii,  I8i>0,  197,  ami  in  Synops.  Pise.  C'lilwiib.  3r 

'{  |M  Page  563.  After  Apogon  americanus  add: 

f9§9  (&).  A.  macnlatus  (Pooy)  J.  &  O. 

Uniform  bright  scarlet ;  a  round  black  sj)ot  below  second  dorsjil 

another  on  side  of  caudal  peduncle  above  median  line.     ^laxillary 

h(?ad,  reaching  beyond  pupil;  eye  very  large, 3  in  head;  preopen*l»» 

\i  m  tinctly  serrulate ;  pectoral  1^  in  head,  a  little  shorter  than  caudal.   11 

\  B  2i ;  depth  2 *.    D.  VI-1,  7 ;  A.  II,  8 ;  scales  2^-20-7.    L.  3  inches.    V 

jM  Plorida  to  Cuba. 

(Monoprion  maculatus  P(k\v»  Mem.  Cubaii,  121^,  l'^G<i:  A mia  macula ta  Pch\v.  Srn.  1 
Cub.  304,  1868;  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Miis.  1H82,  279.) 

It  is  doubtful  whether  Apogon  americanus  has  ever  been  really  ta 


bad  emdniML.  Idff  ten:  "i6«iii:i>nd  >t  VAiT;A3.:  a  l^VNicrr  ^  rl  aivw^^* 


.r  .  Am  allMBft  J.  A  >\ 

Busty -re^  irnk  nKwr  }b$«i».  S^y  ah*'.  iTi>  \y-i>  f.Tw%y  >;jxvk  hn^  %  ; j 

Moath  reiT  oUiqve:  mAxfllazy  1|  in  br^ad^  Tt:ji^liinj:  ]>»>:  ;>;;:v.\  :^^vv 
erelewith  bot^  nd«f^  cniiiY:  eye  nn^enite*  « j  in  b<^^<',:  siw:^.^.  av.,-'' 
^ine  half  les^fc  oif  k«^:fst  anal  ir.y,  ^2  ^^-  bt^^^^* :  vvntra^s  a  l:::k  Xv^^:;^  * 
than  pertcnl&  ih4  xt^rhin^  veuu    Heii«!  :^!:  t>i^;h  "^J,    1^,  Vl-t,  **; 
A.  n,  S:  Lat.  L  iri.    L.  2i  imhe^    West  Flor.a;*, 


.Tor.  ^  GilK.  IVdc.  C.  S.  Sat.  Mqsl  Ir^e.  :!:9. 


Page  5&L  MmOmm  ku^atas  L. 

Specimens  of  this  species  have  been  obtainetl  at  lVns;u\^l;K  Flonil;^ 
and  at  Wood's  Holl.  Massacbnsetts.  Tlio  American  fonw  v5^wlvi|v  «^••^>l?^ x 
J.  &  G.)  is  distingnishable  fn>m  the  tv]Mc;il  ^«lr^«lfNce  in  Iho  Knxei 
fins,  less  blant  snont,  shorter  months  ami  the  ]m'semv  of  two  hitonU 
stripes  of  yellow.  From  the  Eun>i>ean  variety  xNrMif/rfMjt  \  WhWhjc  xwt* 
muletus  L.),  snbsp.  avraf ir«  is  known  by  the  lower  tins  ami  by  the  re 
placement  of  the  black  band  on  the  <lors;il  tin  by  a  kuul  of  yellow . 
Heail  ^;  depth  4.  D.  VII-I,  S:  A.  11,(>.  Palatine  tivth  tHMU'Ht*  ami 
granalar,  foiming  a  large  patch. 

C^mUw  barhaiwM  mmraivn  .lor.  &  Gilb.  PnH\  V.  S.  Nat.  U\\«^  0^2,  \^t.^ 

Page  509.  Instead  of  flei(vna  steUi/era  read : 
895.  S.  lanceolata  (HoHir.)  Gtlir. 

The  identity  of  our  8i)ecie8.with  <Sf.  ntrUi/rra  (t$*hpiHt>nii)  jm  very 
doubtful. 

Page  570.  To  the  description  of  Sviwna  anjt/ro!vinHt  {pHHvtata)  iidd 
"lowest  tooth  of  preopercle  spinous,  dinM^tetl  downwanl.'' 

Page  571.  Sciama  oceUata  is  known  jih  **Ked  HhIi"  on  onr  tlnlf  roiiMl. 
It  reaches  a  weight  of  35  to  40  iNMinds.  Old  H|MT.inienN  entiivly  Iono 
the  serratnres  on  the  preopercle,  the  edge  of  the  lM)ne  becoming  mem- 
branaceous and  entire  as  in  "  CorrinnJ^ 
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Page  572.  Instead  of  ^'ccy^  etc.,  read: 

299  (o).— COBVIWA*  Cuvior. 

The  species  of  '^Scicena^  which  have  the  preopercle  without  b 
serratures  may  be  referred  to  Corvina.  Genus  296  (6),  B&ncador  she 
probably  be  retained  also. 

Page  573.  After  Corvina  acuminata  odd: 

393  (2).— E<|UES  Bloch. 
(Bloch  Ichthyologia,  about  1790:  type  Equea  americanus  Bloch.) 

Body  oblong,  compressed,  the  back  much  elevated  anteriorly.  Mo 
rather  small,  the  lower  jaw  included ;  teeth  in  villiform  bands,  the  on 
somewhat  enlarged  above;  preopercle  serrate,  the  teeth  flexible;  pa 
dobranchife  present.  Scales  moderate,  extending  on  the  soft  fl 
First  dorsal  of  about  16  spines,  the  median  spines  much  elevat< 
second  dorsal  extremely  long.  Anal  very  small;  second  anal  sp 
small.  Pyloric  codca  few.  Air-bladder  simple.  Vertebr®  10+ 
( Latin,  Equvs^  a  horse;  the  long  dorsal  spines  being  compared  t< 
rider.) 
901  {h).  E«  lanceolatus  (Gmel.)Ca8t6ln. 

Greyish-yellow,  with  three  broad  blackish-brown  bands,  edged  w 
whitish ;  the  first  vertical,  from  the  crown,  through  the  eye  to  the  an 
of  the  moutli ;  the  second  slightly  arched,  from  the  nape  over  the  op 
cle  to  the  base  of  the  ventral;  the  third  curved,  from  the  top  of 
first  dorsal  along  the  middle  of  the  side  of  the  body  to  the  middk 
the  caudal  fin.  Head  small;  mapxillary  3  in  head,  reaching  pu 
Height  of  first  dorsal  usually  much  more  than  deptli  of  boily  be! 
it.  Head  3|;  depth  3^.  D.  XVI-I,  53;  A.  II,  10;  Lat.  1.  GO.  AV 
Indies ;  lately  taken  at  Pensacola  hy  Silas  Stearns. 

{Chwtodon  lanceolatus  GmeWuy  Syst.  Nat.  178H,  1254:  Equea  balteatus  C.  &  V.  v.  ; 
Giinther,  ii,  279:  Eques  americanus  Bloch.  Ichtli.  taf.  347,  fig.  1.) 

A  Page  575.  The  synonym  '^  Homoprion  xanihurus  Holbr.^  belongs 

H  Sciicna  argyroleuca,  not  to  Liostvmits  xanihurus. 

Page  575.  Genyonemus,     Several  of  the  characters  given  in  the  t 
.  are  inapplicable  to  South  A  merican  species  now  referred  to  Genyonem 

r\  *Cuvier,  Reffuo  Animal,  ed.2,  ii,  173,  1H29:  type  Scifrna  nigra  Blocli  =  .Sci^mo  un 

mi 

•^^  L.  ill  part,  the  species  having  been  coufoimded  by  L.  with  Sci(sna  umbra  {=zaq 

Lac).  The  enlargement  of  the  second  anal  spine,  nsed  by  Cuvier  to  distingnish  < 
rina  from  Soiama,  has  no  taxonomic  value.  {Corrina,  the  Italian  and  Spanish  namt 
various  ScisBnoidB,  originally  from  Latin  Corvus,  crow,  in  alluaion  to  the  dasky  colo 
C  nigra,) 
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Some  of  these  have  the  mouth  subinferior,  the  barbels  conspicuons, 
forming  a  toft  at  the  chin ;  the  dorsal  spines  10  and  the  caudal  double- 
truncate;  the  gill-rakers  short.  The  diagnosis  should  be  amended 
accordingly. 

Page  570.  Instead  of  Scicena punctata  read: 

896.  H.  cbrysura  (Lac.)  J.  &  O. 
(Dipterodon  chrysurus  Lac^pMe  iii,  64, 1802.) 

There  are  two  species  called  Perca  punctata  in  the  Systema  Naturse, 
and  the  second  of  these  should  be  suppressed. 

Page  577.  Instead  of  the  account  oiMenticirrus  littaralis  substitute: 

008.  m.  littoralls  (Uolbr.)  Gill.~5itr/  WhiUng. 

Grayish  silvery,  nearly  plain,  without  traces  of  bars ;  pectorals,  ven- 
trals,  and  anal  pale,  with  a  few  black  dots;  caudal  tipped  with  blackish;, 
lining  of  opercle  pale.  Body  rather  elongate,  the  caudal  peduncle  very 
slender ;  snout  bluntish,  3  in  head,  projecting  beyond  premaxillary  for 
about  one-sixth  its  length ;  maxillary  reaching  about  to  front  of  eye ; 
]>osterior  nostril  lanceolate;  outer  teeth  little  enlarged,  very  much 
snuiller  than  in  M.  alburnus.  Gill-rakers  small,  but  developed ;  lower 
lobe  of  caudal  longest.  Scales  on  breast  very  small,  iri*egular.  Head 
-^ ;  depth  4|.  D.  X-I,  23 ;  A.  I,  7 ;  scales,  6-50-11.  South  Atlantic 
and  Gulf  coast.    M.  undulatus  is  closely  related  to  this  species. 

M.  alburnus  is  darker  in  color,  usually  with  traces  of  dusky  bars ; 
pectorals  blackish  ;  lining  of  opercle  black.  Snout  sharp,  3f  in  head ; 
snout  much  projecting  (one-third  its  length).  Outer  teeth  of  upper  jaw 
very  large;  posterior  nostril  ovate  5  gillrakers  tubercular,  almost  obso- 
lete ;  maxillary  about  reaching  middle  of  eye.  Scales  on  breast  large, 
regularly  placed.  Head  3J ;  depth  4J.  D.  X-I,  24 ;  A.  I,  7 ;  scales  6- 
54-11. 

Page  578.  Mentidrrus  undulatus  has  the  outer  teeth  of  the  upper  jaw 
not  greatly  enlarged  and  should  have  been  placed  rather  under  a  instead 
of  aa.  Umbrina  elongata  Gthr.,  from  the  Pacific  coast  of  ^ropical  America, 
is  a  different  species.  The  latter  name  should  be  erased  from  the  synon- 
ymy of  M.  undulatus. 

« 

Page  578.  The  teeth  in  Larimns  are  mostly  in  single  series.  The 
genus  ^^Monosira^  Poey  (Anal.  Soc.  Esp.  Hist.  Nat.,  x,  326, 1881),  is 
identical  with  Larimus. 

Page  579.  The  genus  Atractoscion  should  be  suppressed.  Our  species 
may  stand  as  912,  Cynoscion  nobile  (Ayres)  J.  &  G. 
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Page  581.  The  presence  of  one  or  two  anal  spines  in  Cynascion  hi 

no  importance.    Probably  a  rudiment  of  the  first  spine  wUl  be  fouu 

in  all  the  species.     Cynoseion  regale  and  Cynottcion  nothutn  are  distil 

guished  from  our  other  species  by  having  the  second  dorsal  and  au; 

covered  with  small  s(!ales;  these  fins  being  naked  in  the  other  specie 

Otolithm  drummondi  Rich.  (Fauna  Bor.-Amer.  iii,  1836,  70;  Giinther,  i 

307),  from  New  Orleans,  is  identical  with  Cynoseion  inaculatum,    Th 

species  has  the  caudal  unevenly  tiiincate,  not  "lunat^^,  as  stated  in  tl 
text. 

Page  583.  After  Oerrea plumieri  add: 
919  (6).  O.  olisthostoma  Goode  &,  Bean.— /tmA  Pompano, 

Color  silvery  olivaceous ;  scales  with  faint  silvery  streaks  but  no  dari 
'Ones;  fins  mostly  pale  or  yellowish,  the  ventrals  somewhat  duskj 
Body  rhomboid,  short  and  deep,  the  back  elevated,  the  anterior  profiJi 
straight  and  very  steep ;  mouth  rather  large;  teeth  slender,  brusb>lik€ 
Preorbital  entire ;  preopercle  and  interopercle  serrate.  Groove  on  to) 
of  head,  for  reception  of  premaxillaries,  broad,  rounded  behind,  with 
.  median  linear  depression,  its  surface  completely  covered  with  smal 

J  deciduous  scales,  which  extend  forward  to  just  behind  nostrils.    £y 

moderate.     Dorsal  spines  high  and  strong,  the  second,  nearly  or  quit 

as  long  as  head.     Second  anal  spine  very  strong,  half  or  more  length  r 

^4-  liead.     Caudal  lobes  long  and  slender,  a  little  longer  than  head.    Vi^ 

'y'\  toral  long,  nearly  as  long  as  head,  reaching  front  of  anal.     Head  ' 

'  f.^  <lepth  2.     1).  IX,  10;  A.  Ill,  8;  scales  5-37-9.     L.  12  inches.     West  li 

•  J4  dies,  north  to  Southern  Florida. 

^  ,^'  (Goode  &  Bean,  Proc.  U.  S.  Nat.  Miis.  18«i,  423:  Gerres  rhombeuff  Poey,  Syn.  Pi- 

I,';;  Cub-   lHr)8,  :VZ:  Mojarra  rhombea   Poey,  Anal.  Soc.   Esp.  Hist.  Nat.  x,  327,  Icj^l,  ix 

■    '.y  Gtrrifi  thomheuH  C.  &  V.  vi,  4r)9;  a  specicM  of  similar  lorm,  bnt.  with  two  anal  »\m\ 

'f\  <»iil.Vj  Jiutl   tiie   preniaxillary  groove  entirely  naked.     The  genus  Mojarra,  in  Pu  > 

jjf  arrangement,  is  diKtinguished  from  Gerrett  by  the  entii*e  preorbital,  aud  from  ''/>»u 

•.;r,,  ieruH^'  by  the  serrated  ])reoperele.) 

■  !•:: 
\''^  Page  584.  Instead  of  Oerres  argente^is  read: 

"I?  tttJO.  G.  iirnla  c.  &  V. 

i'.:  This  specios  is  distinguished  from  the  other  American  s|>ecies  (e 

ii  <  (»pt  (hrrcs  homonymuH)  by  the  presence  of  a  transverse  baud  of  scah 

y.jj  across  the  anterior  part  of  the  groove  of  the  j)reniaxillaries  on  the  u 

"  :\'J  of  the  head;  behind  tliese  scales  the  naked  i)art  of  the  groove  apiH»a: 

1^!^  as  a  pit  when  the  jaw  is  protnided.     Third  dorsal  spine  f  as  long  : 

|:J  liea<l,  twice  as  long  as  second  anal  spine.     Head  3^;  depth  2 J.    1 

iti  IX,  10;  A.  Ill,  T-,  ^lialea  4-45-9.    Tip  of  dorsal  dusky.    West  Indie 

•<  *  north  to  Cape  Cod. 
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To  the  syuouymy  of  this  species  add: 

( Getr&tgulaC  &  V.  vi,  464 ;  Gtinther,  i,  346,  aud  iv,  255 :  DiapteruaguldToeyy  Synopsis 
PiBC.  Cubt'us.  323,  is  a  different  species.  The  types  of  Eucinofttomua  argentens  B.  <&  G. 
from  New  Jersey,  are  too  yonng  to  be  certainly  identified.  Numerous  specimens  col- 
lected by  us  in  North  and  South  Carolina  belong  to  Gerres  gula.) 

Page  584.  After  Oerres  homonymus  read : 
991  (&).  G.  cinereus  (Walb.)  J.  <&G. 

Silvery;  back  and  sides  with  G  to  8  bluish  vertical  bars,  about  as 
broad  as  the  l)ui)il,  these  extending  to  opposite  lower  part  of  orbit; 
the  bars  formed  of  confluent  blotches  and  rarely  obsolete;  axil  dark^ 
tins  with  some  dark  points.  Body  rather  elongate,  the  back  somewhat 
elevated  and  compressed,  the  belly  nearly  straight,  with  an  angle  at 
the  breast.  Teeth  very  small;  preorbital  and  preopercle  entire;  fur- 
row on  t^p  of  head  for  premaxillary  processes  broad,  scaleless,  round(»d 
behind.  Dorsal  spines  slender,  flexible,  the  longest  J  head,  half  longer 
than  second  anal  spine.  Pectoral  slender,  rather  longer  than  head. 
Caudal  deeply  forked,  a  little  longer  than  he<id.  Head  3^;  depth  2'j. 
D.  IX,  10;  A.  Ill,  7;  scales  5-40-10.  L.  18  inches.  The  largest  of 
our  species  of  the  genus.  West  Indies  and  both  coasts  of  Mexico; 
north  to  Florida  Keys  and  Gulf  of  California. 

{Mugil  cinereus  Walbatim,  Artedi  Piscium  1792,  22^  (after  Turduii  cinereiiH  peltatnit 
Cittesby):  Gerres  aprion  C.  &  V.  vl,  401, 1830  (not  of  Giiulher) :  Diapterus  apriou  Pocy, 
Syn.  Pise.  Cub.  1868,  321 :  Gerres  zebra  Miiller  &  Troschel,  Schomburgk  Hist.  Barba- 
doof*,  1^<4S,  008:  Gerres  zebra  GUntber,  i,  :}43  and  iv,  254:  Gerres  squamipinnis  GUnther, 
i.  34l>andiv,  254.) 

The  species  of  Oerres  here  noticed  may  be  readily  separated  by  the 
follow  ing  analysis : 

a.  Preopercle  serrate;  anal  rays  III,  8;  second  anal,  and  third  dorsal  spines  long: 
body  elevate<l.     (Gerres,) 
h.   Preorbital   serrate;    furrow    for    premaxillary  processes    broail,  nake<l;    bo<ly 

striped Plumikri. 

hh.   Preorbital  entire  {Mojarra  Poey);   furrow  for  premaxillary  i»ro<u*ssi*s  broad, 

scaled;  body  not  striped Olisthostoma. 

(la.  Preopercle  entire;  anal  rays  III,  7;  dorsal  and  anal  spinee  comi)aratively  low; 
body  little  elevate<i.    {Diapterus  Kanzani.) 
c.  Premaxillary  groove  scaled  in  front,  with  a  naked  pit  behind. 
(I.  Depth  about  half  length;  thinl  dorsal  spine  little  longer  than  second  anal. 

HOMONYMIIH. 

(Id.  Depth  about  ^  length;   third  dorsal  spine  about   twice  length  of  m*cond 

anal Gula. 

re.  Premaxillary  groove  entirely  naked. 

e,   Premaxillary  groove  broad;    back  elevated,  the  depth  about  ^   length; 

body  with  faint  bars Cinkiikus. 

ce.  Premaxillary  groove  linear;  back  scarcely  elevated,  the  depth  alM)ut  one- 
thinl  length;  l»ody  not  barred Hauknouluk. 


'  i 
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The  character  of  <4ower  pharyngeals  anited"  has  little  importanc 
iu  this  groap.  In  Oerres  plumierij  as  in  nearly  all  the  species  examiDe 
by  us,  the  bones  are  not  at  all  co-ossified,  although  very  close  togethei 

Page  586.  <<  Ditrema  violaceum^  Button,  from  New  Zealand,  is  a  Scon 
broid  fish,  and  not  an  Embiotocoid. 

Page  590.  The  genus  Holeonotus  Agassiz  should  be  recognize<l  ft 
those  species  of  AmphisUchm  which  have  the  lower  lip  without  freuon 
and  Brdchyistius  Gill  for  those  of  MicrometruSy  which  have  the  frennn 
No.  930  should  stand  as — 
980.  II.  ari^entens  (Gibbons)  J.  &  6. 

Page  600.  Instead  of  Tautoga  read: 

816.— HIATUIiA  Lac^pMe. 

(Lac6p^de,  Hist.  Nat.  Poiss.  ii,  523,  1800:  type  Ldlnrus  hiaUUa  L.=£riat»/a  ^mHk 
Lac.)    (LatiD,  ^tatiw,  a  gap.) 

Instead  of  Tautoga  onitis  read : 
943.  H.  oniUs  (L.)  J.  &  G. 

Page  600.  Add  to  the  synonymy  of  H.  onitis — 

(Labrus  hiatula  L.  Syst.  Nat.:  Labriu  hiatula  Ginelin,  Syst.  Nat.  1287,  17r^:  iTio/iJ 
gardeniana  Lac6p^de,  Hist.  Nat.  Poiss.  ii.,  523, 1800;  the  genas  and  species,  based  on 

Hpeciiiien  of  Tautog  which  had  iu  some  waj  lost  the  anal  fin ;  this  specimen  M*rn 
to  have  bo<'U  sent  from  Charleston  by  Dr.  Garden  to  Liumeus.  If  Mi<r^opicraM  aii 
other  generic  names,  based  on  abnormal  or  mutilated  specimens,  be  adopted,  we  mui 
substitute  Hiatula  for  Tautoga.) 

Page  G02.  Instead  of  a«,  etc.,  read: 

318  (&).— TROCHOCOPUS  Gunther. 
((^iinther.  Cat.  Fisli.  Brit.  Mus.  iv,  100,  18G*2:  typo  Trochocopus  opercularh  Gthr.) 

Tills  poiip  is  (listiiigiiished  from  Harpc  by  the  smaller  scales  (Lat. 
45  to  G5),  which  scarcely  encroach  on  the  bases  of  the  soft  doi*s;d  an 
aual.     In  tlie  present  classification  of  the  Labrida*,  this  group  may  V 
recognized  as  a  distinct  genus,  althougli  difi'eriug  from  JIarpe  in  no  r 
spect  of  importance.     Si)ecies  few.     (r^o;^oc,  a  running;  zcw^r^,  oar.) 

945.  T.  pulclier  (Ayres)  (iarman. 

Page  G03.  For  Platyglofisus  grandiaquatnis  and  P.  humeralis  read: 

947  (94W).  P.  bivittatiiS(i51ocli)  Gthr. 

This  species  seems  to  be  widely  distributed,  and  varies  considenib! 
witli  age  anil  sex.  The  following  is  a  description  of  the  young  [*\tlor 
ftli.s'')^  supposed  b^'  us  at  first  to  belong  to  a  different  species: 

Olive-brown;  a  greenish  stripe  along  side  of  back;  a  dark-bn>\^ 
lateral  band  from  gill-opening  to  middle  of  caudal,  on  level  of  eye; 
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dark-brODze  stripe  from  pectoral  backward;  each  scale  of  sides  with  a 
greenish-blue  crescent;  sides  of  head  orange;  a  bine  wavy  stripe  below 
eye,  turning  downward  on  subopercle;  opercle  with  an  indigo  spot, 
bordered  by  bluish  and  yellow ;  tip  of  opercle  yellow,  the  color  bounded 
by  a  blue  <-sh<iped  line;  lower  jaw  with  bands  of  orange  and  whitish; 
a  small  inky  spot  at  base  of  last  ray  of  soft  dorsal;  dorsal  cherry-red, 
with  translucent  bands;  caudal  reddish;  anal  banded  with  red  and 
pale;  pectorals  yellowish;  ventrals  white.  Body  slender;  snout  not 
very  sharp;  posterior  canine  small.  Dorsal  spines  low,  stiff  and  pun- 
gent;  caudal  short,  obliquely  truncate.  Head  3^;  depth  4  (4f  in  total). 
D.  IX,  11;  A.  Ill,  12;  scales  1J-2G-8.  L.  3§  inches.  Pensacola  Bay. 
Old  specimens,  (Charleston,  S.  C.)  are  deeper-bodied  and  have  the 
posterior  part  of  the  caudal,  especially  the  angles,  black  or  dark-blue, 
the  basal  part  of  the  fin  with  concentric,  convex,  broad  streaks  of  or- 
ange, with  narrower  bluish  interspaces;  the  dorsal  is  largely  orange, 
with  a  median  blackish  or  brown  band,  which  is  often  obsolete,  its  base 
with  crimi»on  spots;  anal  with  a  crimson  band  and  some  bluish  streaks. 
Black  spot  at  base  of  last  dorsal  ray  disappearing  with  age.  Females 
with  the  dark  Lateral  band  less  distinct,  the  colors  duller,  the  dark 
dorsal  band  more  distinct  than  in  the  males.  Head  3§;  depth  3,  in 
adult.    North  Carolina  to  Surinam. 

To  the  synonymy  add: 

{Lnhrus  birittatus  Bloch,  Icbthyol.  taf.  284,  f.  1;  Julis  pntiaculus  C.  &  V.  xiii,  387; 
GUiitliiM-,  iv,  lt>4;  StciiHlachDer,  Ichthyol.  Notiz.  vi,  49, 1867:  Platygloaauaflorealis  J oi\ 
&  Gilb.  Proe.  IT.  S.  Nat.  Mus.  1882,  287:  Plalygh88UB  grandUquamis  and  humeraliSf 
this  work,  p.  003.) 

948  {b).  P.  caudalis  (Poey)  Gthr. 

Ohvaceous;  a  row  of  sky-blue  spots  on  each  side  of  back;  a  broad 
area  of  orange,  intermingled  with  violet  s]>ots,  extending  along  sides, 
most  conspicuous  anteriorly ;  below  this  a  band  of  pale  violet,  becoming 
j)osteri()rly  spots  of  deei  violet;  still  lower  a  deep  yellow  band  bound- 
ing the  white  of  the  belly;  preorbital  and  suborbital  scarlet,  with  3 
blue  stripes,  marked  with  cherry-red;  cheeks  below  yellowish;  oper- 
cles  bright  red,  with  3  oblique  violet  stripes,  the  upper  forming  behind 
eye  an  oblique  blotch,  in  the  middle  of  which  is  a  round  ink-like  spot; 
no  oiK»rcular  spot;  dorsal  orange,  the  soft  part  with  3  rows  of  violet 
si)ots;  caudal  orange  and  blue,  the  lonner  color  arranged  in  1  longi- 
tudinal, 2  marginal,  and  2  converging  bands,  which  are  joined  by  re- 
ticulations around  bluish  spots;  anal  with  a  basal  row  of  orange  spots, 
then  blue  spots,  then  a  yellow  band,  then  blue,  then  finally  edged  with 


>^ 
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orange;  veotrals  red;  pectorals  mostly  violet;  spots  on  head  ami  pc 
terior  parts  bright  clear  blue,  elsewhere  duller  and  violaceous.  Bo( 
very  slender,  the  snout  pointed ;  posterior  canine  large.  Dorsal  spin 
slender,  but  pungent;  caudal  convex,  its  comers  slightly  product 
Head  3^;  depth  4J  (5  in  tdUl).  D.  IX,  II;  A.  Ill,  12;  scales  2-25- 
Pensacola,  Florida,  to  Cuba  and  Surinam  (here  described  from  youi 
males). 

{fJuIi8  caudalUt  Poey,  Mem.  Cuba,  ii,  213;  fGiinther,  iv,  166;  Jordan  &  Gilbc 
Proc.  U.  S.  Nat.  Mus.  1882,  286:  UuUspictus  Poey,  Mem.  Cuba,  ii,  214:  1  PlatjfgU» 
pichiH  GUnther,  iv,  166:  1  Platy gloss  us  poey  i  Steiud.  Ichth.  Noliz.  vi,  49, 1867.) 

Page  606.  Instead  of  Hemistoma  substitute — 

393.— SCARUS  Forskal. 
(Forsk^l,  Fauna  Arabica,  1775,  25:  type  Scarus psittacus  Forskal.) 

Omit  from  the  description  of  the  genus  the  following  clauses:  ''Li 
eral  line  continuous.''     "Lower  jaw  included.     Scales  on  the  cheek 
more  than  one  series."     "Dorsal  spines  flexible."    Our  species  shoa 
stand  as — 
954.  S.  g^uacamaia  C.  &  Y. 

Page  607.  After  Scarus  gtuxcamaia  add: 
954  {h).  S.  eroicensis  Bloch.—BuUon. 

Bluish  silvery,  with  three  red  longitudinal  bauds;  the  upper  fro 
the  nape  to  the  end  of  the  dorsal;  the  second  through  the  eye,  crossiii 
the  space  between  the  two  portions  of  the  lateral  line;  the  f  binl  fnr 
the  base  of  the  pectoral  to  the  lower  half  of  the  caudal  fin;  ha 
mostly  rosy;  snout  with  bright-colored  streaks;  tins  all  yellow.  Thn 
series  of  scales  on  the  cheek;  the  mi<ldle  composed  of  five  scales;  tl 
lower  of  three,  and  covering  the  limb  of  the  ))reopercle.  C'auchil  sul 
truncate.  Teeth  small,  whitish  or  rosy;  no  posterior  canine.  I'ium 
lip  broad,  covering  more  than  half  of  uj)j)er  jaw.  Dorsal  spines  tie 
ible.  Head  'oh  in  total  length;  depth  3.^  D.  IX,  10;  A.  11,  S;  Li 
I.  24.  L.  7-8  inches.  (Cui\  d;  Val,)  West  Indies,  north  to  Sontliei 
Florida  (Bean). 

(Hloclj,  Iclilh.  1797,  18,  pi.  121:  Scarim  iiifinhr-hamttr-crucis  Bloch.  &  Srlin.  1S»1.> 
ScaruN  altvnuniH  C.  «fc  V.  xiv,  200:  Pscudow^rHn  sancta-cruvij<  GiiutluT,  i\  ,  *^jr».) 

bh.  Dorsal  spines  pimgeut ;  scales  on  clicek  in  one  serios.     (^SjMirixoma'  SwJ 

954  {(.').  S.  «$qualidlu$»  Poey. —  Vieja  Mnger. 

Ilosy  olive;  a  black  blotch  on  the  upper  half  of  base  of  jh^ 
toral;  front  of  head  with  brownish  reticulations;  tins  rosy;  color 


*  8\vainsou,  Class.   Fishes,  ii,  2i^,  1839:   type  Sparus  abildgaardii  Bloch.(=«y«i 
Bleeker,  not  oi  FoiiW^\,  N«\ivc\i\>i  Henv\%Voma%'9i ,  w  P^^doscanu  Bleeker.) 
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spirits  nearly  plaiu ;  faint  whitish  streaks  along  the  rows  of  scales  on 
the  sides.  Teeth  rather  distinct;  caudal  einarginate,  the  outer  angles 
produced;  cheeks  with  about  three  scales.  Head  3J;  depth  3.  West 
Indies,  north  to  Garden  Key,  Florida. 

(Poey,  Mem.  Cuba,  ii,  218,  1860;  Poey,  Syn.  Pise.  Cob.  338.) 
!i54  (d).  S.  radians  C.  &  V.—Spanish  Forgy, 

Reddish  olive;  lower  parts  and  anal  rose-colored;  dorsal  tin  and 
upper  parts  marbled  with  brownish;  caudal  with  irregular  dark  cross 
bauds,  including  whitish  spots,  and  with  a  narrow  whitish  edge;  anal 
with  four  oblique  dark  spots;  root  of  the  pectoral  blackish;  a  light 
band  across  chin.  Snout  not  twice  length  of  eye.  Caudal  truncate, 
the  outer  rays  slightly  produced  in  the  adult,  rounded  in  young. 
Teeth  very  distinct;  young  with  pointed  teeih  directed  outward  arouud 
the  jaw.  Four  scales  on  cheek.  L.  8  inches.  (Guntlier).  Florida  to 
Brazil. 

(Cuv.  &  Val.  xiv,  *i06;  Giinther  iv,  211;  Goode,  BuU.  U.  S.  Nat.  Mas.  v,  32.) 

Page  (508.  After  Heros  cyanoguttatus  add: 
955  (b).  H.  pavonaceus'GarniaD. 

Dark  brown,  tlecked  with  pale;  4  to  G  ocellated,  vertically-ex[)auded 
black  spots  on  side  below  dorsal  liu ;  au  ocellated  black  spot  on  base 
of  tail  above  lateral  line;  side  with  10  or  12  faint  dark  cross-bauds. 
Head  bs  deep  as  loug.  Eye  large,  wider  than  preorbital,  its  front  be- 
hind tip  of  maxillary;  5  rows  of  scales  on  cheek.  Fifth  dorsal  si)ine 
highest ;  soft  dorsal  and  anal  reaching  caudal;  pectorals  to  vent.  Head 
2J;  depth  2f.  D.  XVI,  12;  A.  V,  8;  scales  4-32-12.  Mouclova,  Coa- 
huila.     (Garman.) 

(Garmun,  Bull.  Mu8.  Comp.  Zool.  1881,  03.) 

Page  GIO.  It  is  probably  better  to  recognize  the  genus  325  (/>),  Oly- 
phidodon  Lac,  distinguished  from  Pomaccntrus  by  its  notched  teeth. 
Our  species  may  stand  as — 

958.  G.  declivifrons  (Gill)  Gthr. 

{IJiiHcliintoduH  tieclirifronH  and  E.  concolor  Gill,  Proc.  Ac.  Nat.  8ci.  Phila.  1H62,  IJ?: 
EuHc'iiHtmluH  analogue  Gill,  Proc.  Ac.  Nat.  8ci.  Phila.  1863,  220;  GUiitber,  iv,  38.) 

9«19.  G.  saxatilis  (L.)  Lac. 

Pa^e  (511.  Chromin  pundipinnh  belongs  to  the  subgenus  Furcaria 
Poey  (Memorias  (3uba,  ii,  195:  type  Furcaria  punda  W)^y  ^^  Ayresia 
Cooper),  distinguished  from  Chromis  proper  by  the  more  elongate  body, 
the  more  deeply  forked  caudal,  and  by  the  presence  of  12  dorsal  spines. 
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Page  612.  After  Chromis  insolatus  add: 

96.1  (6).  €•  enclirysarus  J.  <&  6. 

Dusky  bluish;  a  blue  stripe  from  tip  of  snout  through  upper  part 
eye  to  above  lateral  line;  caudal  deep  yellow;  i)ectoral8,  most  of  » 
dorsal,  and  distal  half  of  anal,  light  yellow;  fins  otherwise  dusky; 
small  black  spot  in  axil.  Body  regularly  ovate-oblong.  Jaws  equ 
the  maxillary  3^  in  head,  extending  a  little  past  eye;  preopercle  wi 
blunt  serrations.  Teeth  slender,  conical,  in  a  moderate  band.  Don 
emarginate,  the  longest  spine  1^  in  head;  caudal  lunate;  second  ai 
spine  If  in  head.  Head  3^;  depth  2.  D.  XIII,  12;  A.  II,  12;  seal 
3-26-9.    Pensacola,  Fla. 

(Jordan  <&  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882, 286.) 

Page  615.  After  Chwtodon  maculocinctus  add: 

963  (6).  €•  bimacnlatus  Bloch.— Four-eyed  Fish;  White  Angel, 

Pearly  gray;  snout,  edge  of  opercle,  base  of  pectoral,  anal,  caada 
and  dorsal  bright  yellow;  a  black  band,  edged  with  yellow,  extendii 
irom  a  point  in  front  of  and  below  first  dorsal  spine  across  eye  to  ms 
gin  of  iuteropercle;  soft  dorsal  with  a  large,  round,  indistinct  blsu 
spot  at  its  base,  between  fifth  and  twelfth  rays,  and  a  small,  deep  bla< 
spot  at  its  au^le;  soft  dorsal  with  a  narrow  marginal  line  of  black;  sc 
anal  with  a  narrow  submarginal  band  of  light  blue,  edged  anterior 
with  l)lack;  caudal  with  a  terminal  band  of  bluish,  the  center  \m^ 
yellow;  base  of  ventrals  blotched  with  yellow.  Snout  product 
longer  than  eye;  preopercle  finely  denticulated.  Soft  dorsal  and  ac 
angular  behind.  D.  XII,  20;  A.  Ill,  10;  scales  0-;54-l5.  (Go^ni 
Giinther,)     West  Indies,  north  to  Key  West  (iStearm). 

(Blocli,  Ichth.  vii,  1797,  taf.  21U;  Giinther,  ii,  9;  Poey,  Memorias,  ii,  'Mi,  l!) 
Sarothrodns  bimaculatus  Goode,  Bull.  U.  S.  Nat.  Miis.  v,  43.) 

903  (r)   C.  capistratus  L. 

A  black,  white-edged,  ocular  band,  much  narrower  than  the  eye, « 
tending  over  the  iuteropercle,  not  over  the  (diest;  a  round,  black,  whi 
edged  spot  immediately  before  the  angle  made  by  the  dorsal  fin  a 
the  back  of  the  tail ;  blackish  oblique  streaks  along  the  series  of  sral< 
those  of  the  ui)per  half  of  the  body  descending  forwards;  those  o\  t 
lower  jiscending  forwards;  a  grayish  band,  edged  with  black,  am 
the  middle  of  caudal,  continued  on  the  soft  dorsal  and  anal  fins,  \vb< 
it  runs  parallel  with  the  margin  and  near  it;  ventrals  whitish.  Sn< 
very  slightly  produced,  nearly  as  long  as  eye;  pr«»operele  ver>*  fain 
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serrate.     Soft  dorsal  and  anal  angolar  behind.    D.  XIII,  19;  A.  Ill, 
17;  scales  6-42-17.    (OUnther.)    West  Indies,  north  to  Florida  Keys. 

(L.  Syat.  Nat.;  GUnther,  ii,  12.) 

Page  615.  After  Poinaeanthus  ciliaris  add: 

964  (6).  P.  tricolor  (Bloch)  J.  &  G.—Black  AngeL 

<  Head,  caudinl  fin,  anterior  part  of  trunk,  and  margins  of  soft  dorsal 
and  anal  yellow;  rest  of  body  black.  Preopercalar  spine  grooved, 
reaching  to  posterior  margin  of  opercle.  Soft  dorsal,  anal,  and  npper 
ray  of  candal,  moderately  produced.  D.  XIV,  19;  A.  Ill,  18;  scales 
8-48-25.    (OUnther.)    West  Indies,  north  to  Florida  Keys. 

{Chatodon  tAoolor  Bloch,  Ichth.  xii,  1797,  taf.  425:  Holaoanthua  tHcolar  C.  &  V.  vii, 
162:  Holacanthus  /r/coZor  GUnther,  ii,  49.) 

Page  617.  After  Acanthurus  chirurgus  add: 

966  (6).  A  nigricans  (L.)  Bloch. 

Closely  related  to  Acanthurtis  chirurgusj  differing  in  the  longer  snout, 
which  is  more  convex  in  its  upper  i>ortion.  Caudal  triangular,  scarcely 
concave  behind;  vertical  bands  on  the  side  very  narrow,  usually  dis- 
appearing after  death;  fins  without  oblique  stripes.  (Poey,)  West  In- 
dies, occasionally  northward  (said  to  have  been  once  taken  at  New 
York). 

{ChcBtodon  nigricatu  Linn.  Syst.  Nat.:  Acanthurus  phlehotamus  Cuv.  &  Val.  x,  176, 
tab.  287,  1835:  Acanthurus  pklehoUmus  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1»80,  245.) 

966  (c).  A.  tractns  Poey. 

Distinguished  most  readily  by  the  length  of  the  caudal  lobes,  especi- 
ally the  upper,  which  is  notably  longer  than  the  lower,  its  tip  ending 
in  a  whitish  thread;  anterior  profile  moderately  curved.  Dorsal  with 
faint  oblique  streaks.  Body  usually  without  dark  streaks.  West  In- 
dies and  both  coasts  of  Me  dco,  occasional  northward. 

(Acanthurus  chirurgus  C.  &  V.  x,  168  (not  Clugtodan  chirurgus  Bloch);  Poey,  Mem. 
Cuba,  ii,  208,  18(j0;  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1880,  246.) 

Page  628.  Astroscopus  y-grcecum  and  A,  anoplus  are  very  closely  re- 
lated.   The  following  distinctive  characters  may  be  found  useful: 

In  A.  anoplus  the  pale  spots  are  much  smaller,  less  sharply'  defined, 
and  occupy  a  smaller  area  than  in  A.  ygrcecum;  the  lower  part  of  head 
has  two  black  blotches  in  both  species;  the  second  dorsal,  anal,  and 
ventrals  are  nearly  or  quite  plain.  The  naked  area  behind  each  eye  is, 
in  A.  anopluSj  lunate,  its  length  barely  twice  that  of  the  snout;  the  bony 
V-shaped  plate  is  short  and  broad,  concave  on  the  median  line,  and 
forked  for  about  half  its  length,  the  posterior  undivided  portion  broader 
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than  long:;  the  bony  bridge  across  the  occiput  bat  little  shorter  than  ti 
])art  of  the  head  which  precedes  it.  In  A.  ygrcecum  the  naked  area 
trapezoidal,  lonp^er  than  broad,  and  about  4  times  the  length  of  the  snoi 
the  Y  is  forked  for  more  than  half  its  length,  its  undivided  jmrt  mc 
than  twice  as  long  as  broad,  and  not  concave;  the  occipital  plate  is  i 
half  as  long  as  the  part  of  the  head  which  precedes  it. 

Page  629.  After  Astroscapus  anoplus  add : 

Family  GUI  (6)— OPISTHOGNATHIDJi:. 

Body  oblong  or  elongate,  low,  moderately  compressed,  covered  wi 
small,  cycloid  scales.  Lateral  line  present,  usually  incomplete,  straigl 
ninuing  close  to  the  dorsal  fin.  Head  large,  naked,  the  anterior  prof 
decurved.  Mouth  terminal,  horizontal,  its  cleft  usually  very  wide,  t 
maxillary  extending  past  the  eye,  and  sometimes  considerably  beyoi 
the  head;  supplemental  maxillary  present;  premaxillaries  protmctil 
jaws  siibequal,  with  (conical  or  cardiform  teeth ;  vomer  usually  with 
few  teeth;  palatines  toothless;  opercles  unarmed;  no  suborbital  stii 
PseudobranchijB  present.  Gill-rakers  rather  long;  gills  4,  a  slit  behii 
the  fourth;  gill-membranes  united,  free  from  the  isthmus.  Branchi< 
te^als  0.  Air-bladder  present.  No  pyloric  coeca.  Dorsal  fin  long,  c( 
tinuous,  its  anterior  half  composed  of  slender,  flexible  spines;  cam 
distinct,  rounded  or  lanceolate;  tail  diphycercal;  anal  long,  wiihr 
distinct  spines;  ventrals  separate,  jugular,  1,5,  the  middle  rays  loi 
est;  pectorals  fan-shaped.  Two  genera,  of  about  12  species,  inliJ 
iting  rocky  bottoms  in  tropical  seas.  Their  relationships  are  appaicu 
with  Trachinoid  forms,  but  they  bear  considerable  resemblance  to  i 
Clinoid  Blennies.  (Trachinidce^  genus  Opisthognathus  Giinther,  ii,  lii 
25G.) 

a.  Maxillary  of  inoclt»rate  length,  truncate  behind Gnathypops,  '.W 

aa    Maxillary  of  great  leugth,  prolonged  in  a  flexible  lamina  behind. 

Opisthognathus.  'X"-*^ 

338  (?»).-0.\ATH¥POPS  Gill. 


V-    ^ 


(Gill,  Proc.  Ac.  Nat.  8ei.  Phila.  18(52,  241:  tyjK)  Opisthognathus  majcitlottHit  PtH\v. 

This  genus  includes  those  Opisthognathidw  in  which  the  niaxillar 
of  medium  length  and  truncate  behind.     (r>oOn^ ^  jsiWj  ''^rcu,  below; 
eve. 

977  (/>).  O.  maxillosus  (Poey)  Gill. 

Color  grayish  olive,  with  7  irregular  j^ -shaped  bars  of  darker,  eve 
where  much  matbl^l  aud  variegated;  fins  all  similarly  marked, 
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ventnils  dusky,  the  dorsal  with  n  dusky  blotch  in  froDt.  Body  moder- 
ately compressed;  head  not  very  large;  maxillary  truncate  behind,  ex- 
tending behind  eye  for  a  distance  about  §  diameter  of  eye,  its  lengxh  1§ 
in  head;  eye  '  %  in  head.  Teeth  conical,  curved,  well  separated,  mostly 
in  a  single  series.  No  teeth  on  vomer.  Fins  moderate;  dorsal  con- 
tinuous, its  spines  slender;  caudal  short,  its  length  §  head.  Head  3{; 
depth  ^.  D.  VIII,  17 ;  A.  II,  13 ;  Lat.  1.  65.  Cuba,  north  to  Garden 
Key,  Florida. 

(Opiathognathns  maxilloftus  Poey,  Mom.  Cuba,  ii,  286, 1860;  Poey,  SyD.  Pise.  Cnb.400.) 

838  (c).— OPISTHOONATHUS  Cnvier. 
(Ciivier,  R5gne  Anim.  ed.  2,  1829:  type  Opisthofjnathus  sonneratii  Cuv.) 

Maxillary  prolonged  backward  in  a  long,  flexible  lamina,  which  some- 
times reaches  base  of  pectoral.  Characters  of  the  genus  otherwise  in- 
cluded above.     (3;r«r^iy,  behind;   ^'va^o^,  jaw.) 

977  (c).  O.  scapliiams  Gk)odc  &  Bean. 

Grayish  olive,  much  variegated  with  whitish  and  dark  olive ;  about 
6  irregular  dusky  bands  on  the  body,  which  extend  on  the  dorsal  fin; 
whitish  markings  on  body  forming  roundish  spot«,  surrounded  by 
reticulations  of  grayish  olive;  head  marbled,  its  posterior  part,  as 
well  as  the  sides  of  the  back  and  pectoral  base,  with  small  blackish 
dots;  membrane  lining  the  inside  of  the  maxillary  with  2  curved  inky- 
black  bands  on  a  white  ground;  angle  of  mouth  with  a  black  spot; 
lining  of  opercle  black;  tins  all  variegated  like  the  body.  Body  mod- 
erately elongate,  somewhat  compressed.  Head  blunt  anteriorly ;  snout 
very  short,  about  as  long  as  pupil;  eye  large,  4  in  head;  maxillary 
reaching  slightly  past  edge  of  preopercle,  but  not  to  end  of  head,  its 
length  contained  3J  times  in  length  of  body.  Teeth  rather  strong,  wide- 
set,  forming  2  distinct  series,  directed  backward,  especially  in  the  upper 
jaw;  lateral  teeth  of  lower  jaw  largest;  a  single  vomerine  tooth.  Gill- 
rakers  hmg  and  slender,  nearly  20  below  angle.  Scales  very  small. 
Dorsal  fin  low,  continuous,  the  soft  rays  but  little  higher  than  the 
spines,  which  are  slender  and  flexible,  the  longest  3J  in  head.  Caudal 
short,  rounded,  its  length  5J  in  body.  Anal  similar  to  soft  dorsal. 
Pi*ctoral  half  as  long  as  head.  Depth  5.  D.  XI,  16;  A.  18;  P.  17; 
Lat.  I.  101).    Florida  Keys. 

(Ooodc  &  Bean,  Proc.  U.  8.  Nat.  Mu8.  188*2,  417.) 

977  {d).  O.  loncliams  J.  &  G. 

Olivaceous;  margin  of  upper  lip  with  a  narrow  blanV  ■♦»««-»•  Muidal 
with  3  dusky  bars ;  color  of  rest  of  body  nearly  ^ 
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large;  snout  very  short,  shorter  thao  pupil;  eye  3^  in  head;  maxillar 
]^  in  head,  rather  narrow;  lower  jaw  included;  vomer  with  5  rathe 
lar^e*  teeth.  Longest  dorsal  spine  about  ns  long  as  head,  sligfatl; 
higher  than  soft  rays;  caudal  long,  the  middle  rays  scarcely  shorte 
than  head;  longest  anal  rays  1^  in  head;  pectoral  little  more  than  hal 
head.  Scales  moderate.  Head  3^;  depth  4f.  D.  25;  A.  15;  Lat. 
67.  Two  specimens  known,  taken  from  the  stomach  of  a  Bed  Snappe 
at  Pensacola,  Fla. 

(Jor.  &  Gilb.  Proc.  U.  8.  Nat.  Mus.  1882,  290.) 


Page  630.  In  key,  under  jj;,  after  the  word  "series,"  add  "in  lowc 


jaw 


ry 


Page  632.  Dormitator  lineatus  is  apparently  identical  with  D.  iwaci 
latus^  and  may  be  suppressed.  The  genus  Dormitator  is  best  distil 
guished  from  Eleoiria  by  the  numerous  long,  lamelliform  appendages  < 
the  narrow  lower  pharyngeal  bones.  In  FhilypnuSj  CuliuSj  and  Eleotr 
the  bones  are  broader,  and  without  appendages. 


>■: 


.+j 


841  (&).— CUIilUS  Bleeker. 
(Bleoker,  Boeroe,  411 :  type  EUotris  niger  Q.  &  G.  =  Pceciliaftuca  BI.  &  Schn. 

This  genus  is  distinguished  from  Eleotris  by  the  presence  of  a  stoi 
hook-like  spine,  directed  downwards  and  forwards,  near  the  au;;le  < 
the  preoi)ercIe.  Gill-openings  extended  forwards.  Teeth  fixed.  Sp 
cies  rather  numerous  in  brackish  and  fresh  waters  of  tropical  regrion 
(Name  of  Indian  origin.) 

9§1  {h).  €•  amblyopsis  Cope. 

Dull  olivaceous;  everywhere  dusted  with  dark  points;  finely  bant 
with  paler;  a  black  streak  from  eye  to  upper  edge  of  gill-opening; 
blackish  spot  above  base  of  pectoral.  Form  of  Eleotris  gyrinus.  Ma 
illary  reaching  middle  of  eye,  2J  in  head;  teeth  of  the  inner  series 
each  jaw  largest.  Scales  larger  than  in  other  species  of  the  genu 
Head  3|;  depth  5J.  D.  VI,  9;  A.  8;  Lat.  1.  48.  South  Carolina  i 
West  Florida  and  Surinam. 

(Cope,  Trans.  Am.  Pbilos.  Soc.  Phila.  1870,  473.) 

Page  632.    Gohitis  catulns  Grd.  proves  to  be  a  true  Oohius^  and 
identical  with  Gohius  soporator.     It  should,  therefore,  be  erased.     Tl 
upper  rays  of  the   pectoral  are  silk-like.     Head  3^J;   depth  4^.    J 
VI-10;  A.  I,  9;  Lat.  1.  33  to  38;  12  rows  between  dorsal  and  anal, 
is  very  abundant  about  rocks  and  ballast  heaps  from  Florida  to  Teia 
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Professor  Oill  informs  as  that  one  of  the  species  of  Oobius  described 
by  Oirard  from  Texas  is,  however,  undoubtedly  a  true  Evarthodus.  As 
all  of  these  species,  except  O.  wiirdemannij  have  now  been  accotroted 
for,  the  latter  species  may  be  provisionally  referred  to  Evorthodus. 

Page  633.  No.  983,  Euctenogohius  lyricus  is  a  marine  species,  found 
along  the  coast  of  Texas.  The  genus  EtLctenogobius  intergrades  with 
Oobius  and  can  hardly  be  retained. 

Page  633.  After  Oobius  lyricus  add: 

983  (6).  G.  encae^Hias  J.  &  O. 

S  olivaceous,  mottled  with  darker  above;  a  series  of  4  obscure  oblong 
dark  blotches  along  middle  of  sides ;  a  dark  spot  at  base  of  caudal ;. 
each  side  of  nape  with  an  intense  blue-black  spot  larger  than  eye ;  an 
obscure  dusky  streak  from  eye  forward  to  mouth.  Both  dorsals  trans- 
lucent, with  series  of  bright  reddish-brown  spots  as  large  as  pupil ; 
upper  lobe  of  caudal  light  reddish,  the  lower  blue-black ;  aual  and  ven- 
trals  dusky-bluish;  pectorals  slightly  dusky,  with  a  narrow  bright 
pinkish  border  behind.  Body  very  elongate ;  head  compressed ;  cheeks 
high  and  vertical ;  snout  very  short,  vertically  rouitded.  Mouth  nearly 
horizontal,  large,  the  maxillary  nearly  half  head,  reaching  about  to 
posterior  margin  of  orbit ;  upper  jaw  with  an  outer  series  of  strong 
cun'ed  cauines,  the  inner  series  and  those  in  lower  jaw  small.  Inter- 
orbital  width  about  equaling  pupil;  eye  about  ^  head;  gill-opening  2^ 
in  bead;  the  isthmus  wide.  Dorsal  spines  not  filamentous;  soft  dorsal 
and  anal  high,  reaching  caudal  when  depressed;  caudal  lanceolate,  the 
middle  rays  produced,  2§  in  length.  Pectoral  rays  not  silk  like.  Body 
covered  with  small  ctenoid  scales,  much  reduced  anteriorly;  head,  ante- 
dorsal  region,  and  breast  naked.  $  with  smaller  mouth  and  no  red  on 
fins.    Charleston,  S.  C. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882.) 

Page  634.  Oobius  carolinensis  Gill  is  indistinguishable  from  Oobius 
soporatory  and  may  b^  suppressed.  Oobius  mapo  Poey  (Mem.  Cuba,  ii, 
277),  seems  to  be  the  same  species. 

Page  634.  Oobius  gulosus  Onl.  is  a  species  of  Lepidogobius^  and  should 
be  transferred  to  page  638,  after  L.  newberrii.    It  may  be  thus  defined: 

999  {h%  986.  li.  ffolosos  (Ord.)  J.  &  O. 

Light  olive,  with  sharply- defined  markings  of  dark  brown;  those  on 
the  head  mostly  longitudinal  streaks;  those  on  the  body  forming  dark 
Bull.  Nat  Mus.  No.  16 60 
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cross-bars  and  blotches;  fins  mostly  spotted  or  barred.  Body  elonga 
Head  large,  low,  not  very  blunt.  Mouth  large,  very  oblique,  the  mi 
dible  strongly  projecting;  the  maxillary  extending  to  below  middle 
pupil,  2  in  head.  Teeth  in  few  series,  those  of  the  outer  row  v( 
long,  slender,  and  curved.  Scales  small,  cycloid,  imbedded.  H< 
and  nape  scaleless.  Dorsal  spines  slender,  the  lougest  somewhat  f 
men  tons;  caudal  long;  upper  pectoral  rays  not  silk-like;  veutrals 
serted  directly  below  pectorals.  Head  3J;  depth  5.  D.  VI-15;  A. 
Lat.  1.  42.    L.  3  inches.    Florida  to  Texas. 

(Gohiue  gulosus  Grd.  U.  8.  Mex.  Bound.  Snrv.  Ichth.  1859,  26.) 

Page  635.  Before  Oobius  glaucofrcenum  insert — 
987  (b).  G.  boleosoma  J.  &  G. 

Pale  olivaceous,  mottled  with  darker;  male  with  a  black  hnme 
i  spot;  fins  barred,  their  edges  tinged  with  orange.     Form,  size,  a 

coloration  of  Boleosoma  olmsUdi.  Head  not  very  blunt.  Month  m 
erate,  horizontal,  the  lower  jaw  included;  the  maxillary  reaching  nea 
to  middle  of  eye.  Teeth  small,  slender,  in  narrow  bands,  the  oa 
somewhat  larger.  Scales  moderate,  ctenoid.  Dorsal  spines  not  t 
mentous ;  caudal  pointed,  slightly  longer  than  head ;  upper  rays 
*■?;  pectorals  not  silk-like.     Head  4;  depth  4 J.    D.  VI-12;  A.  1, 11;  I 

y'\  L  33.     L.  2  inches.     Pensacola,  Fla. 

'{-{^  (Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  295.) 
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9§7  (().  G.  stif^matunis  Goode  &  Bean. 

Liglit  olive,  sides  marbled  with  whitish;  a  dusky  spot  on  opercle  2 

one  below  t-ye;  sides  with  5  dusky  blotches  along  median  line,  the  1 

one  a  round  black  spot  at  base  of  caudal;  vertical  fins  with  wavy  bla 

ishbars;  paired  fins  plain.    ¥onn  of  G .  hohoHoma  ;  head  not  very  bin 

>■  snout  little  shorter  than  eye;  lower  jaw  not  shorter  than  upper.    M 


M 
t  ■ 

i  ■-- 1 

Vrv 


illary  extending  to  below  middle  of  eye,  2%  in  head.  Teeth  stn) 
curved,  those  of  the  upper  jaw  in  a  narrow  band,  two  of  the  teeth  soi 
what  eaiiine-like;  lower  teeth  large,  in  a  single  irregular  series.  Scs 
large,  those  on  the  nape  reduced,  all  ctenoid.  Dorsal  spines  slend 
fins  not  elevated  ;  caudal  as  long  as  head  ;  upper  rays  of  i)ectoral 
?^ "1  silk-like.     Head  4;  depth  6.     J).  VI-12;  A.  12;  Lat.  1.  30.    L.  2  iucl 

West  coast  of  Florida. 

(Goodc  &  Beau,  Proc.  U.  8.  Nat.  Mus.  1882,  418.) 

987  (d).  O.  nictaoisi  Bean. 

Olivaceous;  scales  edged  with  dusky;  top  of  spinous  dorsal  bla< 
second  donsal  auCi  ^^xndi^  %\>q\x^  ^\\\i  ^laxk-^  ventrals  black.    B( 
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stout,  compressed.  Snont  obtuse,  about  as  long  as  eye;  maxillary 
reaching  front  of  pupil ;  lower  jaw  slightly  projecting ;  teeth  slender, 
in  several  series,  the  outer  enlarged.  Last  rays  of  soft  dorsal  nearly 
as  long  as  head;  caudal  convex,  nearly  as  long  as  head;  pectoral  as 
long  as  head,  none  of  its  rays  silk-like.  Scales  large;  head  nake<l. 
Head  3| ;  depth  ^.  D.  VI-14 ;  A.  12 ;  scales  26-10.  L.  4 J  inches, 
Ckmst  of  British  Columbia.    (Bean.) 

(Bean,  Proc.  U.  8.  Nat.  Mas.  1»81,  469.) 

Page  636.  After  Oobianellus  oceanicus  add: 

989  (6).  G.  8tiffBiati€«0  Poey. —Emeralda. 

Brown;  head  with  4  vertical  broad  black  bands;  3  on  the  cheek,  1 
on  the  opercle;  body  with  10  narrow  vertical  yellow  bars;  pectorals  and 
caudal  with  cross-rows  of  brown  spots;  ventrals  yellow,  with  black 
edgings;  a  small  black  shoulder  spot.  Profile  bluntly  decurved;  max- 
illary reaching  past  middle  of  orbit.  Teeth  slender,  in  bands,  the  out^^r 
row  enlarged.  Pectoral  as  long  as  head;  caudal  pointed,  half  as  long 
as  body.  Scales  ciliated.  Head  4;  depth  4^.  D.  YI-12;  A.  13;  Lac 
1.  30.    {Poey.)    Southern  Florida  {Bean)  to  Cuba.  ' 

{SmaragdM  9tigwuitiemM  Poey,  MemorUs  Cobm,  ii,  2ii\,  Ir^SO;  Poey,  8yn.  Pise.  Cab. 
394.) 

The  scales  in  (jobumeJIus  oceanicus  vary  considerably.    Lat.  L  60  to  80. 

Page  637.  After  Lepidogobius  gulo$u$  add: 
999  (c),  Em  tluilaMiaas  Jor.  A,  Gilb. 

Bo<ly  translucent,  very  thickly  covered  with  very  minute,  shioing- 
green  dots,  least  numerous  on  tall ;  three  conspicuous  translucent  bars, 
wider  than  the  interspaces,  crossing  sides  immediately  behind  bead 
two  narrow  brilliantly-green  Hues  running  obliquely  across  cheeks 
dorsals  whitish,  with  two  or  three  lengthwise  series  of  large  reddish 
brown  spots;  spinous  dorsal  blackish  at  base;  anal  whitish  at  base 
the  anterior  rays  tipped  with  brilliant  white,  the  greater  portion  of  fin 
as  well  as  lower  part  of  caudal  fin,  blackish ;  upper  caudal  rays  marked 
with  red;  ventrals  light  buiT;  pectorals  translucent.    Body  elongate, 
much  compressed;  caudal  peduncle  very  narrow  and  short ;  bead  com- 
pressed,  much  higher  than  wide,  with  very  short,  acate  sooat;  moolh 
terminal,  wide  and  oblique ;  the  jaws  equal ;  manllary  reaching  vertical 
from  middle  of  orbit,  half  length  of  head.    Teeth  apparently  in  a  very 
narrow  band,  behind  an  outer  series  of  stioog  eooical  teeth  (the  imcr 
band  cannot  be  certainly  verified  in  oar  spectmeiis).    Eyes  higb. 
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rated  by  a  very  narrow  interorbital  space.    Dorsal  spines  slender,  t 

fifth  slightly  produced,  reaching  base  of  third  soft  ray  when  depressi 

Last  rays  of  dorsal  and  anal  reaching  slightly  past  base  of  cand 

t  Caudal  lanceolate,  the  middle  rays  produced,  2}  in  body.    Upper  p 

toral  rays  not  silk-like.  Ventral  longer  than  head,  reaching  beyo 
front  of  anal.  Body  covered  with  very  small  cycloid  scales,  which  i 
readily  deciduous;  head  naked.  Head  3^;  depth  4|.  D.  YII-16; 
15.  L.  1^  inches.  Charleston  Harbor.  This  species  is  closely  all 
to  L.  emblematicua  Jor.  &  Gilb.,  from  Panama. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mos.  1882.) 
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Page  638.  Listead  of  Oobiosoma  alepidotum  read : 

998.  G.  bosci  (Lac.)  J.  &.  G. 

To  the  synonomy  add: 

( Gohiu9  hoso  Lac6p^de,  Hist.  Nat.  Poias.  ii,  555, 1800.    The  name  dkpidotuM  was  gi 
by  Schneider  in  1801  as  a  substitute  for  this  personal  name.) 

Y)  Page  638.  Oobiosoma  molestum  is  not  distinguishable  by  us  from 

k  bosci.    It  may  therefore  be  suppressed. 

f'  Page  638.  After  Oobiosoma  bosci  add: 

'      l^tT  093  (6).  O.  ios  Jor.  &  Gilb. 

fjAf  Light  olive;  back,  sides,  and  upper  fins  speckled  with  dark  oli^ 

'    -i^^j  caudal  with  3  or  4  dark  olive  cross-bars ;  lower  fins  pale.     Body  Ic 

;'■  r  and  slender,  moderately  compressed  5  head  long  and  low,  anterio 

]\\  jjointed,  its  profile  scarcely  convex;  mouth  very  large,  oblique,! 

'■  jaws  subequal ;  maxillary  reaching  ;niddle  of  cheek,  its  length  un 

...  than  half  head ;  teeth  slender,  in  moderate  bands,  the  outer  soroe^l 

rj!-;  enlarged.    Eye  as  long  as  snout,  4^  in  head.    Body  entirely  nak 

*'i.}.  Fins  low,  the  spines  slender;  caudal  short.    Head  4^;  depth  6§. 

y--.  *  VI-15;  A.  12.    L.  2  inches.    Puget  Sound;  one  specimen  known,  fr 


.  -• « 


5-- 


the  stomach  of  a  Hexagrammus  asper. 


.  «r  (Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  18^2.) 

v-r  t 

f  r» 

f/*  Page  639.  After  Tyntlasies  sagitla  add: 

f-v 

J-  -  350  (&).— IOOL.OSSIJS  Bean. 


(Bean,  Proc.  U.  S.  Nat.  Mus.  18d2,  419:  type  logloBBus  calHurus  Bean.) 

Ij  Body  elongate,  strongly  compressed,  of  equal  depth  throughout^  e 

ered  with  very  small,  mostly  cycloid,  scales.  Head  short,  compress^ 
not  keeled  above;  mouth  large,  oblique,  the  lower  jaw  projectii 
teeth  in  narrow  bands  or  single  series,  some  of  them  canine;  no  tec 
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A'omer  or  palatines;  tongue  very  slender,  sharp;  opercles  nnarmed. 
G'il]H)penings  very  wide,  the  membranes  narrowly  joined  to  the  isthmus 

the  median  line.    No  lateral  line.    Branchiostegals  5.    Dorsals  sep- 

;e;  the  first  of  6  very  slender,  flexible  spines;  the  second-  elongate, 

'^^i^Kxiilar  to  the  anal;  caudal  long  and  pointed,  free  from  dorsal  and  anal; 

'^'"^utrals  close  together,  separate,  each  of  one  spine  and  four  rays,  their 

^^A^ertion  below  or  behind  pectorals;  anal  papilla  present,    (to?,  dart; 

^Ac&tftfa,  tongue.)    A  remarkable  type,  belonging  to  the  Oxymetoponiinw, 

fering  widely  from  our  other  Gobioid  fishes. 


(6).  I.  calliuras  Bean. 
Light  olive,  without  distinct  markings  (in  spirits);  tip  of  first  dorsal 
dusky;  caudal  apparently  with  a  median  reddish  stripe  and  two  bluish 
bands.  Head  not  crested,  its  upper  surface  gently  rounded;  maxillary 
extending  to  opposite  front  of  pupil,  2 J  in  head;  upper  jaw  with  about 
2  series  of  teeth,  the  outer  enlarged;  2  curved  canines  behind  the  band ; 
lower  jaw  with  about  1  row  of  smaller  teeth,  besides  about  4  canines. 
Eye  large,  twice  length  of  snout,  3^  in  head.  Gill  rakers  long  and 
slender.  Dorsal  fins  contiguous,  the  longest  spine  filamentous,  about 
as  long  as  head;  caudal  lanceolate,  half  as  long  as  rest  of  body;  veji- 
trals  inserted  very  slightly  in  advance  of  pectorals,  nearly  as  long  as 
head.  Scales  minute,  mostly  cycloid.  Head  5;  depth  7 J.  D.  VI-22; 
A.  I,  21.    L.  4  inches.    Deep  water  off  Peiisacola,  Fla. 

(BeaD,  Proc.  U.  8.  Nat.  Mu8.  1882,  419;  Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mus. 
1882,  297.) 

Page  642.  Hexagrammus  ordinatm  is  a  typical  Hexagrammusj  having 
the  dorsal  fin  divided.  The  genus  Pleurogrammua  should  probably  be 
adopted  for  JET.  monopterygius,  which  is,  in  Alaska,  one  of  the  most  im- 
portant food-fishes,  according  to  Dr.  Bean. 

Page  644.  Dr.  Bean  considers  our  suggestion,  that  HexagrammuH 
scaber  is  the  young  of  JET.  asper^  as  improbable.  The  following  are  the 
characters  assigned  to  the  former  species: 

999  (6).  H.'Scaber  Bean. 

Light  brown,  silvery  below ;  each  dorsal  with  3  dark  blotches,  smaller 
than  eye,  not  reaching  base  of  6n;  pectorals,  ventrals,  and  anal  immac- 
ulate. Teeth  on  jaws  and  vomer;  none  on  palatines.  A  tentacle  above 
eye.  Six  lateral  lines  on  each  side;  the  supplemental  one  faint,  extend- 
ing backward  from  above  base  of  pectoral,  disappearing  near  middle  of 
body.    Scales  everywhere  very  rough.    Caudal  forked;  dorsal  do 
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notched.    Head  4i;  depth  ^.    D.  XX,  24;  A.  23;  Lat  1. 105;  L  tr.  i 
L.  3  inches.    Coast  of  Alaska;  known  from  young  specimens  only. 

(BeaD,  Proc.  U.  S.  Nat.  Mus.  1881,  154.) 

Page  661.  Sebastodes  proriger  ranges  northward  to  Alaska,  when 
grows  to  a  considerable  size.  In  the  original  descriptions,  both 
^^  Epinephelus  cilintus^  and  ^^Perca  tariabilis^  it  is  evident  that  S.  j 
riger  has  been  confounded  by  Tilesius  and  Pallas  with  the  species 
which  we  have  retained  the  name  of  S.  ciUatus. 

On  page  665,  after  Sebastodes  ruber ^  add: 
1019  (6).  8.  ombrosns  J.  &  G. 

Light  orange,  overlaid  everywhere  with  blackish,  the  latter  oc 
forming  on  the  lower  part  of  the  sides  reticulations  in  fine  pattc 
the  centers  of  the  scales  being  paler  than  the  edges;  sides  of  h 
with  dusky  shades;  sides  of  back  with  some  large  areas  of  blacki 
upper  parts  with  5  large  rounded  blotches  of  pink  washed  with  orao 
these  blotches  arranged  as  in  constellatuSy  but  larger,  less  sharply 
fined,  and  of  a  different  hue;  the  second  blotch  with  a  smaller  one  shi 
it;  a  rosy  spot  on  opercular  flap;  fins  pale  orange,  shaded  with  dm 
General  form  of  constellutus.  Month  moderate,  obliqne,  the  lower  j 
Jr  »•]  scarcely  projecting,  its  tip  fitting  into  the  emarginate  tip  of  up]>er  ja 

maxillary  2  in  head,  reaching  posterior  margin  of  pupil ;  both  jiiw8  w 
small, «moothi8h  scales.    Cranial  ridges  rather  sharp,  lower  than  in  c 
]r\  stMatus;   preocular,  supraocular,  postocular,  tymi)anic,  and  occipi 

V-    W  spines  i)resent;  interorbital  area  concave,  with  two  prominent  rid^: 

'•  S-  the  region  much  broader  than  in  conHteUatuSj  §  width  of  eye;  suji 

ii'f  ocular  ridge  low,  its  spine  smaller  than   tympanic  spine;   preocu 

Cjfc  l»rominent;  preopercular  spines  all  acute;  preorbital  narrow,  with  t 

t;*aF  spines.    Eye  large,  4  in  head.    Gill-rakers  rather  long  and  slemler, 

;;/!  *  longest  about  half  eye.     Scales  moderate,  with  many  accessor^'  sea 

Dorsal  rather  low,  deeply  emarginate;  fourth  spine  equal  to  soft  rj^ 
..  .  about  I  head;  soft  dorsal  longer  than  high;  second  anal  spine  lar 

^'"^  2i  in  head;  caudal  slightly  emarginate;   pectoral  not  reaching  v€ 

ffiji  ^  in  body.     Head  2|;  depth  2 J.     D.  XIII,  12;  A.  Ill,  6;    Lat.  1. 

^;; ;  (tubes).     Santa  Barbara,  California. 

•   *r  {StbaMtichihys  umbronus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mns.  1882.) 
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:•>  Page  679.    The  species  here  called   Scorpwna  dactyloptera  pro 

to  have  been  correctly  identified  with  the  European  species.    It  1 
lately  been  taken  in  considerable  numbers  along  the  Oulf  stream.   1 
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pectorals  in  this  species  are  siibtruncate,  the  lower  mys  somewhnt 
exserted.  The  group  called  by  Poey  "Pon/tmr*"  is  not  of  this  type, 
but  allied  rather  to  Scorpcena  proper. 

Page  G81.  Scorpasna  porcus  should  probably  be  erased,  it>s  occurrence 
in  our  waters  beiog  very  doubtful.  The  following  species  has  been,, 
perhaps,  mistaken  for  it : 

1038  {h).  8*  steamsi  Goode  &  Bean. 

Dusky  olivaceous,  whitish  below;  head  with  some  dark  blotches *and 
small  spots;  back  and  sides  with  diffuse  blackish  blotches;  body 
sparsely  covered  with  round  dusky  spots,  smaller  than  pui>il;  these 
spots  most  numerous  and  distinct  in  the  axillary  region,  which  is  other- 
wise whitish;  spinous  dorsal  marbled,  with  a  median  dusky  band;  its 
base  whitish,  with  black  spots;  soft  dorsal  and  anal  irregularly  mar- 
bled ;  caudal  with  a  broad  median  and  a  terminal  band  of  blackish ;  pec- 
torals mottled  and  banded ;  ventrals  dusky  at  tip.  Body  robust,  little 
comi>re8sed,  tapering  posteriorly.  Mouth  moderate,  obliciue,  the  jaws 
equal,  the  lower  with  a  small  symphyseal  knob;  maxillary  2  in  head, 
reaching  to  below  posterior  margin  of  orbit.  Preorbital  with  two  di- 
verging spines;  suborbital  without  deep  pit,  its  stay  low,  armed  with 
t\vo  small  spines;  nasal  spines  inconspicuous;  interorbital  space  deeply 
concave,  with  2  longitudinal  ridges,  its  width  f  diameter  of  eye. 
Cranial  ridges  rather  low,  moilerately  sharp;  the  following  pairs 
present:  preocular,  supraocular,  postocular,  coronal,  ocx^ipital,  nuchal, 
besides  3  on  the  temporal  region,  arranged  in  a  right  line  behind  the 
eye.  Occipital  pit  deep,  a  little  broader  than  long.  Preoi)ercular 
spines  5,  the  two  lower  blunt  and  short,  the  upper  much  the  longest, 
half  as  long  as  the  eye;  a  small  spine  at  its  base.  Supraocular  flap  very 
small,  trilobate,  shorter  than  pupil  (much  larger  in  ayoung  example,  ap- 
parently of  the  same  si>ecies,  in  which  its  length  is  about  half  head). 
Small  dermal  flaps  elsewhere  on  head.  Opercular  flap  scaly;  a  few  ru- 
dimentary scales  on  cheeks  and  front  of  opercle.  Breast  with  small 
scales.  Gill-rakers  short  and  thick.  Scales  large,  smooth,  with  mem- 
branous edges;  a  series  of  dermal  flaps  along  the  lateral  line  and  at 
the  dorsal  base.  Dorsal  spines  slender,  the  longest  2^  times  in  head; 
longest  soft  ray  half  as  long  as  head;  caudal  subtnincate,  1^  in  head. 
Anal  spines  small,  the  second  and  third  equal,  2}  in  head.  Longest 
soft  ray  of  abal  half  as  long  as  head.  Ventrals  1%  in  head.  Pectorals 
reaching  soft  rays  of  anal,  the  longest  ray  slightly  shorter  than  head; 


■ 
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base  of  the  fin  a  little  procarrent,  its  length  3  in  head.  Head  ! 
depth  2^.  D.  XI,  I,  9j  A.  Ill,  5;  P.  20 j  Lat.  1.  32  (31  tubes).  Sot 
Carolina  to  Florida. 

(Goodo  <&  Bi^QD,  Pioc.  U.  S.  Nat.  Mns.  1882,  421.) 

1088  (o).  8»  calcarata  Goode  <&  Bean. 

Color  essentially  as  in  8,  stearnH;  axil  of  pectoral  whitish,  w 
dusky  specks,  a  black  spot  at  its  upper  edge;  ventraU  mostly  bla 
Body  moderately  robust ;  lower  jaw  slightly  projecting,  with  a  sno 
symphyseal  knob;  maxillary  reaching  past  pupil,  its  length  half  he 
Suborbital  without  pit,  the  bony  stay  moderate,  armed  with  2  sa 
spines.  Kasal  spines  small.  Inteix>rbital  space  narrow,  with  2  loi 
tudinal  ridges,  its  width  f  length  of  eye.  Cranial  ridges  rather  k 
with  sharp  spines,  arranged  as  in  8.  stearnsi.  Occipital  cavity  aim 
obsolete,  represented  by  a  slight  depression.  Preopercular  spines 
the  lowermost  stout,  directed  downward  and  forward^  the  upperm 
rather  long,  more  than  half  eye.  Opercular  and  scapular  spines  irn 
erate.  Eye  large,  nearly  3  in  head.  Supraocular  flaps  minute;  a  I 
j"^  other  small  flaps  on  head.    Cheeks  with  rather  large  imbricated  seal 

opercle,  with  some  scales  anteriorly  and  on  its  flap;  breast  scaly;  sea 
of  body  large,  not  ctenoid,  with  few  dermal  flaps  or  none.  Pores 
lateral  line  very  couHpicuous.     Gill-rakers  short  and   small.    Dor 


_  * 
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j'-t  spines  rather  slender,  the  longest  2§  in  head;  longest  soft  ray  2J 


i» 


I 


•-       1   I 


{IC'J  head.     Anal  spines  small,  the  second  and  third  subequal,  3  iu  he- 

Soft  anal  rays  moderate.  Ventrals  reaching  past  vent,  If  in  he 
Pectoral  long,  1^  in  head.  Depth  3.  D.  XI,  I,  9;  A.  Ill,  5;  P.  19;  I 
1.  28  (25  tubes).    West  coast  of  Florida. 

y.  (Goode  &  Beau,  Proc.  U.  S.  Nat.  Mus.  1H82,  422.) 

Yx^'  Page  GS8.  Coitunculus  microps  is  very  fully  described  and  well  figu 

by  Collett,  Norske  Nord-Havs  Exp.  1880,  18.  The  eye  is  here  rej 
sented  as  shorter  than  snout,  and  about  C  in  head,  the  pectorals  re 

V  -  past  front  of  anal,  and  the  dorsal  rays  are  Vi-13  to  VI-13.     It  is  ] 

sible  that  the  American  species  is  diflerent,  but  the  resemblance  of 
two  is  very  great. 


•»  1 
•« 


« 
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Page  G91.  It  is  thought  by  Collett  (Norske  Nord-Havs  Exp.  18vS0, 
that  Icelus  hicornis  is  identical  with  Icelus  hamaUm,  If  this  supposi 
is  correct,  the  species  should  stand  as  1048,  I,  bicornis  (Reinh.)  ( 
Icelm  furciger  Malm  (Forh.  Skand.  Naturf.  1863,  410)  is  identical  ^ 
I.  hamatus.  In  life  the  head  of  this  species  is  provided  with  very  fi 
der  cirri* 
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Page  G94.  Instead  of  Uranidea  «pi7ofa  read : 

l#ft4.  U.  ricel  (Nelson)  J.  A  G. 

Erase  the  synonym  '<  Uranidea  spiloia  Cope,^  etc  U.  spilota  is  prob- 
ably a  distinct  species,  allied  to  U.  cognata. 

Page  695.  After  Uranidea  semi^cabra  add: 

1#46  (c).  v.  rli«thea  Bosa  Smith. 

Dusky,  with  blackish  cross-bands  above,  yellowish  and  punctulate 
below;  fins  all  more  or  less  spotted  and  barred.  Body  moderately 
elongate.  Head  broad  and  flattish;  interorbital  space  broad  and  little 
concave,  nearly  as  broad  as  eye.  Mouth  moderate,  the  maxillary  ex- 
teudiog  about  to  middle  of  pupil;  jaws  subequal;  palatine  teeth  con- 
spicuous; preoi)ercu]ar  spine  shortish,  nearly  straight,  directed  upward 
and  backward.  Skin  of  head  smooth;  skin  of  back  and  sides  rough, 
with  short,  rather  coarse  prickles,  shorter  and  stiffer  than  in  U.  aftpera. 
Fins  moderate;  i>ectoral  barely  reaching  past  front  of  anal.  Head  3; 
depth  4f.  D.  VIII-15;  A.  11;  V.  I,  4.  Spokane  Falls,  Upi)er  Colum- 
bia  Kiver. 

(Rosa  Smith,  Proc.  U.  S.  Nat  Mas.  1882,  347.) 

Page  697.  Uuder  Uranidea  richardsoni  add  another  "variety" — var. 
Jcumlieni  (Hoy). 

Tlie  original  type  of  U.  Jcumlieni  II03',  lately  re-examined  by  us,  has 
palatine  teeth,  and  the  ventrals  I,  4.  It  represeut^,  in  our  present 
view,  a  variety  of  U.  ricJiardsonij  possibly  distinguishable  from  var. 
hairdi  by  the  rather  higher  spinous  dorsal  and  rather  larger  eye  and 
mouth.  The  description  of  '*  U.  franlclini^^  on  page  OIK),  belongs  to  U. 
TcMmlienij  being  taken  from  Hoy's  type. 

Page  G98.  To  the  account  of  Uranidea  cognata  may  be  added:  Mouth 
larger  than  in  Uranidea  gohio;  head  3  in  length  without  c^iudal;  its 
width  equal  to  its  length  and  half  more  than  its  height;  jaws  equal; 
vent  a  little  nearer  snout  than  insertion  of  caudal ;  second  dorsal  twice 
as  long  as  first,  separated  from  it  by  a  s))ace  less  than  a  line;  anal  be- 
ginning opposite  sixth  ray  of  dorsal;  caudal  G  in  total  length.  Under 
surface  silvery  gray,  minutely  dotted ;  on  the  sides  the  dots  are  mingled 
with  crowded  irregular  blotches  of  dark  brown;  back  and  top  of  he^id 
nearly  uniform  dark  brown,  few  pale  spots  appearing.  L.  4  inches. 
(Richardson,)  ' 
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Pago  098.  After  Uranidea  cognata  add: 

1063  (&).  IT.  spilota  Cope. 

Brown  above,  yellowish  below,  everywhere  densely  punctalate  w 
darker  except  oii  the  belly;  dorsals,  caudal,  and  pectorals  barred;  ai 
yellowish;  doi*sal  and  base  of  caudal  with  blackish  spots;  sides  w 
large  dark  spots,  forming  sometimes  seven  or  fewer  cross-bars.  Bo 
rather  elongate.  Eye  4^  in  head,  one-third  greater  than  interorbi 
width.  Head  slightly  contracted  laterally,  not  much  depressed;  c 
preopercular  spine  (hooked  upward);  pectoral  reaching  vent  and  fit 
of  second  dorsal,  its  rays  undivided.  Spinous  dorsal  low;  anal  beg 
ning  opposite  fourth  ray  of  spinous  dorsal.  No  trace  of  palatine  tee 
Lateral  line  incomplete.  Head  3^;  depth  6.  D.  VIII-17;  A.  13;  V. 
4;  P.  15;  B.  6.    L.  3  inches.    Grand  Bapids,  Michigan.     (Cope.) 

(Cope,  Proc.  Acad.  Nat.  8ci.  Phila.  1865,  82.) 

1063  (c).  V.  pollicaris  J.  ^  G. 

Light  olive  above,  blotched  and  spotted  with  black;  lower  part 
sides  and  below. light,  unmarked;  dorsals,  pectorals,  and  caudal  wj 
series  of  spots.     Head  much  depressed;  snout  broad  and  flat;  pro! 
^\  straight  or  slightly  concave  from  na|)e  to  tip  of  snout;  mouth  sou 

anterior;   maxillary  reaching  vertical  from  front  of  orbit;   teeth 
vomer,  none  on  palatines.     Preoperculor  spine  large  and  stroug,  s 


rn 


tr:r 


..:k 


Jj?i:  rally  curved  upwards  and  inwards;   a  single  concealed   iH)int  bel 

Xf\  tills  on  margin  of  preopercle.     Spinous  dorsal  rather  low,  connei'i 

with  the  long,  low  second  dorsal  by  membrane;  longest  dorsal  sp 
eciualliug  length  of  snout;  origin  of  anal  under  third  dors^il  ray:  1 
ray  of  anal  under  sixteenth  of  dorsal;  ventrals  I,  4,  reaching  g  distai 
to  vent;  pectoral  rays  all  simple;  vent  midway  between  tip  of  su 

•i'Vi  and  base  of  caudal.     Lateral  line  continuous  to  base  of  caudal. 

>*!  prickles.     Ilead  3|  in  length;  depth  4^;  eye  5J  in  head.     D.  Vll- 

.;':*■  A.  13;  P.  17.     Lake  Michigan. 

'•  ?  i  (Jor.  ife  Giib.  Proc.  U.  S.  Xat.  Mus.  iaS2.) 

f.\  Page  GDO.  Instead  of  the  description  of  Uranidea  franlUni^  givei 


■j 


V  the  text,  insert  the  following: 


''  1  1069.  U.  fraiiklini  (Ag.)  Jor. 


t 


Body  rather  short  and   stout;   snout  not  very  obtuse;    maxill 

j/.  reaching  about  to  pupil ;  eye  4  in  head,  twice  the  interorbital  sik 

I*  '  ■ 

'*  .1  preoi)ercular  spine  hook-like,  very  acute ;  paired  fins  rather  short. 

i.iT  l>ectorals  not  reaching  vent;  first  dorsal  nearly  as  high  as  seoc 
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dorsals  contiguous ;  aual  inserted  under  fourth  ray  of  second  dorsal ; 
caudal  G  in  length ;  lateral  line  incomplete ;  vent  nearer  base  of  caudal 
than  tip  of  snout.  Hcvid  2^ ;  depth  4 J.  D.  V1IH7  5  A.  12 ;  V.  I,  3. 
L.  3  inches.    Lake  Superior.    (Girard.) 

•  Page  099.  After  UranideafranJcUnisAd: 
1069  (&).  v.  formosa  (Grd.)  Jor. 

Body  slender  and  graceful ;  head  small,  depressed  above ;  eyes  mod- 
erate ;  preoi>ercular  spine  short,  stout,  acute,  curved  upwards ;  a  small 
spine  below  it ;  subopercular  spine  well  developed.  Dorsals  well  sepa- 
Kited;  anal  beginning  under  third  ray  of  soft  dorsal;  pciitorals  not 
reaching  to  posterior  margin  of  spinous  dorsal ;  ventrals  not  nearly  to 
vent.  Head  4^.  D.  VIII-IG;  A.  11;  V.  I,  3.  L.  3^  inches.  Deep 
water  in  Lake  Ontario.    (Girard,) 

{Cottm  formosM  Girard,  Mon.  Cott.  58,  1850.) 

I*age  703.  To  the  synonym3'  of  Cott  us  scorpiiut  grcenlandicus  add: 

(CottuB  mUchiUi  C.  &  V.  iv,  188:  Coitus  poroHunC  &  V.  viii,  408:  Acanthocottus  oceU 
latu$  H.  II,  Storer,  Boat.  Journ.  Nat.  Hist.  l6*>0j  2r>;i:  CoUhh  ylacialiH  Kich.  Last  Arctic 
Voyage  Belch,  ii,  349,  1855:  Acanthocottua  mucotfuit  Ayr««,  I'roc.  Cal.  Ac.  Nat.  ScL 
1854,  12.) 

Page  712.  A  minute  patch  of  palatine  teeth  is  sometimes  i^resent  in 
Liocottus  hinmdo. 

Page  726.  Instead  of  Brachyopsis  read  : 

883.— LEFT AG01VIJ8  Gill. 

(Gill,  Proc.  Ac.  Nat.  Sci.  Pliila.  1831,  250:  tyiH)  Agonus  apinotfisHmM  Ktojct = AganuM 
(h'cagonuB  Bl.  &  Schu.) 

The  species  should  stand  as — 

a.  Lowor  jaw  projecting.     (Brachyopsis  QiW.) 
lllti.  L.  rostratns  (Tiles.)  J.  A  G. 

11 18*  Lf  verrnconns  (Lock.)  J.  <&  G 

1114.  Ij.  xyostemus  J.  Sc  G. 

an.  Lower  jaw  included.    {LeptagonvsJ) 

1115.  Ij.  decag^onns  (Bl.  dc  Schn.)  J.  &  G. 

The  following  description  of  i.  decagonus  may  be  substituted  for  that 
given  in  the  text : 

Greyish  yellow,  with  2  to  4  large  transverse  brown  siiots;  tips  of  pec- 
torals and  caudal  blackish ;  a  black  streak  through  eye  across  preo- 
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percle.  Body  slender ;  head  rather  low ;  month  large,  snbinferior,  \ 
snont  projectmg  beyond  it;  gill-membraneis  firee  from  isthmos  {Jide  C 
lett  in  lit) ;  five  long  cirri  near  the  angle  of  mouth,  one  of  them  fork< 
a  forked  cirrus  on  lower  jaw ;  snout  longer  than  the  large  eye ;  i 
longest  cirri  about  as  long  as  snout;  a  pair  of  short  spines  on  snoi 
a  pair  of  knotty  protuberances  above  eye,  and  a  pair  of  larger  ones 
frontal  region ;  shields  of  anterior  jmrt  of  back  each  with  a  large  k 
ending  in  a  spine;  keels  elsewhere  bluntish ;  plat^es  of  breast  tuben 
like  and  striate ;  4  shields  between  dorsals ;  5  before  first  dorsal ; 
before  second ;  12  between  ventrals  and  anal.  Pectorals  sligh 
I  longer  than  head ;  ventrals  moderate,  longest  in  the  males,  the  t< 

close  behind  them.    Head  5;  depth  8.    D.  YI-T ;  A.  7 ;  Lat.  L  40,  t 
number  ofpores  about  24.   L.  9  inches.  Greenland  to  Norway.  {Cotk 

(CoUett,  Norske  Nord- Hays  Exp.  18d0,  44.) 

Page  728.  Agonus  cataphrtustus. 

This  species  should  probably  be  omitted  as  not  occurring  within  c 
limits,  the  Greenland  references  belonging  to  liepiaganus  decagonw. 

Page  728.  The  genus  Bothraganus  Gill  here  appears  for  the  fi 
r  time,  the  portion  of  Bull.  U.  8.  Kat.  Mus.  XI,  in  which  it  was  to 

characterized  having  been  withdrawn  by  the  author. 


:   yj'i  Pago  733.  Trigla  cuculus  should  doubtless  be  omitted.     It  proba 

'    }j'  \  has  never  been  takeu  on  our  coasts. 

$:'»;  Page  734.  Instead  of  1123,  Pnonotus punctatus  read: 


tr 


*.'^\ 
•  v 


■  !  * 

i\i  1123.  P.  scitulns  J.  <&  O. 


For  the  synonymy  given,  substitute — 


.   ;>ji  {PrionotuH  punclatus  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1878,  373,  not  of  C  & 

'p.  Jor.  &  Gilb.  Proc.  U.  S.  Nat.  Mus.  1882,228.) 

:  I 

■  f 


Page  734.  After  Prionotits  sdiulus  read : 
1 IV  3  {b).  P.  punctatus  (Bloch)  C.  &,  V. 

p^  Olivaceous,  with  some  small  roundish  spots;   dorsal  with  a  d 

J*')  blotch  between  fifth  and  sixth  spines;  soft  dorsal  and  caudal  fail 

^    J 

*  K  \  barred  ;  pectoral  with  two  large  blackish  spots  near  its  middle  abc 

4*  besides  uiiracrous  pale  bars  and  spots.    Body  not  very  slender;  i 

.  ;j  torals  rather  short,  not  reaching  end  of  soft  dorsal,  slightly  less  tl 

J  ;.;  half  length  of  body;  free  rays  of  pectoral  slender;  band  of  palai 

vljiJ  teeth  short,  rather  broad;    maxillary  2^  in  head,  not  reaching  e 

y^d  preorbital  feebly  serrated,  its  edge  armed  with  two  rather  sir 
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spinous  teeth,  hooked  backwards.  Snoat  wide,  the  distance  between 
angles  of  mouth  scarcely  less  than  half  head ;  grooves  between  orbits 
behind  not  deep.  Head  3^  depth  4.  D.  X-12;  A.  11;  Lat.  1.  57. 
West  Indies,  said  to  range  northward  to  our  coasts,  but  perhaps  con- 
founded with  palmiped  and  sciiulus  ;  the  specimens  here  described  from 
Havana. 

(Trigla punctata  Bloch,  Ansl.  Fuche,  taf.  352;  C.  d&  V.  iv,  93;  Gfinther  ii,  193.) 

Page  738.  Instead  of  Cephalaca/nthus  spinarella  read : 
1 199.  €.  v«litaiis  (L.)  J.  &  G.  . 

^  The  specimen  to  which  Linnaeus  gave  the  name  of  ^'  OasterosteuH 
spinareUa^  was  said  to  have  come  from  India.  It  is  therefore  more 
likely  to  have  been  a  young  specimen  of  the  one  of  the  East  Indian 
species  (perhaps  C.  arientalis  G.  &  Y.)  than  of  the  Atlantic  species 
volitans. 

Page  740.  After  Careproctus  gelatinosus  add : 
1 1  SO  (5).  €•  reinhardi  Kroyer. 

Reddish  gray.  Body  semitransparent,  covered  with  viscid  skin. 
Head  short  and  globular.  Eye  5  to  6  in  head.  Caudal  fin  very  slen- 
der, joined  to  the  dorsal  and  anal ;  mouth  nearly  horizontal ;  lower  jaw 
scarcely  projecting.  Ventral  disk  little  larger  than  eye.  Pectorals 
deeply  emarginate,  nearly  as  long  as  head,  reaching  anal ;  the  lower 
rays  exserted,  appearing  as  a  series  of  short  twisted  filaments.  Dis- 
tance from  ventral  disk  to  vent  not  more  than  diameter  of  eye ;  head 

« 

with  conspicuous  mucous  pores.  Head  4^;  depth  5^.  D.  54^  A.  45; 
C.  12;  P.  32.    Greenland  to  Jan  Mayen.    {ColleU.) 

(LipariB  gelatinonus  Reinh.  Oversigt,  &c.  1844,  77,  not  of  Pallas:  lAparis  {Care^ 
proctmn)  rMnkardi  Kivjmr,  Naturli.  TicUkr.  i,  252,  1862;  Collett,  Nonke  Nord-Havs 
Exped.  IbbO,  57.) 

Page  7i2.  According  to  Professor  GoUett,  Liparis  arctica  Oill  is  a 
variety  of  Liparis  lineataj  distinguished  from  the  latter  by  its  uniform 
coloration  only.  Other  varieties  of  this  species  are  characterized  by 
CoUett  (Forh.  Vid.  Selsk.  i,  44,  1879). 

Page  746.  The  genus 

895  (»).— EU»ICROTB£niU8  Gill. 

is  probably  worthy  of  adoption.    Its  single  species  may  stand 
1144.  E.  spimMiis  (MttUer)  GllL 
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Page  749.  After  Oobiesox  strumosus  add: 
1147  {h).  G.  viriratulus  J.  <&  G. 

Olivaceoau,  with  paler  spots  and  fine  black  dots;  the  whole  body  o 
ered  with  wavy,  longitndiDal  lines  of  a  light  orange  color  (fading 
spirits);  vertical  fins  dasky,  somewhat  barred;  candal  tipped  ir 
yellowish.  Body  rather  slender;  cheeks  prominent;  mouth  reacbi 
front  of  orbit;  lower  jaw  somewhat  included;  teeth  above  in  a  narr 
band;  four  of  the  outer  somewhat  enlarged;  incisors  of  lower  j; 
entire;  ventral  disk  a  little  shorter  than  head.  Eyes  small,  4  in  hei 
less  than  half  the  broad  interorbital  space.  Head  3;  its  width  « 
depth  G.    D.  10;  A.  8.    L.  I4  inches.    Pensacola,  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  1882,  293.) 

Page  751.  No.  1149  (6),  Batrachus  pardus  Goode  &  Bean,  shoi 
probably  be  considered  a  distinct  species.  It  is  a  deep-water  form,  wi 
flabby  skin. 

\ 

Tl  Page  751.  Instead  of  Porichthys porosissimus  read: 

I''  1 150.  p.  mar§raritatiis  (Rich.)  J.  &  G. 

jr  Omit  from  the  synonymy  Batrachus  porosissimus  C.  &  V.  (a  spec 

.    J  from  Surinam,  the  identity  of  which  with  our  species  is  not  prov< 

and  insert  {Batrachus  inargariiaius  Ilichardsou,Voyage  Sulphur.  FisL 
07).  P.  margaritatus  appears  to  range  from  Lower  California  to  V 
couver's  Island. 

Page  752.  After  P.  margaritatus  add: 
1150  {h).  P.  plectrodon  J.  &  G. 

Coloration  essentially  as  in  P.  margaritatus^  but  rather  paler  i 
more  golden;  the  lines  of  pores  and  shining  spots  very  similar.  Ps 
tines  each  with  few  teeth  (4  or  5) ;  1  to  3  of  these  developed  as  v* 
strong  canines  (usually  much  larger  than  the  canines  on  vomer)^  wh 
are  strongly  curved  forwards  and  inwards  (in  P.  margaritatus  the  pi 
tine  teeth  are  more  numerous,  subequal,  small,  much  smaller  than 
nines  on  vomer).  Head  aj:  depth  5|.  D.  11-37;  A.  34;  V.  I,  2.  1 
inches.     South  Carolina  to  Texas. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mas.  183i,  291.) 

Page  757.  After  Chasmodes  quadrifasciatus  add: 
1154  (&).  C.  saburrse  J.  <&  G. 

Male  deep  olive,  with  dark  cross  shades;  numerous  pale  spots  on 
sides  which  form  \\TiOL\\\dX\\i^\\\\!^^  ^oviv^t^vui^  backwards;  dark  stri 


ADDENDA 114.    BLENNHD^ ISESTHES.  959 

downward  and  forward  from  eye;  top  of  head  and  upper  part  of  dorsal 
fin  asually  with  fine  black  spots;  spinous  dorsal  with  a  median  orange 
longitudinal  band;  other  fins  mostly  dusky  olive.  Female  with  about  8 
blackish  cross-bands  extending  on  the  dorsal  fin ;  the  body  everywhere 
with  pale  spots;  tins  all  sharply  barred  with  blackish  and  olive.  Body 
deeper  than  in  C,  bosquianus;  the  head  shorter,  blunter,  and  the  mouth 
notably  smaller ;  maxillary  not  reaching  i>o$terior  margin  of  eye,  its 
length  2J  in  head;  teeth  occupying  about  half  of  lower  jaw;  height 
of  gill-slit  3§  in  head,  its  lower  edge  opposite  third  ray  of  pectoral.  A 
minute  cirrus,  shorter  than  pupil  above  each  eye  and  each  nostril. 
Dorsal  continuous,  with  slender  rays,  the  last  one  joined  to  the  caudal. 
First  two  rays  of  anal  short,  thick  and  fleshy  in  the  males.  Head  3f ; 
depth  3.    D.  XII,  17 ;  A.  II,  18.    L.  4  inches.    Peusacola  Bay,  Florida. 

(Jordan  &  Gilbert,  Proo.  U.  8.  Nat.  Mns.  1882,  298.) 

Page  757.  Instead  of  1155,  Isesthes  genfilis  read : 
1155.  I.irilberti  Jordan. 

From  the  description  on  page  757,  erase  the  phrases  '^  a  blue  spot  on 
the  dorsal  in  front;  males  with  golden  stripes  on  lower  parts  of  head," 
and  insert  ^^  no  sharp  markings  in  either  sex."  This  species  is  known 
from  Santa  Barbara  and  San  Diego.  It  may  be  readily  distinguished 
from  7.  gentilis  by  its  stiff  spines  and  multifid  orbital  tentacles,  as  well 
as  by  the  color. 

Instead  of  the  synonomy,  on  page  758,  substitute : 

(Jordan,  Proc.  U.  S.  Nat.  Mus.  1882,  349.) 

Page  758.  After  Isesthes  gilberti  add : 
1155  (&).  I.  irenUlis  (Gnl.)  J.  &  6. 

Brown;  males  with  the  whole  body  closely'  mottled  and  blotched 
with  darker  brown,  the  light  ground  color  forming  reticulations  around 
darker  spots ;  dark  spots  close-set  on  head ;  lower  part  of  side  of 
head  behind  mouth  with  two  shari)ly  defined  parallel  vertical  pale  bars 
(said  to  be  yellow  in  life);  back  with  about  6  dusky  cross-shades;  a 
bluish  spot  on  spinous  dorsal  in  front.  Female  with  the  spots  on  body 
duller,  the  bands  on  head  obsolete,  and  the  spot  on  front  of  spinous 
dorsal  jet  black  and  conspicuous ;  fins  all  mottled.  Body  rather  ro- 
bust, the  heatl  very  bluntly  rounded  in  profile.  Orbital  teutCLcle  simpl^y 
in  the  male  one-third  length  of  head,  in  the  female  much  smaller;  gill- 
opening  not  extending  downward  to  lower  edge  of  pectorals.  Dorsal 
fin  continuous,  its  spines  low  and  flexible.    Caudal  free  from  dorsal  and 
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aoal.    Head  3§;  depth  4.    D.  XIII^  17;  A.  19;  L.  4  inches.    ModI 
to  Cape  Sau  Lucas. 

(Blenniu8  gentilis  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.  1854,  149:  BUmmimt  § 
Giinthor,  iii,  217:  Blennius  genHlU  Stoind.  Ichth.  Beitr.  v,  150,  1876;  Jordan, 
U.  S.  Nat.  Mus.  1882,  350;  not  Iseathea  gentilU  of  the  present  work,  page  757,  wh 
Isesthes  gilberti,) 

Page  758.  After  Isesthes  punctatus  add : 
1 156  (&).  I.  hentzi  (Le  S.)  J.  A  G. 

Light  bluish-ash,  mixed  with  rufous,  with  numerous  irregular  I 
and  rufous  spots ;  dorsal  black,  with  whitish  spots ;  soft  dorsal  w 
dark  bands ;  ventrals  blackish,  with  pale  bands ;  caudal  with  3 
dark  bands.  Body  little  elongate ;  snout  very  short,  but  not  verti 
truncate ;  eyes  above  angle  of  mouth,  placed  high ;  gill-slit  exten 
from  level  of  base  of  pectoral  fins  to  height  of  eye ;  teeth  equal ;  d 
slightly  depressed  in  the  middle;  pectorals  large ;  a  short  cirrus  a 
each  eye  and  a  smaller  one  over  each  nostriL  Depth  3^  (in  total). 
XI,  14 ;  A.  16.    Charleston  Harbor,  South  Carolina.     (Le  Sueur.) 

{Blennius  hentz  Le  Sueur,  Joum.  Acad.  Nat.  Sci.  Phila.  iv,  363,  1825.) 

1 1 56  (0).  I.  ionthas  J.  A  G. 

Clear  olive-green  with  traces  of  darker  bars,  everywhere  dei 
.  freckled  with  small  round  blackish  spots,  smaller  than  the  pupil,  1 

very  small  on  sides  of  head ;  a  golden  area  behind  eje,  followed 
blackish  crescent;  two  dark  bars  separated  by  a  yellowish  area  I 
eye ;  fins  all  olive-green.  Body  rather  deep.  Head  short,  but  less  1 
than  in  J.  punctatus.  Mouth  small,  the  maxillary  scarcely  reac 
eye;  teeth  snbequal;  orbital  cirrus  low,  scarcely  longer  than  i 
cirrus,  which  is  about  as  long  as  pupil.  Gill  slit  half  head,  its  1 
edge  just  below  middle  of  pectoral.  Dorsal  continuous,  its  spinej 
and  not  very  stiflf ;  its  soft  rays  free  from  caudal.  Head  4 ;  t 
3J.    D.  XII,  14;  A.  16.    Pensacola  Bay. 

(Jordan  &  Gilbert,  Proc.  U.  S.  Nat.  Mus.  1882,  299.) 

1156  (d).  I.  scrntator  J.  <&  G. 

Deep  olive-green,  nearly  uniform ;  a  golden  blotch  behind  ey< 
lowed  by  a  dark  crescent ;  two  dark  bars  separated  by  a  yellowish 
below  eye,  fins  plain  dusky  greenish.  Body  rather  deep,  compre; 
head  short,  very  blunt;  mouth  very  small;  teeth  subequal;  oi 
cirri  very  long,  reaching  front  of  dorsal,  about  half  length  of  I 
gill-vslit  2 J  in  head,  its  lower  edge  just  below  middle  of  peel 
Dorsal  scarcely  emarginate,  its  spines  stiflf;  the  soft  rays  slighUy  y 


to«yiud»1;  pectoral  as  long  as  biaad.      Head   3^;  di-ptb  3J.     D.  XII, 
U;  A.  18.     South  Carolina  to  Texax. 
<Jar<luu  &  Glllwrl^  I'rui-.  IT.  8.  M»t.  Mux.  yr^J,  XO.) 

PiigB  759.  AtUiT  Btcnnius/acorum  iultli 
■  I3D  (b).  B.  Mieumsl  J.  &  a. 

Li;{lit  Ki'^xii^b  olive,  with  irrogitlur  dai-k  bars  cxK'iiding  on  llic  flu.«; 
Hkin  liiicly  imiictutu;  spinous  dorsal  ami  atiul  diii^k;.  Body  compuni- 
lively  t-longat*,  compressed;  siiotit  short  and  biniit;  the  profile  mod- 
eratt'ly  decuived  ;  month  large,  nblii|uc,  tlic  jaws  etjual,  the  luaxillaiy 
rea<ihin^  slightly  beyond  middle  of  orbit,  'J^  in  head;  teeth  |J;  both 
jawB  with  strong  curved  canines  posteriorly;  eye  moderate,  equal  to 
atiout,  4^  in  head ;  snpraorbital  tentacle  forked  near  the  base,  as  long  im 
8D0ut  anil  orbit. ;  no  nuchal  filament;  gill  uieuibraneu  nearly  tK'c  »om 
isthmus,  forming  a  broad  fold  across  it.  UorKal  high,  eontinuuus,  itM 
Bpuies  sul>e«]mU,  very  sU-udcr.  the  highest  halt'  head ;  otudal  distluet,  1J| 
ill  head;  vonlraltt  not  quite  reaching  vent.  Head^jt;  depth -Ig.  D.  XI, 
18;  A.  II.  '2i.    IVnsacoln,  Florida. 

(Jor-Lin  &  Gilb.irt.  Proc.  V.  8,  Nut.  Mhb.  Itm.  300.) 

1199  (<^).  B.  ftivosas  Goodu  JL  Be»n. 

Brownish,  flutdy  reticulatL-d;  a  series  of  bluish  blotches  on  sides; 
fhint  and  sideti  of  head  and  base  of  ])ectr.ral  with  a  very  distinct  honey- 
comb-like  net  work  of  blue  lines  around  hexagonal  interspaces;  top  of 
bead  with  email  oblong  blue  spots;  a  black  oc^llated  spot  between 
flmt  and  second  spines  of  dor»al;  anal  witbobliiiuc  bhicstreaku.  Itudy 
elongate,  compressed;  anterior  prolile  moderiitely  dueurved.  Mouth 
largu,  the  maxilhiry  reaebiug  posterior  border  of  orbit ;  eadi  jaw  with 
varvt^l  posterior  canines.  Supraocular  cirrus  very  long  and  slender, 
triM  Ut  the  base,  the  main  branch  nearly  aa  lung  tie  head;  no  nuchal 
cirrus.  Gillnieuibranes  forming  a  rather  niirrow  fuhl  acrosa  isthmus. 
Dorsal  low,  continuous,  the  t'piues  very  slender  and  Uexible;  the  last 
mix  ray  slightly  joined  to  caudal.  Head  3^;  depth  4j{.  1).  XII,  18;  A. 
II,  aO.    Garden  Ivey,  I-'loridu. 

(Gnoilr  &  OoMi.  Vtoc.  V.  H.  Nut,  Mua.  1683,  410.) 
11S9  id).  B.  nwi«riMit  Goudo  A.  Hoftn. 

01iva<M!0UN,  with  about  (I  dark  cross  burs,  which  extend  on  th«  dorsal 
flu;  aniil  and  posterior  half  of  body  with  niimerou<*  round,  whitish, 
stellate  spots,  probably  blue  in  life;  bluish  streaks  fi-om  eye  acn>ss  Uw 
elieeks;  tins  vaguely  marked.  Body  inu<lciatcly  elongate,  compix-sscd, 
iJull.  SaU  MuH.  So.  IQ 01 
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the  head  very  blunt  and  deep,  almost  as  deep  as  long;  its  anterioi 
lile  straight  and  nearly  vertical.  Mouth  moderate,  the  maxillary  r 
lug  past  front  of  eye,  3  in  head ;  lower  jaw  with  2  short,  stoutish,  j 
rior  canines;  upper  jaw  without  canines.  Supraocular  cirri  s 
fringed,  about  as  long  as  pupil.  Nape  with  a  longitudinal  dermal 
reaching  to  front  of  dorsal,  provided  with  a  series  of  about  20  filan 
the  longest  about  as  long  as  the  eye.  Gill-membranes  forming  a  I 
fold  across  the  isthmus.  Dorsal  rather  low,  nearly  continuous,  I 
niug  on  the  nape  in  front  of  the  preopercle;  spines  all  slendei 
Hexible,  the  longest  f  length  of  head.  Caudal  free  from  dorsal 
anal.    Head  4 ;  depth  4.    D.  XI,  16 ;  A.  19.    Garden  Key,  Florid: 

(Goode  <&  Bean,  Proo.  U.  S.  Nat.  Mus.  1882,  416.) 

Page  763.  In  Clinus  evideSy  as  in  HeterostichuB  roatratus,  the  J 
edge  of  the  shoulder-girdle  is  armed  with  an  upturned,  spine-like  1 
not  found  in  any  other  of  our  species.  This  character  seems  to 
in  typical  species  of  ClinuSj  and  in  CristicepSy  but  not  in  Labromm 
Cremnobates. 

Page  764.  After  Cremnobates  integripinnis  add ; 

aa.  Dorsal  tins  separate,  the  anterior  highest. 
1I6G(6).  C  marmoratus  Steindnehncr. 

Golden  brown,  marbled  with  grayish  brown;  two  faint  brown  c 
bands  on  bead;  six  on  body,  the  hitter  extending  on  dorsal  and  j 
lower  sideof  head,  pectorals,  ventrals,  and  caudal  with  numerous  na 
dark  crovss-bands;  dorvsal  with  two  small  sky-blue  ocellated  si)ots, 
loiinded  by  black  in  the  two  posterior  dark  cross-bands.  Bo<ly 
paratively  deep,  compressed, tlie  back  somewhat  arched;  hea<i  iM)ii 
mouth  large,  the  maxillary  extending  to  behind  the  eye,  more 
half  length  of  head;  opercle  with  a  sharp  spine;  jaws  equal;  I 
pointed,  in  narrow  bands,  the  outer  larger;  vomerine  teeth  in  one 
supraocular  tentacle  small,  about  as  large  as  nuchal  tentacle;  no  i 
tentacle.  Pectoral  a  little  shorter  than  head.  Dorsals  separate 
second  spine  of  first  dorsal  §  length  of  head,  higher  than  second  dc 
the  si)ines  of  which  are  about  half  head.  Head  4f ;  depth  4f. 
Iir-XXVI,  1;  A.  II,  20;  Lat.  1.  38.  L.  2^  inches.  {Steindad 
pAl  Ilorida  Keys  (Bean)  to  Cuba. 

J  (Stciudachner,  Ichth.  Beitr.  v,  174,  pi.  xii,  f.  6,  1876.) 

I 

j  Page  774.  No.  1181  should  stand  as 

1181.  €•  Violaceas  Grd.,  instead  of  ^(Ayres;  Gid.'' 
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Page  793.  Alter  Ophidium  holhrooki  (wbicli  will  probably  bo  found  to 
be  identical  with  O.josephi)  add: 
1921  (&).  O.  irraellsi  Poey. 

Pale  olive  (fins  without  dark  edging  1).  Head  small,  not  very  blunt; 
snout  4§  in  bead ;  eye  3^ ;  mouth  oblique,  the  maxillary  2  in  head,  reach- 
ing to  posterior  border  of  pupil ;  teeth  small,  in  narrow  bands,  few  on 
vomer  and  palatines;  head  naked;  snout  without  spine;  gill-rakers 
rather  long  and  strong,  4  below  angle  of  arch ;  opercle  without  spine ; 
occiput  nearly  midway  between  origin  of  dorsal  and  front  of  eye.  Air- 
bladder  long  and  slender,  tapering  backwards.  Head  4§;  depth  7. 
Cuba  to  West  Florida. 

(TPoey,  Memorias  Cuba,  ii,  455,  1860;  Jor.  A  Gilb.  Proc  U.  S.  Nat.  Mas.  1882,  301.) 

Page  794.  After  Ophidium  profundorum  add : 

488  (5).— OEIVTPTEBVS  PhilippL 

(Philippi,  Wiegiuann's  Archiv.  1857,  288:  tyjie  GtnypterM  nigricatu  Philippi  =  Conner 
cAt'/ennn  Guichenot.) 

As  here  understood,  this  genus  differs  from  Ophidium  chiefly  in  the 
presence  of  a  sharp  spine  on  the  opexcle;  most  of  the  species  have  some 
of  the  ])alatine  teeth  enlarged,    {r^^oq,  chin ;  jtrepovj  fin.) 

a.  Pal  at 'me  teeth  smalL 

1933  (b).  O.  omostiirnia  J-  &  ^* 

Light  olive^ mottle<l  with  darker;  fins  with  broad  black  edging;  a 
large  round,  intensely  black  spot  at  the  shoulder,  rather  larger  than 
pupil ;  upper  half  of  eye  black.  Body  rather  short,  tapering  rapidly 
backward  from  the  occiput;  snout  blunt;  mouth  horizontal;  lower  jaw 
included;  maxillary  not  quite  reaching  posterior  border  of  orbit,  IJ  in 
head;  teeth  in  jaws  in  broad  bands;  teeth  on  vomer  and  palatines  quite 
small;  eye  much  longer  than  snout,  3  in  head;  opercle  ending  in  a 
strong  spine ;  gill-rakers  very  small,  4  below  angle  of  arch.  Ventrals 
half  length  of  head ;  scales  minute,  imbedded,  irregularly  arranged ;  no 
evident  pseudobranchi^B.  Air-bladder  short,  thick,  with  a  large  pos- 
terior foramen.  Head  4^;  depth  6.  L.  3^  inches.  Deep  water  off  Pen- 
sacola*  Florida. 

(Jordan  &  Gilbert,  Proc.  U.  8.  Nat.  Mna.  1882,  301.) 

Page  796.  For  Ealias  Ayres  read  Bro9mophyei8  GilL  The  former 
name  is  said  to  be  preoccupied. 


({roup  designated  as  tlie  £uDilj^  Trachinidis.  I 
isolated  as  tlte  type  of  a  pecnliai:  family,  wliid 
deflaed  as  follows: 

"  Acanthopt«rygiaD)i  with  a  short  first  don 
loDg  secoud  dorsal  and  aiial;  ventraU  Dormal  (T, 
very  deeply  cleft ;  upper  jaw  not  protractile,  coi 
in  common  with  the  snout  anteriorly;  the  operc: 
lique  and  reduced. 

"This  family  is  perhaps  as  nearly  allied  to  t 
any  other."    {Gill  MSS.) 

Page  BIS.  Instead  of  Citharichthys  aranuica  re 
1996.  C.  protnlns  (Goode  &.  Bean)  J.  &,  6. 
Instead  of  the  synonymy  in  the  text  read: 
(Hemirhombiii  paiulag  Goode  61,  Boan,  Proc.  U.  S.  Nat.  \ 
The  Uqowu  specimens  are  from  Pensacola,  Fh 

After  Citharichthys  ptctulus  aUd: 
1236  (b).  C.  ocellatns  (Poey)  J.  &  G. 

Light  brownish;  head,  body,  and  fins  ererywl 
blotched  with  whitish  and  dusky.  Bodymoden 
Bmiil),  very  oblique,  the  maxillary  extending  to  < 
its  length  3^  in  head.    Teeth  rather  small,  uner 
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Pogpftl7.  AdN^r  Citharicblhifn  KordidvH  u6^: 
laSf  (b}.  C.  HtiBmffiUM  J.  &  G. 

Oliviict'oim,  the  Kcnies  diirkiT  c<](;e(1;  fiuB  dusky;  all  tlie  vertical  fins 
vitti  a  HiniLll  rouud  Uiky  B\>ot  near  tbe  middle  of  each  seventh  to  tcntli 
ray.  Body  rather  deep,  strongly  compressed;  caridal  ])e<liiiiele  short  ' 
and  deep;  mouth  moderute,  the  uaxillar>-  2|  in  liend,  reaching  past 
front  of  pupil;  tc«tli  very  slender,  rather  long,  uiiiserial,  abont  ^  on 
each  Hide.  Eyes  large,  neparated  by  a  sharp,  scaleless  ridge ;  gi]l-raken« 
moderate.  Fins  moderate;  caudal  about  nslougns  head;  |H-elurnl  1J  in 
head.  Head  3^;  depth  2J.  D.  87;  A.  G8;  Lat.  1.  o4  (i>oios).  SautJi 
Barbara,  Califomta. 

(Junlna  ^L  Gilbert,  Proc.  V.  S.  Nnt.  Miw.  1883.) 

Page  Sil.  Arter  Mnnolme  sennilietiudn  n<M : 

4eS  (b).-B£0«T0nA  Bcnn. 
(Bruu,  Proc.  17.  S.  Nat.  Mua.  ie82,4l:):  typa  JJauMlomd  ftrarAiali*  Boon.) 

This  genus  is  distingtii^lied  IVom  Aehina  by  the  presence  of  a  peeto- 
ra!  Uu  on  the  eyed  side.     From  the  European  genns  Monovkir  it  differs 
in  having  ttie  right  ventral  connate  with  the  anal.    (,Wu;,  Hmoll ;  eripa, 
uionth.) 
1998(A).  B.  braehlalp  Rran. 

Grayish,  with  3  or  0  faint  dark  vertical  lines,  and  with  a  few  scaltei-ed 
white  spotf,  the  largest  nearly  as  large  as  eye;  blind  Bide  whitish. 
Peetnrtil  uf  right  side  present,  of  several  rays,  J  length  of  head;  right 
ventTid  of  5  niyji,  mntinnous  with  anal.  Scales  of  nape,  chin,  and  breast, 
much  enlarged  and  njiiuulose.  luterorliiial  width  half  eye.  Caudal  as 
long  us  head.  Head  more  thiin  3;  depth  neurly  half  of  total  length. 
I).  47;  A.  35.     South  Florida.     (/Jm«.) 

(BcBiuPmc.  U.  B.  Knt.  Mui.  lM*i.  413.) 

Page  fan.  The  type  of  l*lerophrynoi<ien  is  Lophin*  hislrw  I.inn.,  not 
Chironecles  bouj/ainriUii  as  staled  iu  the  text. 

Page  8.53.  After  Ostraciiim  Irigonnm  add : 
1810  ((')■  O.  irlquetmin  L. 

Dusky,  closely  covered  with  rouml  dark  spots.  Body  three-angled, 
the.angles  rather  sharp.  >io  siiiues  imywhere,  Ourupace  closed  be- 
hind dorsal.  Snout  somewhat  concave  in  profile.  Supraocnlur  ridges 
jirominent,  the  space  between  them  concave.  Bend  4;  dci)th  2^.  1>. 
10;  A.  HI;  Lat.  I.  0.    West  Indies,  north  to  ronsucola. 

(OCrdoion  tnauettr  I..  ^yA.  Kkl.;  GUntlior,  vlll,  UOfl.) 


.»  r 


■'ifV 


966      CONTRIBUTIONS   TO  NORTH   AMERICAN   ICHTHYOLOGY— IV 

Page  856.  Instead  of  Monacanthtts  broccw  read: 

1322.  M.  hispidus  (Linn.)  J.  &  G. 
{Balistcshispidus  Linn.  SyBt.  Nat.) 

Page  861.  After  Tetrodon  turgidus  add: 
1322  (2)).  T.  nepbelns  Goode  &  Bean. 

Very  close  to  T,  turgidus^  of  which  it  is  the  soathem  representat 
Back  and  sides  with  pale  spots,  which  are  often  surroanded  by  d 
reticulations ;  dark  bars  on  side^  fainter  than  in  T.  turgidus,  the  axil] 
bar  scarcely  darker  than  the  others.  Spines  of  upper  parts  macb  la^ 
farther  apart,  and  more  distinctly  stellate,  than  in  T.  turgiduSj  ceat 
opposite  front  of  dorsal  and  vent;  less  than  40  in  a  series  from  ey 
dorsal.  Dorsal  rather  larger  than  in  T,  turgidus.  D.  8;  A.  6.  Geoi 
to  Texas ;  very  abundant.  Perhaps  a  variety  of  T.  turgiduSj  bat  1 
far  readily  distinguishable.' 

(Goode  &  Bean,  Proc.  U.  S.  Nat  Mas.  1882,412.) 

Page  863.  Instead  of  Siodon  novemniaculatus  read : 
13^6..  D.  liturosus  Shaw. 
(Shaw,  General  Zoology,  v,  pt.  2,  436,  1804;  after  Lac^pMe.) 

Page  864.  After  Chilomycterus  geometricus  add : 
1337  (c).  €.  retBcalatus  (L.)  Gthr. 

Body  and  fins  mostly  covered  with  small  round  black  spots;  a  h 
black  blotch  before  and  around  dorsal ;  another  on  each  side  above  i 
opening  and  pectoral.  Spines  short,  compressed,  the  anterior  root  i 
much  longer  than  the  other  roots  except  anteriorly;  supraocular  cii 
well  developed.  Head  2f ;  depth  2|.  D.  12;  A.  12.  West  Ind 
north  to  Florida  Keefs. 

(Diodon  rciicnlatus  L.  Syst.  Nat. ;  Giinther,  viii,313.) 

Page  865.  After  Mola  rotunda  add : 

487.— RANZANIA  Xardo. 
(Nardo,  Ann.  Sci.  Regn.  Lombard.  Venet.  105,  x,  1840:  type  Teirodon  truncatm9  Ret; 

Body  oblong,  the  depth  about  half  the  height;   skin  smooth, 
sellated,  divided  into  small  hexagonal  scutella;  otherwise  essenti 
as  in  Mola.    (Dedicated  to  A.  Camillo  Kanzani.) 

1340.  R.  troncata  (Retzius)  Kardo. 

Snout  straight,  the  mouth  being  on  the  level  of  tiie  CQjre; 
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very  short,  its  base  straight,  slightly  oblique.    Size  much  less  than 
that  of  Mola  rotunda.    Pelagic;  occasional  off  our  Atlantic  coast. 

(Tctrodon  truticatus  Retz.  Vet.  Ak.  Nya  HandL  vi,  2,  116:  OrthagorUcuB  ohUnigus 
Bloch  &  SchD.  1801,  511:  Orihagariacus  truncatua  Gttotber,  viii,  319.) 

Page  6: 

Family  BDELLOSTOMATID^. 

The  genera  Heptatrema  and  Polistotrema  miiy  be  recognized  as  con- 
stituting a  family  {Bdellostomidce  Gill)  distinct  from  Myxinidcs. 

Page  12.  We  are  indebted  to  Professor  Gill  for  the  following  outline 
of  a  proposed  subdivision  of  the  Squuli, 

The  existing  Squall  appear  to  be  naturally  divisible  into  four  subor- 
ders, which  differ,  so  far  at  least  as  the  first  three  are  concerned,  in 
many  important  respects.    They  may  be  briefly  diagnosed  as  follows: 

I.  OPISTHARTHRI  or  CYCLOSPONDYLI. 

Squall  with  the  palato-quadrate  apparatus  articulated  or  connected  with  the  post- 
orbital  processes  of  the  skull;  the  mouth  inferior;  branchial  apertures  in  increased 
number  (G  or  7) ;  only  one  dorsal  fin.  The  NoiidanidoB  alone  exhibit  these  peculiarities 
iu  the  existing  fauna. 

n.  PROARTHRI  OR  ACRODONTA. 

Squali  with  the  palat^o-qundrate  apparatus  articulated  by  an  extensive  surface  with 
the  preorbital  region  of  the  skull ;  the  mouth  subtcrminal  and  the  forehead  declivous. 
The  lleterodontidcB  are  the  only  living  representatives. 

III.  ANARTHRI  or  GALEI. 

Squali  with  the  palato-quadrate  apparatus  not  articulated  with  the  skull;  the  den- 
ti^eroas  portions  modei*ately  developed ;  the  mouth  inferior.  All  the  living  sharks 
except  the  SquatinidcBf  Hettrodontidce,  and  Xotidanidce  belong  to  this  suborder. 

IV.  RHIN^. 

Squali  with  the  palato-quadrate  apparatus  not  articulated  with  the  skull;  the  dpn- 
ti^crons  portion  advanced  forwards;  the  mouth  terminal;  and  the  pectorals  with  en- 
larged anterior  basal  lobes  which  are  separated  by  notch-like  spaces  from  the  branchial 
region.     The  family  of  Squatinidw  is  the  only  existing  family  of  this  suborder. 

Page  22,  etc.  The  following  brief  "key"  will  perhaps  facilitate  the 
identification  of  the  species  of  Carcharias,  which  are  at  present  known 
from  our  Atlantic  coast: 

a.  First  dorsal  far  behind  pectoral.    (Carcharias) Glaucus 

aa.  First  dorsal  close  behind  pectoral. 
b.  Upper  teeth  oblique,  deeply  notched  on  outer  margin.    (Platgpodan  Gill.) 

Obscurus.. 
55.  Upper  teeth  triangular,  snberect,  scarcely  notched  on  enter  margin.    (Eulamia 
Gill.)  # 

&  ^Bont  moderate,  its  length,  from  month,  aboat  eqaal  to  breadth  of  m^ath. 

C<Br 
-iKnr^  its  length  much  leas  than  breadth  of  month. •••FLi 
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Page  156.  Professor  Hay  (Proc.  U.  S.  Nat.  Mus.  1882)  distingnisl 
Hyhognathus  argyritis  from  the  less  common  H.  nucJialis  by  the  foll< 
iDg  characters: 

a.  Eye  small,  shorter  than  snout;  month  small,  horizontal,  the  lower  jaw  short 
included;  suborbitals  broad,  the  anterior  suborbital  twice  us  long  as  wide;  in 
tinal  canal  7  to  10  times  length  of  body Nucha 

aa.  Eye  large,  longer  than  snout;  mouth  small,  oblique,  the  jaws  equal;  snborln 
very  narrow,  the  anterior  thrice  as  long  as  broad ;  intestinal  canal  4^  to  7^  ti 
length  of  body Argtu 

Page  160.  After  Hyhorhynchus  superciliosus  add: 

§0  (&).-TIRODO^  Hay. 
(Hay,  Proc.  U.  S.  Nat.  Mus.  1882:  type  Tirodon  amnigentu  Hay.) 

Pharyngeal  teeth  2,  4-4,  2,  compressed,  not  hooked,  and  with  a  bn 
grinding  surface;  lower  pharnygeal  bones  broad,  sharply  cnn' 
Otherwise  as  in  Hyhognathus.    {rttputy  to  wear  away;  d^«6<?,  tooth.) 

194  (ft).  T.  ainnJls^enus  Hay. 

Yellowish  green,  silvery  below;  upper  parts  dotted  with  black;  th< 
dots  forming  posteriorly  a  dark  streak  along  lateral  line,  and  one  alo 
each  side  of  anal;   lius  pale.    Form  and  appearance  of  Hyhognail 

J'T^;  argyritis.     Jaws  thin,  the  lower  slightly  included;  mouth  small,  rati 

f!  ^i?  obliciue,  the  maxillary  not  reaching  front  of  eye;  eye  3  in  head,  eqnal 

'?!•  jr. 
\\^'-^  snout.    Lateral  line  decurved,  complete.    Doi*sal  inserted  slightly  l>ef< 

ventrals,  a  little  nearer  base  of  caudal  than  snout ;  anal  small.    Dead  i 

D.  8;  A.  7;  scales  5-38-3.    Teeth  2,  4-4,  2,  formed  as  in  Uybognath 

Intestinal  canal  3 J  times  length  of  body.    L.  IJ  inches.     Pearl  Riv 

Mississippi.     (Uay,) 

(Hay,  Proc.  U.  S.  Nat.  Mus.  1882.) 

Page  261.  Under  Flops  saurus  the  gular  plate  is  about  3  times 
long  as  broad. 

Page  296.  In  Ugphalonedrus  clialybeius  the  interorbital  width  is  c 
fourth  the  eye,  not  '^4  times.^ 

Page  297.  Coregomis  couesi  is  identical  with  Coregonus  tciUiam» 
and  may  be  suppressed. 

Pago  318.  Salvelinus  narcsi  seems  to  be  indistinguishable  from  & 
linxis  oquassa.    It  may  therefore  be  erased. 


fl 
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Page  356.  Oymnotkorax  Bloch  &  Schneider,  is  properly  a  synonym  of 
Murasna.  The  oldest  tenable  name  for  the  subgenus,  called  in  the  text 
^^  Oymnothoraxy^  seems  to  be  Sidera^  Kaup. 

Page  358  (899).  The  type  of  the  genus  Ophickthys  Ahl  is,  according 
to  Poey,  Murcena  annulata  Ahl,  which  is  a  species  of  Pisodontophis. 
Genus  170  must  thei*efore  stand  as  Murcenopsis  Le  Sueur,  and  170  (b)  as 
Ophichthys  Ahl. 

Page  362.  Instead  of  Conger  read: 

1Y4.— liEPTOCEPHAIiVS  Gmelin. 

The  two  species  may  stand  as  588,  Z.  conger  (L.)  J.  &  6.  and  588  (6), 
L.  cdudicula  (Beau)  J.  &  G. 

Page  406.  We  are  indebted  to  Mr.  Joseph  Swain  for  the  following 
key  to  the  species  of  Menidia : 

a.  Scales  more  or  less  laciniate ;  soft  dorsal  and  anal  scaly. 
b.  Anal  rays  I,  14  to  I,  18;   D.  V-I,  7;  Lat.  1.  48;  dark  points  on  scales  of  back, 

forming  about  5  distinct  streaks Vagrans. 

hb.  Anal  rays  I,  19  to  I,  21 ;  D.IV-I,7or8;  Lat.  1.  50 Laciniata. 

aa.  Scales  entire;  soft  dorsal  and  anal  naked. 

c.  Anal  fin  rather  short,  its  rays  I,  15  to  I,  18;  depth  abont  5  in  length. 

d,  "Dorsal  rays  V-1, 11" Beryllixa. 

dd.  Dorsal  rays  IV-I,  8  or  I,  9. 
e.  Scales  rather  small;   Lat.  1.  47;  origin  of  spinous  dorsal  midway  between 

front  of  eye,  and  base  of  caudal  above Audens. 

ee.  Scales  large;  Lat.  1.  38;  origin  of  spinous  dorsal  midway  between  tip  of 

snout  and  upper  base  of  caudal PENixsuLiic 

ec.  Anal  fin  rather  long,  its  rays  I,  22  to  I,  25. 

/.  Body  rather  deep,  compressed,  its  depth  5  in  length;  head  4f ;  teeth 

rather  strong Bosci. 

ff.  Body  elongate,  ite  depth  6  in  length;  head  5 Notata. 

Page  413.  The  species  of  Polynemus  have  three  anal  spines. 
Page  416.  After  Echeneis  naucraies  add: 

906  (ft).— PHTHIRICHTH¥S  Gill. 
(Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  239:  type  Echeneis  lineata  Menzies.) 

Dorsal  laminae  only  10;  palatines  with  sharp  teeth;  otherwise  as  in 
Echeneis  proper.    (fOtip^  a  louse;  \x^oq^  a  fish.) 

657  (6).  P.  lineatns  (Menzies)  GiU. 

Disk  twice  as  long  as  broad,  its  length  4J  in  body;  lower  jaw  very 
narrow,  mach  projecting.    Head  5  in  length.    Body  blackish,  with  two 

*Kaup,  Apodes,  1856,  70:  type  MwrcBna  pfdfferi  'GieekeT^^MuriBnaplota  Ahl.  (Latin 
•idm,  a  star,  from  the  stellate  spots  in  the  typical  species.) 
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whitish  lateral  bands;  all  the  fins  white-margined.    D.  X-33;  A.  3 
Tropical  seas,  north  to  South  Carolina. 

(Echeneis  lineata  Menzies,  Trans.  Linn.  Soc.  Lond.  i,  187,  1791:  E<AeneU  tropUm  I 
pbras^in,  Nya  Handl.  1791,  317;  Echeneis  lineata  Gilnther,  ii,  382:  Eekeneu  opiosJif  a 
sphyrcenarum  Poey,  Mem.  Caba,  ii,  254,  255.) 

Page  433.  The  identification  of  the  species  of  Caranx  may  be  faci 
tated  by  the  following  key,  which  may  be  substitated  for  the  analyi 
given  in  the  text: 

a.  Rays  of  soft  dorsal  I,  23  to  I,  27;  teeth  sabeqnal,  or  the  enter  a  little  enlarged. 
b,  Shoalder-girdle  below*  with  a  fleshy  projection,  in  front  of  which  is  a  en 
furrow ;  body  elongate;  depth  3|  in  length.    (Trachftrapt  Gill.) 

Cbumenophthalmi 
hh.  Shoulder-girdle  without  peculiar  appendage. 
c.  Maxillary  broad ;  dorsal  and  anal  usually  more  or  less  elevated  anteriorly, 
falcate;  head  large,  more  than  ^  length, 
d.  Scutes  40  to  50.     {Paratractus  Gill.) 

e.  Pectoral  little  longer  than  head ;  depth  3  in  length Chbtbt 

ee.  Pectoral  considerably  longer  than  head;  depth  3^  in  length..  .Casalli 
dd.  Scutes  (developed)  about  30.    {Carangoides  Bleeker.) 

/.  Length  of  pectoral  equal  to  depth  of  body,  which  is  3  in  length Ci 

ff.  Length  of  pectoral  less  than  depth  of  body,  which  is  2^  in  kng 

(Young  of  cifctf) Bka 

CO.  Maxillary  very  narrow ;  dorsal  and  anal  scarcely  elevated  in  front ;  head  em 
not  one-fourth  length  of  body;  lateral  line  very  strongly  arched;  sei 

about  50.     {Carangopa  Gill) Amblyrhyxch 

aa,  Rays  of  soft  dorsal  I,  20  to  I,  22;    body  deep;  teeth  of  the  outer  row  enlar^ 
sometimes  forming  feeble  canines;  scutes  30  to  35.     (CaranxJ) 

g.  Breast  entirely  scaly;  opercular  spot  very  small Fau 

gg.  Breast  naked,  except  a  small  median  area;  opercular  8i>ot  larjje. 

Hip 
Tn^e  443.  No.  699  should  be— 

699.  T.  g:laucus  (Bloch)  C.  «fe  V. 
(Ch(Ftodon  glaucus  Bloch,  Ichtli.  vi,  7(),  pi. 210.) 

Pag^e  480.  After  Ammocrypta pellucida  add: 
762  {h)  A.  vivax  Hay. 

Pellucid;  sides  with  10  dusky  blotches,  most  distinct  posteriorly 
similar  blotches  along  back;  top  of  bead  speckled;  fins  with  a 
dots.  YoTmoi  A, pellucida,  Maxillaries  reaching  front  of  orbit;  U 
rather  weak;  eye  3J  in  head,  equal  to  snout;  cheeks  and  operclessc 
Body  covered  with  small,  strongly  ctenoid  scales,  except  the  regi 
immediately  before  and  behind  bases  of  paired  fins.     Spinous  and 

'"Scomber  crysos  Mitchill,  Trans,  Lit.  «fc  Phil.  Soc.  N.  Y.  I,  424,  1815=  Camux 
quctus  C.  &  V. 

t  =  Carangus  Girard.  The  proper  type  of  Caranx  is  Scomber  carangue  Bloch  =  ^ 
ber  hippos  L.  The  word  Caranx  (Carangue)  is  a  corruption  of  the  Portuguese  d 
Acarauna, 
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dorsals  aboat  equal,  their  longest  rays  half  head,  aboat  equal  to  the  in. 
terspace  between  them.  Anal  short  and  high,  half  higher  than  long, 
its  base  not  quite  half  head,  its  spine  weak;  x>ectorals  and  ventrals 
reaching  a  point  midway  between  base  of  pectorals  and  anal.  Head  4; 
depth  7.  D.  XI-10;  A.  1, 9;  scales  6-65-10.  L.  1§  inches.  Pearl  River, 
Mississippi.    {Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mua.  1832.) 

Page  490.  After  loa  vitrea  add: 
Y64  (h).  I.  Tiffilis  Hay. 

Pellucid,  with  about  10  quadrate  dark  blotches*  along  the  back  and 
aa  many  along  lateral  line,  the  last  4  or  5  of  these  largest;  a  small  dis- 
tinct black  spot  at  base  of  caudal;  head  dusky  above,  its  sides  plain. 
Body  slender,  the  caudal  peduncle  deep  and  compressed,  twice  as  long 
as  deep.  Head  long,  iK>inted;  mouth  large,  the  jaws  equah  the  maxil- 
laries  reaching  front  of  pupil ;  teeth  recurved ;  opercular  spine  well  de- 
veloped. Head  naked ;  eye  large,  3  in  head,  longer  than  snout.  Por- 
sal  fins  similar,  longer  than  high;  ayal  longer  than  high,  somewhat 
smaller  than  second  dorsal,  its  spines  slender,  half  as  long  as  soft  rays. 
Posterior  portion  of  body  densely  scaled;  anterior  portion  apparently 
with  a  few  scales  above  lateral  line,  none  below;  lateral  line  not  de- 
veloped on  the  last  5  or  6  scales.  Head  32;  depth  6.  D.  X — 12;  A.  II, 
10 ;  Lat.  1.  about  60.    L.  1^  inches.    Pearl  Eiver,  Mississippi.    (Hay.) 

(Hay,  Proc.  U.  8.  Nat.  Mus.  1882.) 

Page  494.  Vaillantia  chlorosama  is  identical  with  V.  camura. 

Page  544.  Instead  of  Prtacanthtis  macrophthalmus  read: 
§58.  P.  arenatas  C.  &,  Y. 

(Cnv.  &  Val.  iii,  101, 1829.  The  original  Anthias  macrophthalmua  Bloch.  i8  a  different 
species.) 

Page  549.  Lutjanus  hlackfordij  the  Red  Snapper,  seems  to  be  identi- 
cal with  L,  campechianus.    It  ranges  southward  to  Aspinwall. 

Pages  534,  553.  The  Perca  formosa  of  Linn,  is  the  Serranus  fascicu- 
laris  of  C.  &  V.,  and  not  the  Diabasis  formosus  of  the  text.  The  former 
should,  therefore,  stand  as  Serranus  formosus  (L.)  J.  &  G.  and  the  latter 
as  Diabasis plumieri*  (Lac.)  J.  &  G. 

Page  538  (918).  The  description  of  Trisotropis  brunneuSj  on  page  638, 
should  be  canceled,  the  species  not  being  known  from  our  coast.    To 

•  LahruB  plumieH  Lac^pMe,  Hist.  Nat.  Poias.  Ui,  480, 190SL 


rage  557  (929).  Our  suggeBtioD,  od  page  939,  tbat 
should  be  sabstitnted  for  Stenoiomvs,  ia  prematnre.  Tli 
Arffyropa  (spinifer,  ehrenbergi,  auriga)  bear  a  strong 
Stenotomiu  caprinvs,  aod  according  to  Steindachner  (Be: 
Fiscbe  Afrika's,  ii,  3,  4, 1882)  their  anterior  teeth  are 
pressed.  Professor  Doderlein  has,  however,  published 
Nat.  Econ.  Palermo,  xiv.  1879)  photographs  of  the  deni 
ehrenbergi  C.  &  V.,  from  which  it  appears  that  these  t 
robust  canines  and  not  incisors.  Dr.  H.  E.  Sanvage,  ^ 
examined  the  specimens  of  "Fitgrm  apini/cr"  in  the 
hiis  lately  informed  us  that  the  dentition  of  this  speci' 
that  of  i^arut  pagnis,  and  different  from  that  of  Stenott 

Page  550.  The  descriptioD  in  the  text  of  Diptodtu  a 
drawn  from  .young  specimens  of  J>.  kolbrooki,  which  may, 
to  be  scarcely  distinct  from  the  true  cau^imacula  of  Cat 

Page  5G0.  Instead  of  Pimelcpterus  read: 

SS9^CTPH08IJ8  LM«pM«. 

(Egphimii  Lac.  Hist.  Nat.  Poiss.  iil,  115,  1B02:  type  Kjphon*  Mfl 
gibbons.) 

SSf .  C.  bosqul  (Lac.)  J.  &  G. 

Page  C30.  Instead  of  PhiJypnv*  read: 
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Page  426.  The  dorsals  in  Scomberomorua  conoolor  are  contigaoos,  as 
in  8,  nutculattis. 

Page  438.  Under  No.  692,  for  "Akerly"  read  "Mitchill.'^ 

Page  447.  Instead  of  Oligoplites  occidentalis  read,  707.  0.  saurus  (Bl. 
&  Schn.)  J.  &  G.  (=  Scomber  saurus  Bl.  &  Sclin.  32).  The  original  Oas- 
terosteus  occiienUUis  L.  (Syst.  Nat.  Ed.  X)  is  not  this  fish,  and  is  aniden- 
tifiabie. 

Page  519.  Pc^lichthys  hutterianus  is  identical  with  P.  barratti. 

Page  534.  Instead  of  Serranus  trifurcus  read,  837.  S.  phUadelphums 
(L.)  J.  &  G.  (= Perca  philadelphica  L.  Syst.  Nat.  Ed.  X). 

Page  539  (918).  Nos.  847  and  850  (c)  should  apparently  stand  as  Upi- 
nephelus  impetiginosm  (Mliller  &  Troschel)  Poey,  and  as  Upinephelua 
apua  (Bloch)  Goode  &  Bean,  respectively.  The  prior  mimes  punctatusj 
iUlanticus,  and  guttatus  are  of  very  doubtful  application. 

Page  553  (924).  Instead  of  IHabasis  chrysopterus  read,  873.  D.  auroUn- 
eatus  (C.  &  V.)  J.  &  G.  The  original  Perca  chrysoptera  L.  is  some  other 
fish,  probably  unidentifiable. 

Page  603  (936).  No.  946  (P.  radiatus  of  the  text)  should  stand  as 
Platyglossm  cyanostigma  (G.  &  Y.)  Gthr.,  while  No.  947  {bivitixitus) 
should  be  P.  radiatus  (L.)  J.  &  G.  The  latter  sx>ecies  is  the  original 
Sparus  radiatus  L. 

Page  605.  Instead  of  Xyrichthys  vermiculatus  read,  951.  X.  lineatus 
(Gmel.)  J.  &  G.  (Coryphasna  Uneata  Gmelin,  Syst  Nat.  1195).  No.  952. 
X.  lineatus  C.  &  Y.  should  be  omitted,  as  not  found  on  our  coasts. 

Page  616.  Under  PonMcanthm  arcuatus  read: 

D.  X,  29;  65  S(*.ales  between  scapula  and  caudal;  85  to  90  in  a  series 
above  lateral  line. 

Page  690.  The  "Northern  variety''  of  Icelus  notospilotus  seems  to  be 
a  distinct  species — L  fenestralis  Jor.  &  Gilb.  It  has  a  small  pore  behind 
fourth  £^ll. 

• 

Page  916.  The  generic  name  Brachyrhinus  is  preoccupied.  For  it 
may  be  substituted: 

9Y8  (»).  PARANTHIAS  Guich^not. 
(Gaich^Dot,  Aun.  Soo.  Linu.  Maiae-et-Loire,  x,  1668:  type  8erranu$  fmroifer  C.  A  V.) 
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called  OphUvruB  (Lac^p&de,  ii,  195, 1800:  type  O.  o 
Oar  species  suoald  stand  as,  581  (b),  Ophisurus  aev 
J.&G. 

Page  440.  The  caudal  pednacle  in  "  Selene"  setipi* 
Caranx,  but  more  feebly. 

Page  442.  Instead  of  Trachynotui  ovatus  read,  6 
(Blocli)  C.  &  V.  (=  ChtEtodon  rkamboidet  Bloch,  J 
The  true  T.  ovatut,  from  the  East  Indies,  ia  tbongbl 
specifically  different-. 

Page  532  "  No.  835  may  stand  as  Polyprion  cemi\ 
elua  oxygeneiot  is  said  to  be  a  species  of  OligorKt. 

Page  736.  Instead  of  Prionotua  evolana  read,  1126. 
Gilb.;  and  instead  of  sabsp.  lineatus  read,  1126  {b).  1 
Trigla  evolans  L.  is  not  identifiable,  and  Trigla  Kneol 
erroneous  identification  of  T.  lineata  Bloch, 
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CamarlBft 

oampbeUi 

CampbeOlto 1 4«4 

OMDp«ohl«iliis 921«971 

camiMri 874,875 

Campostomi^ *. 148 

CampostomiiUB 145 

Campylodon 870 

OMDtochatioas 888 

camorft  (BoleoMBDA) tf4 

(ValllantU) 4M,971 

oamama  (Notbonotns) 608 

(PoBdUohthys) 507 

oMiada  (Elaoate) 418,419,009 

canadense  (Stisostedimn) 526 

canademis  (Lndoperoa) 528 

(Salmo) 820 

Candle-flah 292 

canioiila 809 

oaniniia  (Canuix) 438 

(Laofanolnmiis) 80] 

(PageUns) 927 

canis  (Galena) 21 

(Mastelns) 10,870 

(Salmo) 808 

(Sqnaloa) 870 

Cantherines 858 

Capelin 291 

oaiMnna 554 

oapiUaria 489 

oapistratus 940 

Capitaine 801 

capreolas 530, 540, 918 

caprlnus 929 

capriscas 855 

caprodes    490, 500 

CaraopchtbyB 433 

Carangidae 430, 448, 914 

Caningoidea 433, 970 

Carangops 433, 970 

Carangua 433, 437, 970 

carangus  (Caranx) 438 

(Scomber) 438, 970 

Caranx 433, 970 

Carasaias  253 

carauDO 541 

carbonaria  (Percina) 500 

(Pilooma) 500 

carbooariua  ( Aciponscr) 87 

(GaduR)  807 

(PoUachius) 807 

Carcbariaa 22, 27.  872,  873,  907 

carcbariaa  (Carcbarodon) 875 

(Squulus) 873,  875 

Carcbariido' 27, 879 

Carcbarinu8 22, 59,  870, 872 

Carcban>dou 30,875 

Car<!lopbuH 765 

CarvproctuH 740, 957 

caribnnira  (BrnDcbiostoma) 3,57 

cariba>u8  (Diplodas) 930 

(Sargiia) 930 

caribba^a  (Delone) 901 

caribbo^as  (Chloroacombraa) 441 

(Ty\08ani»> 901 
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ottrinatas  (FlaoopbMTai) 

(Stlmo) 

carmiiiatM 

caznAtas C 

caroUu  (AtheriBA) % 

(Tri^) 

earolima 8 

earolineiisis  (OoMna) i 

(Otolithiw) 

(Seriola) 4 

oaroUnna  (Blemiiiia) 

(CUjMMioiiiaa) 

(Gasterosteoa) 

(PboUa) 

fPrionotiu) 

(PtenMsUa) 

(Tnieliyiiotas) 

Carp }i 

caipio  (Caiplodea) 

(Catostomna) 11^11 

(Ofptlnodoii) 

(Cypriiras) 

(lotiobiaa) 

(Moxostoma) 

Carpiodee 11T,« 

CarpSacker 117,11 
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CaUphraoti « 

cataphraetoa  (Agonna) .    7! 

(Cottaa) 

(Gasteroatena)  

(Gasteracanthaa) 

(Scaphirbynchoa) 

cataraetn  (Ceraticbthya) 

(Gobio) 

(Rblnichthya) a 

(Leacoaonma) 

catenatua 

Cat-flahea 95,10M( 

CatoDotna 

Catostomide 

Catoatomina) 

Catoatouma 124, 11 

catoetomiia  (Cyprinua) II 

(PbexMCobtna) 
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(Pimelodna) 

(Scylliorhinoa) 
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(Serramia) 

caudacnta 
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candicnla I 

caQdimaenla  (Dlplodna) l 

(HanniloB) 

(Sargua) 

Caalarohna 


INDEX. 


983 


Page. 

CanlolatUns 825 

CanlopoB 278 

eearinns  (Cyprinns) ^ 225 

(Lcuoosomas) 225 

(MylochUttS) 224 

(Sebastes) «72 

(8«*baatode8) 672 

caviAroos  (Amb^oplltes) 467 

(Hcmitriptenui) «8« 

eaxk 548.021 

OAjQca  8M 

CebedichtbyidiB 754 

CebedJchthys 773,962 

Centrarchidn 462,880 

Centrarchan 463 

Cenlridermichthys 603 

Centriftcida) 387 

Centriacas 388 

CeniropominflB 627 

Centropomus ,. 525,528 

CeDtroblennias 778 

Centronotas  766 

Ccntropristis 588 

Cvntroecylliam 16 

Centroscymnns  17 

oentrura  (Dasibatin) 67 

(Raia) 48^  67,876 

(Trypon)  67,879 

eentruruM  (Dasyatia) .^ .47 

cepedianum 271 

OvphftlacantbuH 737, 957 

Cepbalopterida; 52 

Cepbaloscyllinm 58, 59 

oephalas  (Sooiotilns) 221 

ceraainaa 187 

Ceratacantbu» 858 

Ceratiaa 847 

CeratiobtDyH         211 

Ceratiidw 847 

Ceratocottua 710 

Caratoptera 52 

cercoatipna .' 193 

oerdale 790 

Ornier 532 

oetnlam  582 

Caro 426 

oerrinain ^ 142 

oenma 711 

Coatracion  26 

CeatmcioDlidas 62 

Ceatreua 579 

Cetorhinidffi 30,31 

Cetorbinus 81,875 

CkflBOobry  tt  ua 467 

CbCDopHetta 821 

Cb«todipteru8 613 

ChtBtodoD       614,615,940 

chietodon  (MeMop;oDiatiaii) 471 

(Pomotia) 472 

CbiBtodontlde 614 

obalcofcrammua 807 

ehalybeua  (Minnana) 19] 

ehalybeloa  (Hyphalonedrna) 206,968 

ebamsIeonUcapa 624 

CbMinelBaaa 671 
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ehantenaj 42 

Cbanudni 112 

Characintdg 951 

Charioteer 642 

Chair 816 

oharybdia 468 

Chaamiatea .131 

Chaamodea 756^908 

Chatoeeaina 270 

Chatoeaana 271 

ChaoliodontidA 284 

Chanliodna 284 

Chaanax 846 

Cheiliohthya 860 

chemnitii 870 

CheoBda 2^241 

cheateri 799 

Chiaamodon 810,964 

ChiaamodontidA 964 

Chinamodna 810 

chickaaaveiiaia 182 

ohilenaia 428 

chUiticna 191 

Chilomyctema 808,966 

Chilonemna 220 

ChimsBrft 54 

CbimflBiids 53 

chineoaia 890 

Chinnook  Salman 806 

Chirids 640 

Chirolophna 765 

Chironectea 845 

Chiropaia 641 

Chiroatoma 406 

chirorgna 617,941 

Chinia 641 

chirua  (Xiphiater) , 772 

Chitonotaa 691 

chlora 169 

chloria 441 

chloristia 183 

chlorocephalaa 190,191 

Cbloroaoombma 440 

chloroaoma 494,971 

chloroatictna 068 

ohlonrma 537,918 

ChcDroJnlia 602 

Chogaet 599 

Cbolugaater 825,890 

Cbondroatei 82 

ChondroatominB 145 

ehoaicha 806^880 

Chriodoma 903 

Chriomitia 425 

Chriope 162 

Chromidea 

Chromia , 611,1 

chromia  (Diabaaia) 924 

(Hsmnkm) 924 

(Peraa) 934 

(Pogonias) 668 

Chroaonraa 168 

chnMonma  (lUimllna) 101,192 

ohrjaitia 107 
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cb«TSOC«phaliiB 186,187 

ohrysochloris 200 

ehrysofcaster 208,200 

ohrysoleacns 250 

ohrysomelaB 876,076 

Chrysophrya 655, 972 

obrysops  (CanlolatUas) 020 

(Labrax) 530 

(Lotllaa)  026 

(Ophichtbys) .  -  -  ....       808 

(Opbisarna) 808 

(Oxyodgoticbtbys) 808 

(Perca) 530 

(RoccoB)... 529 

(Sparua) 656,829 

ebryaopsis  (Hyodon) 260 

obrysoptera  (Peroa) 553,973 

cbrysoptemin  (^8Dm1lloIl) 653 

cbryaopterua  (DiabfMis) 553, 924. 973 

obryaoa  (Carangus) , 438 

(Caranx) 435 

(Scomber) 488,970 

obryaotus 842 

cbrysura  (Scisna) 933 

obryaonis  (Cblojoaoombma) 441 

(Dipt«ro<lon) 983 

(Latjanutf) 021 

(Heaoprion) 648 

(Micropteryx) 441 

(Scomber) 441 

(Sporaa) 548 

obrysus  (Carnnx) 970 

Cbub 220,221,235,239,241 

Sucker 132,133 

cbusa 799 

cibarius 8 

cibi 436, 912,  970 

cioatricoBQS 837 

Cichlida) 607 

Ciparflsh 912 

oiliarifl  (Chtetodon) 615 

(Holacoutbus) 615 

(PomncaDtbas) C15 

(Zeus) 438 

Ciliata 796 

ciliatus  (Blcnnius) 784 

(Epinepbelus) 050, 9;>0 

(Petromjzon) 8 

(SebaBtodea) 658, 950 

(Zoarcea) 784 

cimbriuB 797 

cinerea  (EtbcoHtoma) 509 

cinereus  (Gerrt'S)  935 

(Mugil; 935 

(NotbonotuB) 509 

(Squalus) 34, 62 

cinguLituH  (Pomncantbus) UIG 

(Zygonectce) 342 

(Fundulus) W2 

cirratUB  (S<iualiu8) 18 

cirmtum  ((riQ<;lyiD08toroa) 18 

cirrhatiiH  (relromyzon) 5 

CirrbosunmH    860 

cin-ho«)um  (Lcpiaoma) 762 

cirrbosuH  (Blepaiaa) 710 


cirrbosoa  (Tiaohinna) — 

Cbrroatomi 
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Cithoricbtbya 

Clam  Cracker 

olarki  (Catoatomns) 

(Fario) 

(Salmo) 

olatbratoa 
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Clidoderma 

Cllola 

Clinooottaa 

CI  inoatomna 

Clinoa 

clodaloa 

Clupe* 

Clnpeid» 

cln  peif ormia 

Clupeins 

dnpeoidea 

Clypeooottna 
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Coal.flab 

Cobbler-flab 
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oobitis 

coccineoa 

ooooogenia .* 

Cocblognatbua 

Cod-flab ... 

Codlin;; 

Codoma t IKI, 

Ccecula 

coDlolcpis 

ccenoHU8  (PimeloduH) 

(PleuronichthyH) 

ccBruIea  (Chi-ouda)    

(Cliola) 

(Codoraa)... 

(Etbuostoiua) 

(Meletta) 

cceruleacenH 

CGBruIeo-aureuB 

copnileus  ( Acanthurun) 
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(LoU) 803 

(Engisolk) 274 

(Stolepbonia) 274 
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(Gasteroctoos) ^ 
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(Chrioinitra) 420 

(Eiucbistodiis) 011,880 
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eonfiertiu 160 
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(Sttlmo) 817 
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(Leptocephftliu) 

(MunBDA) 
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ooDgeetom 138 

CoogrofSBdlda 790 

ooiftooephftliis 225 

CoaodoB 550,923 

ooDoriiyiiehiiB 258 

eooapertas 280 

eoosteUatas  (Chiroiwia) 040 

(Chinia) OM 

(8eb— tjchihyi) ^ 

(Sebastodee) 

809 

141 

ivexifkoDO 478 

eookiaoiis 481 

oooperi  (CbeoodA) 242 

(Lenciwiw) 242 

(Metopooopo) 817 

(BjiSa) 42,878 

(Salmo) 809 

(Sqaalins) 242 

eopei  (Leadaeiu) 202 

(Sqnalics) 238 

CopeUndi* 489 

eopelmdi 498 

Copper-DooedBreom «     479 

eoraUioA 877 

CorefSODiM 290;  290;  880, 988 

ooregonaB 189 

eorette 429 

eorintia 08 

eonrabica 29,80,01,875 

eonratoa  (CbnIogMtflr) 225 

(Cyprfams) 180;  187 

(Hypeilepis) 187 

(LeoeSooiu) 187 

(Laxfloa) 187 

(Hianfliw) 180;187 
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Corrina 500l  572, 579, 931, 932 

Coryndlopbiia 849 

Corypbjena 454,914 

CorypbaeiiidjB 454 

Corypbaencidea  .  ..^ 812 

Corypboptema 034,835 

Cor>'thxiebthya 000 

ooamopolita  440,441 

Coaaypbaa, 031 

CoUid» 082 

Cotiogaater 497 

Cottopaia 083,094 

Cottnncoloa 087.932 

Cottna 883,700 

ooncbi  rlHanda) 157 

(PcBcilia) 848 

Concbia 798,797 

ooocbiana  (Limia) 348 

(PcBciUa) 348 

oooeai  (Apocope) 210 
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(Proaopiam) 297 

Coneaioa 218 
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Cow-Doaed  Kay 61 

Cow-Pilot OU 

Crab^ater 418 

Craig-flonnder 838 

Cramp-flab 39 

Crappie  404 

craaaicaoda 240 

craasUabre 140,141 

craaana  (Alvordlaa) 508 

(Squaliuji) 241 

cratictala 892 

Crawl-a-boUom 190,500 

CreekFiab 188 

Creomobaiea 704,982 

crennlare 282 

Creolna 978 

creolaa 918 

CrevalW 433,435,487 

criniger 718 

crinitaa 48&4a9 

criatagaUi  (ADoplarcbna) 771 
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Criatiromer 817 
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IMplodna SS7,m;08O,972 

^Iptemra 48.71,879 

IMaooboU 788,748 

4lM)obolai 126,888 

Umpme 841 

dkdmilis  (Ceratiohthys) 18S»215,216 

(CouMios) : 818 

(I<eaciflciiB) 216 

(LeaoosomoB) 218,210 

Ditrema 5M,836 

Boctor-flali 617 

dodeoaMros 728 

Dog-flsh 15, 18, 04, 850 

Dog-aalmon 806,806 

I>ogShark 10 

ddlichogaater 768 

Doliodon 441 

DoUardee 470 

DoUar-flsh 451 

DoUy  Varden  Troat 810 

dolomiei 016 

dolomiaa  (Mioropterna) 486 

Dolphin 454 

dombeyi 57,867 

domnlnua 208,204 

Doncella 601,602,608 

Donnitator 631,044 

dormitator 681,872 

dormftor 072 

Dorosoma 271,880 

DoitwomatSdB 270 

Dory 456,825 

dorealia 820,221,0^013 

doraatus 867,868 

doraomacnla 560 

doTii 080 

Drum 567,568 

drammond-hayi 540 

drammondi  (Uiolithiia) 034 

dabiam  (Campoatoma) 150 

(Ezoffloaaiim) 140 

dabiaa  (AnuDodytea) 415 

(Fieraafer) 701 

DttckbUlCat 83 

ductor 448 

dogesi 106 

dnlcis 885 

Dulea 542,090 

dnmerili  (Sqnaloa) 85 

daodecim 888 

doquesnl 140 

DuaaumieriinflB 263 

dux 001 

B. 

SaeleBay 40,50 

earlll 708 

EcbeoeididflB *. 416 

Echeneia 416 

Ecbinorhiniia 14,869 

Bchioatoma 286 

edentnla 84 

Eela 854 

Eel-poat  ^ 788»784 

•Ailgena 
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egtanteria 40,41 

egregia  (Tigoma) 

(Gila) 

egregina  (Sqnaliaa) 

Btecate 418 

Elacatids... 418 

ElagatiB 446 

^aamobranohli 12,57 

elaaaodon \.  826 

Blaaaoma 461,015 

ElasaomatidA 461,880,015 

BlectrfcSaya 88 

elegana  (Blakoa) 763 

(Boleiohthya) 510 

(Cyprinodon) 329 

(GibbonaU) 768 

(Diabaaia) 028 

(Gila) 227 

(Hounulon) 924 

(Leuoiaona) 228 

(Myxodea) 768 

(Nanoetoma) 510 

BleotridintD 680 

Eleotria 681,944 

eleatheroa 99 

elUotti 58 

ellipticaa 271 

elongata  (Clnpea) 265 

(Gila) 232 

(UmbTina) 678,982 

doDgatoa  (Benthodeamaa) 910 

(Catoatomos) 180,121 

(CUnoatomoa) 232 

(Cyoleptna) 121 

(Lepidopna) 910 

(Lepomia) 475 

(Leaciaoaa) 

(Lozllaa) 

(Ophiodon) 646 

(Oamenia) 295 

(PleoroneGtea) 888 

(Pomotia) 475 

(Solerognathna) 121 

(Sebaatea) 

(Sebaatodea) 

(Squalina) 

Bloplto 

Slope 861,968 

emarginatoa 649 

Enbiotooa 894 

BmbiotooidflB 585 

BmenJd-flah 686 

emilla 247 

emoill 289,289 

encaomoa 945^978 

Saohelyoepbali 854 

Saohelyopiia 796 

enohryaama 940 

Sagraiilldid« 871 

Bngnmlia S72 

Enseacanthaa 469 

Bnneaoentnia 641 

Bnnichtbya '. 690 

Bnopliiya 710 
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entomelas..... -. .  (UM^060 

Entosphenas 7,G7,8e7 

eo8  (Boleichtbys) 621 

(ChrosomuB) IM 

(OthonopB)  , 689 

(PoBoUicbthys) 620 

Ephippidffi 612 

EphippuB 018 

EpicopuB 800 

Epigonichthys , 2,67 

epihfsxodon *     8,67 

EpinepheliiB 688,018,910,020 

epiflcopas 167 

Episema 103 

EqneB 082 

equestris 110,882 

eqniaetis 464,014 

erebexmuB 106 

eriarohuB 480,470 

Erioosma « 603 

Ericymba 204 

ErfmyEon 180 

erinaoea 40 

eroobrooB 620 

Eropala 188,166,170 

Erytbrinine 254 

erytbrofaater  (CbroBomaa) 168, 164 

(LeaciscuB) 154 

(LuxUoB) 163,154 

(SerraniiB) 540 

erytbmrus 140 

escbiicbti 848 

esculeDtas 438 

esmarki 786 

Esmeralda 635 

EsocidiB  361 

Esox 352 

e«tor(E80x) 353,354 

(Gila) 233 

(Sqnalius) 232 

Estrella 491 

Etheostoma 500,512 

EtbeoetomatiiiGB 486,488 

Etropas 839 

EtrumeoB 263 

Eucalia 394 

Euchalarodua 831,837 

Eucinostomns 583 

EuctenogobiuB 633,945 

Eucyclopobius 637 

Eugompbodus 27 

EulachoD 291,292 

Eulamia 22,59,60,872,967 

EulpptorbamphuB 377,903 

Eamesogrammas 774 

Eumicrotremus 746,957 

Eapomotis 472, 482 

euryopa  (Cliola) 171 

euryops  (Myxostoma) 140 

euryopua  (HadaouiuB) 171 

euryoms 481 

enrystoroa 180 

Earj'stomiis 880 

EnscbiBtodas 611 

ZutbynnoB 420 


BatjoboliihiiA 

evansi 

BTentognathi 111,1 

eyldes  (AlyordiiiB) 

(ClinoB) TO^l 

(Erioosma) 

evoLuiB  (Exooctftos) •. 

(Halocypaeliia' 

(PrionotoB) 

(Trlgja) 

Srortbodoa 6B^I 

exaaperatoB 6I»KI 

exilioaada 181;: 

ftxiUfyns ^ n 

exilia  (BoleiobtbyB) 

(Belone) 

(HippogloBioldos) 

(Notnraa) 

(PoDcfliGbtbya) 

(Tyloaoma) 

ezimiiiB lail 

ExoooBtua 37%MB;l 

Exogkimun 

F. 

fliber  

fitbricii  (Campylodon) 

(CentroBcyUiiim) 

(CottoB) \ 

(GadoB) % 

(GomioUiia) 1 

(LipariB) 1 

(Lami>eiin8) * 

(Macmras)  i 

(Spinax) 

Mcata  (Seriola) 445.1 

falcatns  (Carangops) < 

(Caranx) 436.1 

(Labrus) < 

(Lachnolsmus) < 

(Trisotropis) ' 

fallax  (Caranx) 4a7,«12.< 

(Pomotis) < 

(TracburoB) \ 

Fall-flab 

Fall  Herring 

Salmon 

Fario 

faaciata  (Seriola) 

fasciatom  (Pristipoma) 

faaciataa  ( Acbirus) 

(Alvordiua) 

(Brjttua)  

(CatonotuB) 

(CatOBtomoB) 

(Centroootna) 

(Eaox) 

(Diplealon) 

(Gryatea) 

(Gnnnellaa) 

(LarimoB) 

(Manenoides) 

(PimepbaloB) 

(Pogoniaa) 588^ 

(PomadaBya) 951, 
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flMcSatiia  (Scomber) 446 

(Sebastee) 852,676 

(Sebastodee) 652 

(Syoffnatbas) 888 

(ZoDicbtbys) 446 

fiMciouUria 584,536,971 

faaciolaris 676 

Fat-back   26» 

Pat-bead 158,602 

Fatber-lAsber 701 

fikvoeas 961 

fecnndiia 129 

fdinas 106 

felie  (Anarrbicbtbys) 783 

(Arius) 110,882 

(Hoatelas) 20 

(Silarna) 110 

feneetralis 978 

ferox  (Alepidoaaums) 276 

(Atractosteua) 92 

(Lepisoetena)  02 

(Squalas) 874 

(Stomiaa) 286 

fermginena 834 

feulUe  (Polyodon) 83,84 

Fieraafer. 791 

FieraaferidiB 791 

fllamentoaua  (Hemirbampbna) 903 

(Hetalopa) 261 

(Pbyda) 799 

FUe-flab 866,858 

«mbria 650 

flmbriatas 784 

Fishing-frog 844 

FiatnlarU 889 

FiBtalarild» 888,390 

flabellare 513 

flabellatoa 518 

flagellam  (Raia) 50 

(Sacoopbarynx) '. 865 

flommeas , 248 

Flannel-moatb  Cat 108 

Flaaber 565 

flaveacena  (Bodiaoaa) 524 

(Oadaa) 808 

(Perca) 524 

flavicaada 641 

flavidas  (Apodicbtbya) 769 

(Aalorhyncbaa) 891 

(Sobaatodea) 657 

flavlpinnia 166;  884 

flayolineatoa 661 

flayalns 882 

flavns  (Notarua) 100 

Fleaas 881 

Fliaam W2 

floridiB  (Jordaaella) 828 

(Sipboatoma) 906^906 

floridana  (CicbU) 486 

floridenais  (Bryttna) 468 

(Calllunia) 468 

(Fnndalna) 8M;891 

floripinnia «•-••  889 

Floonder 81S,8BI;886 

Finte-moath 


Page. 

llaTiatiUa  (Algoma) 157 

(AmmooflBtea) 11 

(Hadaonina) 171 

(Hybognaibna) 157 

(Lami»etr») n 

(Perca) 524 

(Petromyson) 7 

Fljringflab 371,378 

Fly-flab 667 

Flying  Gurnard 787 

Robin 738 

foBtena 280 

folium 83,  JM 

fbotinalia 820,800 

Fool-flab 856 

fiorbeai 174 

formoaa  (Algaoaea) 245 

(Cliola) 176 

(Limia) 847 

(HoUieneaia) 847 

(Moniana) 175,186 

(Perca) 553,971 

(Uranidea) 056 

formoaolnm  (Campoatoma) 150 

formoanm  (Hflemnlon) 553 

formoana  (Albomaa) 186 

((  aUinraa) 473 

(Cottns) 699,965 

(DIabaaia) 653 

(Girardinna) 849 

(Leuoiscoa) 246 

(Leacua) 246 

(Serranna)  971 

foraterianoa 127 

Four-eyed  flab 940 

Fox-sbark 27 

ftancisci 32.33,875 

franklini  (Cottna) 690 

(Plearoneotea) 837 

(Uranidea) 699,953.964 

flratercnlna 225 

flremebondoa 554, 926 

flreminvillei 61 

frenatoa 589 

Freab- water  Dram 567 

fretensia 167 

Friar 405 

Frigate  Mackerel 424.425 

frigida 174 

Frog-flsb 846 

frontalia 187 

Froat-flab 806 

facorum  (Apodicbtbya) 770 

(Blenniaa) 759 

falgida 258 

foliginoana  (BaliBtea) 856 

(Cbilomyctema) 864 

(Diodon) 866 

f alTomacnlataa 551, 928 

ftmdnloidea 288 

Fnndnlna  ..  381,891,892,894 

fyufoatam  (Ditrema) 696 

ftiroatoa  (Amiuma) 109 

Faroarla 611,089 

ftiroatiia  (Amfamia) 109 
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fbrcatiu  (AnthiM) 534 

(Cypselanis) 880 

(EzoocBtns) 381 

(Ictalnras) 100,882 

(Phanerodon) 506 

(Pimelodns) 100 

fordfer  (AnthiM) 016 

(Brachyrhinas) 016 

(Creolos) 078 

(Pimelodoft) 100 

(S«rraniis) 016 

ftirciger 052 

IBrthl 023 

toMCvaa  (SiphoDMtoma) 383,006 

(SipbMtoma) 383 

foBCUS  (Bythites)  705 

(Hemirbombos) 817 

(Syngnatbns)   883 

Auiformis  (PhalangUtM) 726 

(Boleichthys) 520 

(Boleoaoma) 520 

(Hololepis) 620 

(PoDcUicbthys) 020 

O. 

Gadids  704 

Oadns 808 

Oaff-top-sail Ill 

Oaff-top-sail  PofDiMaio 012 

Oaidropuinis 706 

gairdneri 818,314 

galactura 170,180 

galeatuH 700 

Galeocrrdo 21 

Galeorhinidae 18,870 

Galeorhinas 21, 870 

GaleuH  21 

galcns  (Galeorhinas) 21, 60, 871 

(Sqaalus) 21 

Gallichlhys 438 

Galliis 438 

Gambn«ia 344,803,804 

gardt'Diana  (Hiatula) 036 

gardeDii  (Stemoptyx) 451 

(Stroroateas) 451 

gardoneus 240 

Gar-flshes 371 

Garibaldi 610 

Garpiko 01 

Gar  Pikes 87 

Garnipa 630, 662, 672, 676 

Gaspcn^aii 267 

GaHtorostoidflD 802 

Gastvrostous 302, 303 

Gastrophysus 850 

j^avinlis 00 

gayi  800 

gelatinoHim 740,057 

gelidn  ( Animocrypta) 480 

gelidus  (Ceratichthys) 216 

(Gobio) 217 

gem  ina  tus 760 

generosas 128 


genUlli 75X.7H,« 

Qenyoneniiia  5 

Oenyoroge 

Genyptema 

geometricoa a 

georyli 

gormo 

Uermon 

GeiToa 5n.l 

Gerrids 

Gboat-flah  

gibba  (Liparia) 

gibber  (Salmo) 

GibboDsia 

gibboaa  (Cliola) 

(Gila) 

(Lavinia) 

(Moniana) 

(Perca) 

(Tigoma) 

glbboana  ( Aphrododema) 4 

(Cacostomaa) 

(CyprinodoD) 2 

(Lepomia) 

(Lenciacaa) 

(Pomotia) 

(Squalina) 

glbbai  (Hemilepidotaa)  

(Salmo) 

gibbus  (Hypeilepia) 

(Liparia) 

(MinnUaa) 

gigas  (Ephippas) 

(Si^riola) 

(Stereolepis) 

Gila 

gilberti [. 

giUi  (Lcpomis) 

(Xystroplites) 

Gillichthys 

Ginglyraodi 

Ginglymostoma 

Ginglymoatomatidffi 

girardi 

Girnrdinichthys 

GirardintiB 

Girella 

Girellime 

Gizzard  Shad 2: 

glaber  (Cyclopterichthys) 

(Platessa) 

(Pleoronectes) 

glabra  (Liopsetta)  

glaciale  (Myctophnm) 

glaclalis  (Cottus) 

(Gadus)  

(Plearoncct4>«) 

(ScopeluH) 

gladifer  

gladius  (Histiophonia) 

(Scomb««r) 

(Tyloaorua) 

(Xiphiaa) [[][[ 

Qlanioatomi 
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Gbss^e S25 

I^Aoca  (Lamnft) 29 

(Ozyrhin*) »,874 

gUacofinBDum 885 

^acos  (CarchAriM) 872,967 

(Carcharinas) 22,60 

(ChretodoD) 441,970 

(Isnropsis) 87i 

(Isorus) 28,874 

(Sqnalns) 22 

(Tnu:hynotiis) 448,912,970 

globiceps  (Coiyphena) 456 

(01if!OCOttas) 718 

^rio6ii8 470 

OloMfuniA 5M 

Glat  Herring 267 

glotinosa 4,5 

OlyphidodoD 610 

Olyptocephalas 838 

OnAthanodon 483 

Ooat-flsb 565 

Ooat's-bead  Porgee 929 

GobiModds 747 

GobiMoz 748,957 

GobiidA r» 

gobioidM  (Cottoa) 699 

(Hypaioometes) 808 

(Uranidea) 699 

Gobiomoroidea 631, 972 

Gobiomoms 631,972 

Gobiooellna 635,047 

gobioninam 149 

Oobiofloma 688,048 

Oobiaa 688,944,945.946 

Goby... 629,633 

Goggle-«ye 466,407 

Goggler 434 

Gold-flab ^ 253 

Golet 319 

gomeai 888 

Goniodna 14 

GoDioperca 535 

Goodea  348 

goodei  (Erimyxoo) 134 

(Lucanift)  ....: 843 

(Ptilicbtbya) 369 

Goody 574 

Gooae-flsb 844 

Gorbnacha 805 

gorbnacba 805 

goroenaia v 442,912 

Gk>t^0D 102 

Gourd-aeed  Backer 121 

gracile  (Boleoaoma) 522 

gracilis  (BK^niua) 779 

(Cottna) 699 

(Cvprinua) 220 

(Gadua) 804 

(Gila) 229 

(Gobina) 687 

(Gambusia) 845,846,894 

(Hybopaia) 218,214 

(Lepidogobina) 687 

(LeptoblcDiihia) 779 

(LeptogoniMniia) 778 
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gracilia  (Leadaona) 187,220 

(Lycodea) 787 

(Moniana)  175 

(Perca) 524 

(Pimelodna) 109 

(PUtygobio) » 219 

(PoBcilichtbys) 521 

(Ptychocbeilna) 226 

(Sqaallaa) 237 

(Tigoma) 237 

(Tileaia) 805 

(Uranidea) 899 

(Xipbopboma) 848 

graclosus 109 

graSUsl 963 

giahami  (Gila) 228 

(Lenciaona) 229 

(Oligocepbaloa) 517 

Grtunmatoplennia 841 

Gmmmiconotna 374 

Grande  £oaille 887 

grandipinnia 185 

grandis  (Fnndnlua) 336,891 

(Gila)      228 

(Leuclacna) 228 

(Ptycbocbilaa) 228 

grandiaqaamia 803,036,937 

grannlata 42 

Graodna 163 

GraaaBaaa 485 

Gray  Snapper 548 

Trout 681 

grayi 119 

Grayling 302 

Gray  Pike 528 

GroenBoaa 484 

Cod  806 

Green-flab  448 

Greenland  Halibut 819 

Green  Pike 853 

Sturgeon 86 

Grenadier 810,811 

grez  (Scomber)  424 

Griodle 94 

griaea  (Diondft) 155 

(Locioperca) 528 

(Sciena) 568 

grineolineatum 384, 905, 908 

griaeum  (Stixoatedinm) 528 

(Carcbariaa) 28 

griaena  (Catoatomua) 127 

(lieaoprion) 549 

(Squalua)  9i 

gnenlandicua  (Cottna) 702,703.955 

(Gunnellua) 767 

(Hiinantolophna) 849 

(Hippogloaaua) 820 

(liicroatoma) 290 

Groniaa 102 

gronoTii 449 

Grouper * 589 

Grubby 701 

gnuiniena 567 

Gnmt 

OryitM 
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Oryttin* 4(B 

gnacamaift 007,888 

gugnancho 411 

Qoaaa 542,020 

gnaaa 542,020 

gnatiTere 541 

gnla  (Diapt«ru8) 085 

(G«rre8) 884 

(Gila)    280 

(Sqaalias) 238 

goIoneUas 220 

golosa  (Uranidea) 805 

gnlosixs  (Centrairhus) 488 

(Crotriderroichtbys) .'.         805 

(CInEnobrj'ttus) 488,015 

(Cuttopsia) 805 

(GobluH) 884,0<i5 

(Lepidogobios) 045 

(PomoUB) 487,488 

gnnelliformia 787,780 

GaDnellops 788 

Gannelliiii 788 

gannelhis  (BlcDDius) 787 

ganneri '. 81 

gmmiaonl 178 

Gnmarda 781,733 

guttata  (Con-pbeena) 014 

(Perta) 637,020 


(Scorptena) 

giittatua  (Astroacupus)  . . 

(Bodianus) , 

(Cbiropsis) 

(Chinis)    

(EDueacanlbaR) 


870 
820 
gil 
845 
645 
471 


(Epiucphf^lua) 010,073 

(Lninpris) 453 

(PircopHiH) 322 

(PoniotJB)    470 

(S4':baHt:ii)i.HteH)   ...   680 

(ZiUH) 453 

(Zviroii((t«^M)  341 

guttnlata  (!!>  pmipHitta) 830 

gattuIatu8(IIippocaiup(i8).. 007 

guzraanl«'U»i8  120,  883 

GyiDuaranthuH 708 

GyninoliH 789 

GymDodonk'8 859 

Gymnotbi»rax 350, 9C9 

g>miuira  (Trvgon) 00 

gyiunuruH  (GaHt<ro8teus) 395 

gj'rinus  (Klfotris) 631 

(Notnrua) 08 

GyropleurtKluM 82, 875 
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Hwblo 

Haddock 

Hadroplenis 

ba'iiiat  lira 

Ha^iDulon 

HainiuluDi 

Hair-tail 421,422 

Hake gOg 

Halelunis 68 


805 
803 
505 
166 
553 
554 


1 

Halainetna 

Haleoomorphi 

Half.bMk. .• 

Haliaa T 

Halibnt 818,« 

Halichouea 

Halientca 

Halieatichthys 

Haliperca S 

halleri  (Urolopbna) 

Halocyptelns 

Haloporpbyma 

hamatua  (Icelna) fl 

Hamlet 

Hammer-bead 

Hammer-beaded  Shark 

bammondl  (Peroopaia) 

(Pimelodna) 

Hand-aawFiab 

Haplochilna 

HaploidoDotoa 

Haplomi : 

Hard-head 

Hard-moath 

Hard-tail 

Hare-lip  Sacker 14 

Harengala 

harengnlaa •. x 

harengna  (Coregonns) 

(Clupea) 

(Lavinia) 

(Salmo) 

harfordi  (Ptycbocbilaa) 

Hnrpe 6fl 

Har\'e8t'fl8h 43 

bastata  (Dasibatis) 

(PostiDaca) 

(Trygon) : 

bastatiis  (Gobionellaa) 

Hay  ko 

Head-flhb tiC 

beamii 

hcermaDiii 

Helinstes 

Uc'lioperca 

hellori  

IlelmicbtbyidiB 

Helops 

hoi  vomaculatns 

Ilcmdiirgnn 

IIomibmDcbii 

Uf'Diilt'pidotna 

bemilepidotas 

Hemioplitoa 

Hemirhampbas y; 

llumirhombus p ; 

Uemistoma 

Hemitremia 

Hemitripteriiue 

Hemitriptema 

Hemitrygon 

henlei 20, 21, 50,  < 

hensballi 

heosbBTii  (Apocope). 

henabawi  (Halmo) 
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hentzi 758, 980 

heptagonus 888,906 

Heptancbas   '. 84 

Heptatrema 887,967 

Heptranchias 34,81,62 

Hericbthys 808 

Heros 608,939 

heros 480,481 

Herpetoichthya 859,898 

Herring 264.265 

horachelil 909 

Heterandria 344,345 

beteroclitas 336 

heterodon 163 

Heterodontidas 82,967 

Heterodontas 82,875 

Heterognathua 406 

Heterolepidlna 640 

Heteropygii 324 

Heteroproaopon 828 

Ueterosomata 813 

Heteroatichaa 763,962 

heterumm.: 271 

httxacantboa  465 

bexacornia  (Coltua) 705 

HexafO^mmas 641,049 

bexagrammoa 644 

Hexaucbidffi 34 

Hexaocbaa 61,62 

biana 373,901 

Hlatula 936 

biatubk 936 

Hickory  Sbad 266,271 

bieroglypbioua 341 

bllllanaa 903 

Himantolopbus 849 

Hind 540 

binnulua 19,20,69,870 

Hiodon 259 

HippocjunpidiB 385 

Hlppocampoa 386, 906, 907 

bippocampna 386 

Hippocepbaloa 723 

Hippogloaaina 821 

H{ppof(loaaoidea 82S,  826 

bippogloaaoldea 819,820 

Hippogloaaan 818 

bippoj^losana 819 

bippopa 149 

blppoa    486,487,488.970 

bipporns 464,914 

blppua 437 

birado 10,868 

blrnndo 712,955 

biapidoa 966 

Hiatiooottaa n9 

HiatiopborinsD 419 

Hlatiopboma 421 

biatrio 846.846, 

blulcus 278, 

Hoc 16 

Hog-flah 409,601,601 

HogMoUy 180.499 

Hog  Booker 180 

Holacantbna US 

Ball  Nat.  Mas.  No.  16 63 
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bolbSlli 847 

bolbrooki  (Diplodtia) 650,080,972 

(EcbeneU) 417 

(Eapomotia) 482 

(Gambaaia) 846,8KI 

(Heterandria) 845,894 

(Lepomla) 482,916 

(Opbldium) 708,068 

(Pomotia) 482 

(Sargua) 550,560 

Holconoina 500,592,996 

Holla 805 

Holooentram 450,015 

Holooentnu 450,015 

Holocepbali 53 

Hololepia 614 

Holoatei 88 

Homalopomoa 800 

bomonjrmua 584,035 

Homoprion 670 

boodi 320,821,800 

Hoopid 807 

Hopbtdelua 102 

Hoploatetbua 458 

Homed  Dace 221 

Homed  Poat 104 

Hora-flab 626 

Homy-bead 211 

HoraoCrevall^ 437 

Horae-tlab 440 

Horae-bead 430 

Horae  Mackerel  420,432,911 

boagbi 109 

Honnd  Sbarks 10 

hoyi  ( Argyrotomaa) 300 

(Coregonos) 200 

(Uronidea) 700 

bubbardl 882 

budsonia  (Cliola) 171 

budaonicas  (Salmo) 820 

Hndsonina 163.164 

budaonina  (Catoatomaa) 127 

(Hipitooampna) 888^007 

bnmboldti  (Scopelua) 284 

(Squaliaa) 284 

(TigoDUi) 284 

bmneralia  (Cbcerqjolia) 608 

(Jolla) 603 

(Leioatomna) 674 

(Ollgooepbalna) 618 

(Platygloaaua) 603,988^987 

bvmilia  (Bryttua) 470 

(Cottoa) 706 

(Oambnaia) 846^804 

(Lepomia) 470 

Humpback  Salmon 805 

Huit) 484 

bnronenaia 01 

Hnao 86 

bjralinoa S14 

Hybognaihna 155,884,00fr 

Hybopaia 168, 164, 16^  211, 210 

Hyborbyndhns 16^ 

HydnurgyiA •• 881,  MS 

Hjdiolagma 64 
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Hfdioplikn 1% 

hydnphkoL 20 

^^fyUmymaa 1M,i» 

Hijimii.. 

B^yodm... 

B^yodwitldiB.  ........»-..«....«».-....>..» 

SjOClOIDII 

Mfptnufn 

HypwitrttaiB 110 

jDQfipnIsiiiis.  ......................  •••....  405 

>  MjVfnatttm 0 

jHljpOTOinn  .............................  4 

'  Bjpccp'iwuyuii MO^OOl 

WfyjfhtJkntiimM 200,008 

Hyplanroehihift 708 

BjTfOotlMUtithyu 080^001 

H^fpolMnniis. 500 

JEfypem&nm 08* 

Hypopleetnit .887,817 

Bjpcprion  .....•.••• 55^01 

Hypoyrlooouioii  ..........................  oi 

l^rporibodiio 641 

BjpMfomw**. ••>•••••..>•..  •.......•.••.  7S 

liypMloptank • 281^  IBS 

E7P«0«Pis ••••  IM 

HviMiooaMtM 808 

lijpsliiotiHi  ..•....•••• .••.••........  S15 

flypalptflni 

S^ptopMtte 

jB^fprams... 

l^fPOTpopa ••!••  010 

tB^storooiKptiUB.... 580 

XEyaterocarpnt 5M 

•bystxix... 868 

I. 

leetcM 089 

dohthelonu 107 

lohthdis 472 

lobthyoboB 114 

lebthyomyson 0,807 

Idcbthya 021 

loosteida 010 

looBtens 020 

loUlurns 100,881 

ictbeloidM 460 

loUobns 113.882 

iUecebrosas 193 

immaciilata  (Corypbaena) 914 

hmnaoulAtiiiD  (Cybium) 427 

imniAciilstas  (Solmo) 820 

Imottomft 488 

impermtor 909 

imperialii  (Bmz) 372 

(Mupiw) 914 

.     (SebMtes) 079 

(Tylotunis) 872 

impetiglnosiiB 540,073 

ineqailobiu 228 

incisor 480 

Xnooima 804 

iaoonatKiw 804 

ioenwaitiu 821 

iadioiui  (Heptanciu) 84 

(Rii^tophonu) 4«1 


1 
ladlOM  ( VottdnM) 

(1 
(i 

(SebM 
Jafens  (QuMliiis) 

(B^poe 
faiiOMtaiit— .... 
iaopfnstiiB...  , 

InonifitA  (Lota) 

(IWn) 

laoraafiM  ( Apodiebtt ja) 

<i 
Inaeiiiitaii 
haamtfPu  (KottMBotiM). 

(PoDOtis) 

'^(ZflBtftfs) 

iBMOlpIlM 

iaiigiie  (PlmfllodiM) 

iBdgnli  (Catottoam) . . . 

(Kotanu) 

I  —  ..... 

BBto  

fnlffimdto  (TIfiwi) 
iBtotBMdtao  (I 

(Sannia) 

(ffUMlfml 

(Qyaodaa) 

intarmpta  (Morane) 

intermptns  (Ambloplites) 

(ArcbopliteA) 

(CentrftTcbna) 0 

(Genytremtia) 

(Pomadaays) 

(Roocus) 

inartis 

Io» 41 

logloMoa 

ioDtbaM 

iot 

irideuB  (Centrarcbna) 

(Labms) 

(Solmo) 

lri»(Cliol») 
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